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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: Oxit, LLC
3131 Westinghouse Blvd
Charlotte, NC 28273, USA

EUT DESCRIPTION: Omni-ld Sense Asset Communication Device
MODEL: Sense Asset+
SERIAL NUMBER: Non-Serialized

SAMPLE RECEIVED DATE:  2022-12-30, 2023-01-11

DATE TESTED: 2023-02-15 TO 2023-03-10
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C: 2023 Compliant
ISED RSS-247 Issue 2: 2017 Compliant
ISED RSS-GEN Issue 5 + A2: 2021 Compliant

UL LLC tested the above equipment in accordance with the requirements set forth in the above
standards. The test results show that the equipment tested is capable of demonstrating compliance with
the requirements as documented in this report.

The results documented in this report apply only to the tested sample, under the conditions and modes of
operation as described herein. It is the manufacturer's responsibility to assure that additional production
units of this model are manufactured with identical electrical and mechanical components. All samples
tested were in good operating condition throughout the entire test program. Measurement Uncertainties
are published for informational purposes only and were not taken into account unless noted otherwise.

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.

Approved & Released Prepared By:
For UL LLC By:
2 ' -/"?// L M
Jlttnlee” Y >
Mike Antola Charles Moody
Staff Engineer Electrical Engineer
Consumer, Medical and IT Segment Consumer, Medical and IT Segment
UL LLC UL LLC
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REPORT NO: R14541906-E1
FCC ID: 2AYW9-SENSE-APLUS

DATE: 2023-08-14

2. TEST RESULTS SUMMARY

This report contains data/info provided by the customer which can impact the validity of results.

UL LLC is only responsible for the validity of results after the integration of the data provided by

the customer.

Below is a list of the data/info provided by the customer:
1) Antenna gain and type (see section 6.3)

FCC Clause | ISED Clause Requirement Result Comment
Reporting ANSI C63.10 Section
See Comment Duty Cycle purposes only 116.
) ) o Reporting ANSI C63.10 Sections
RSS-GEN 6.7 20dB/99% OBW purposes only 6.9.2 and 6.9.3
15.247 (a) (2) RSS-247 5.2 (a) 6dB BW
15.247 (a)(1) RSS-247 (5.1) (b) Hopping Frequency Separation
15.247(a)(1)(i) | RSS-247 (5.1) (c) Number of Hopping Channels
15.247(a)(1)(i) | RSS-247 (5.1) (c) Average Time of Occupancy
15.247 (b)(2) RSS-247 (5.4) (a) .
and (b)(3) and (d) Output Power Compliant None
15.247 (e) RSS-247 5.2 (b) PSD
15.247 (d) RSS-247 5.5 Conducted Spurious Emissions
15.209, 15.205 |RSS-GEN 8.9, 8.10 |Radiated Emissions
RSS-Gen 8.8 Not Applicable EUT is Battery

15.207

AC Mains Conducted Emissions

Powered

3. TEST METHODOLOGY

The tests documented in this report were performed in accordance with FCC CFR 47 Part 2,
FCC CFR 47 Part 15: 2023, ANSI C63.10-2013, KDB 558074 D01 15.247 Meas Guidance
v05r02, KDB 414788 D01 Radiated Test Site vO1r01, RSS-GEN Issue 5 + A2: 2021, and RSS-

247 Issue 2: 2017.

4. FACILITIES AND ACCREDITATION

UL LLC is accredited by A2LA, certification # 0751.06, for all testing performed within the scope
of this report. Testing was performed at the locations noted below.

Address ISED CABID | ISED Company Number | FCC Registration
Building:
O 12 Laboratory Dr 2180C
RTP, NC 27709, U.S.A
uS0067 825374
Building:
2800 Perimeter Park Dr. Suite B 27265
Morrisville, NC 27560, U.S.A
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REPORT NO: R14541906-E1 DATE: 2023-08-14
FCC ID: 2AYW9-SENSE-APLUS

5. DECISION RULES AND MEASUREMENT UNCERTAINTY
5.1. METROLOGICAL TRACEABILITY

All test and measuring equipment utilized to perform the tests documented in this report are
calibrated on a regular basis, with a maximum time between calibrations of one year or the
manufacturers’ recommendation, whichever is less, and where applicable is traceable to
recognized national standards.

5.2. DECISION RULES

The Decision Rule is based on Simple Acceptance in accordance with ISO Guide 98-4:2012
Clause 8.2. (Measurement uncertainty is not taken into account when stating conformity with a
specified requirement.)

5.3. MEASUREMENT UNCERTAINTY

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

PARAMETER UNCERTAINTY

Radio Frequency (Spectrum Analyzer) 141.2 Hz
Occupied Channel Bandwidth 1.22%

1.3 dB (PK)
RF output power, conducted 0.45 dB (AV)
Power Spectral Density, conducted 2.47 dB
Unwanted Emissions, conducted 1.94 dB
All emissions, radiated 6.01 dB
Conducted Emissions (0.150-30MHz) - LISN 3.40 dB
Temperature 0.57°C
Humidity 3.39%
DC Supply voltages 1.70%
Time 3.39%

Uncertainty figures are valid to a confidence level of 95%.
54. SAMPLE CALCULATION

RADIATED EMISSIONS

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)

36.5dBuV + 18.7 dB/m + 0.6 dB — 26.9 dB = 28.9 dBuV/m

MAINS CONDUCTED EMISSIONS

Where relevant, the following sample calculation is provided:

Final Voltage (dBuV) = Measured Voltage (dBuV) + Cable Loss (dB) + Limiter Factor (dB) +
LISN Insertion Loss.

36.5dBuV + 0dB +10.1 dB+ 0 dB =46.6 dBuV
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REPORT NO: R14541906-E1
FCC ID: 2AYW9-SENSE-APLUS

6. EQUIPMENT UNDER TEST

6.1.

The EUT is an Omni-Id Sense Asset that contains a BLE and a LoRa radio. This report covers

EUT DESCRIPTION

the full emissions testing of the LoRa radio.

6.2. MAXIMUM OUTPUT POWER
Frequency Mode Output Power Output Power
Range (dBm) (mW)
(MHz)
902-928 LoRa 125kHz 15.00 31.62
902-928 LoRa 500kHz 15.66 36.81

DATE: 2023-08-14

NOTE 1: Maximum output power for 125 kHz BW is based on average power measurements
as PKPSD for 125 kHz didn’t pass the limit. Therefore average PSD and power was used for
measurements and conducted spurious limit calculations.

NOTE 2: Maximum output power for 500 kHz BW is based on peak power measurements as
the PKPSD method for 500 kHz passed the limit.
6.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes a helical antenna, with a maximum gain of 2.15 dBi.

6.4. SOFTWARE AND FIRMWARE

The EUT firmware installed during testing was version 1.0

6.5. WORST-CASE CONFIGURATION AND MODE

Radiated emissions below 30 MHz were performed with the EUT set to transmit at the channel
and bandwidth with output power as worst-case scenario.

The fundamental of the EUT was investigated in three orthogonal orientations X,Y,Z, it was
determined that X orientation was worst-case orientation. Therefore, all final radiated testing
was performed with the EUT in the X orientation.

The EUT is a hybrid system. The 125kHz and 500kHz bandwidth is both FHSS and DTS.
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REPORT NO: R14541906-E1
FCC ID: 2AYW9-SENSE-APLUS

DATE: 2023-08-14

6.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Support Equipment List
Description Manufacturer Model Serial Number FCCID
Laptop Dell Inspiron 15 3000 2SFMJP3 -
1/0 CABLES
1/0 Cable List
Cable # of Cable
No Port Identical Connector Type | Cable Type | Length Remarks
’ Ports (m)
. Programmer Used to Configure EUT
! 6 Pin ! Vo Cable <™ Radio Prior to Testing
TEST SETUP

The EUT is connected to a support laptop to configure the radio prior to emissions testing.
However, for final emissions scans, the EUT was disconnected from the support laptop.

SETUP DIAGRAMS

Please refer to R14541906-EP1 for setup diagrams
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REPORT NO: R14541906-E1 DATE: 2023-08-14
FCC ID: 2AYW9-SENSE-APLUS

7. MEASUREMENT METHOD
Duty Cycle: ANSI C63.10 Section 11.6
6 dB BW: ANSI C63.10 Subclause -11.8.1

Occupied BW (99%): ANSI C63.10-2013 Section 6.9.3

Carrier Frequency Separation: ANSI C63.10-2013 Section 7.8.2

Number of Hopping Frequencies: ANSI C63.10-2013 Section 7.8.3

Time of Occupancy (Dwell Time): ANSI C63.10-2013 Section 7.8.4

Output Power: ANSI C63.10 Subclause -11.9.1.3 Method PKPM1 Peak-reading power
Output Power: ANSI C63.10 Subclause -11.9.2.3.2 Method AVGPM-G (Measurement using a
gated RF average-reading power meter)

PSD: ANSI C63.10 Subclause -11.10.2 Method PKPSD (Peak PSD)
PSD: ANSI C63.10 Subclause -11.10.3 Method AVGPSD-1 (Average PSD)

Emissions non-restricted frequency bands: ANSI C63.10 Subclause -11.11 and 6.10.4

Emissions restricted frequency bands: ANSI C63.10 Subclause -11.12.1

General Radiated Spurious Emissions: ANSI C63.10 Sections 6.3 to 6.6
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REPORT NO: R14541906-E1
FCC ID: 2AYW9-SENSE-APLUS

DATE: 2023-08-14

8. TEST AND MEASUREMENT EQUIPMENT

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

report:
Test Equipment Used - Wireless Conducted Measurement Equipment
EqurI)Dment Description Manufacturer | Model Number | Last Cal. Next Cal.
Conducted Room 2
HI0090 Environmental Meter Fisher Scientific 15-077-963 2022-07-20 | 2023-07-20
PWMO0O01 RF Power Meter Keysight N1912A 2022-08-30 | 2023-08-30
PWS001 Wideband Power Sensor Keysight N1921A 2022-07-02 | 2023-07-02
SA0025 Spectrum Analyzer Keysight N9030A 2022-05-02 | 2023-05-02
76022 DC Power Supply C'”’“'tig‘fnc'a“sm' CSI3005X5 ; ;
MMO167 True RMS Multimeter Keysight U1232A 2021-08-17 | 2023-08-17
SOFTEMI Antenna Port Software uL ZB/;;SISO?G NA NA
Additional Equipment used
SMA Coaxial 10dB Attenuator
226565 25MHz-18GHz CENTRICRF C18S2-10 2022-05-03 | 2023-05-03
Micro-Coax UTIiFLEX Cable CARLISLE UFA147A-0-
CBL101 Assembly, Low Loss,40Ghz, 39.3", |INTERCONNECT 0180-200200 2022-01-04 | 2024-01-04
Connectors 2 TECHNOLOGIES
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REPORT NO: R14541906-E1
FCC ID: 2AYW9-SENSE-APLUS

DATE: 2023-08-14

Test Equipment Used - Radiated Disturbance Emissions Test Equipment (Morrisville —

Chamber 4)
Eo:glp. Description Manufacturer/Brand Model Number Last Cal. Next Cal.
0.009-30MHz
135144 Active Loop ETS-Lindgren 6502 2023-01-17 | 2024-01-17
Antenna
30-1000 MHz
90629 Hybrid Broadband .
(AT0075) Antenna Sunol Sciences Corp. JB3 2023-01-06 | 2024-01-06
1-18 GHz
Double-Ridged
AT0067 Waveguide Horn ETS Lindgren 3117 2022-05-24 | 2023-05-24
Antenna, 1to 18
GHz
Gain-Loss Chains
Gain-loss string: . .
207638 0.009-30MHz Various Various 2022-05-20 | 2023-05-20
Gain-loss string: . .
207639 25-1000MHz Various Various 2022-05-20 | 2023-05-20
207640 Sl oos string: - Various Various 2022-05-20 | 2023-05-20
Receiver &
Software
197954 Spectrum Analyzer Rohde & Schwarz ESW44 2023-02-02 | 2024-02-02
SOFTEMI EMI Software UL Version 9.5 (18 Oct 2021)
Additional
Equipment used
Environmental . C 15-077-963
21642 Meter Fisher Scientific (s/n 210701692) 2021-08-16 | 2023-08-16
1GHz high-pass
**92492 (HPF012) | filter, 2W, Fhign Micro-Tronics HPM18129 2022-02-17 | 2023-02-28
=18GHz
1GHz high-pass
**82635 (HPFO009) | filter, 2W, Fhigh Micro-Tronics HPM17672 2022-02-17 | 2023-02-28
=10GHz
902-928MHz notch
filter,
BRF007 2W, Fhigh =1.5GHz Micro-Tronics BRC17691 2022-05-27 | 2023-05-27

**NOTE: Testing using this equipment was performed prior to 2023-02-28. Therefore, at the
time of testing, all equipment was calibrated.
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REPORT NO: R14541906-E1
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DATE: 2023-08-14

9. ANTENNA PORT TEST RESULTS

ON TIME AND DUTY CYCLE

LIMITS

None; for reporting purposes only.
PROCEDURE
ANSI C63.10 Section 11.6 Zero-Span Spectrum Analyzer Method.

ON TIME AND DUTY CYCLE RESULTS

Mode ON Time Period Duty Cycle Duty RMS Duty Cycle 1/B
B X Cycle |Correction Factor| Minimum VBW
(msec) (msec) (linear) (%) (dB) (kHz)
900 MHz Band
LoRa - 125kHz 289.5 696.0 0.416 41.59% 3.81 0.003
LoRa - 500kHz 72.0 696.0 0.103 10.34% 9.85 0.014
DUTY CYCLE PLOTS
B Keysight Spectrum Analyzer - AP2022.8.16,85502/44389, MOR-CON2 [E=SE= B Keysight S‘pmvummww-mnzu 15;5502/44339,»1‘0»1{0»«1 ‘ : [E=m[E=R)
i % [7598 o ALIGNAUTO 0114138 PHFeb 16,2023 . W[50 0c SeNsEINT] ALIG AUTO [01:12:52 P 16,2023
Center Freq 908.600000 MHz ia: #Avg Type: RMS TRACE[T53 55 6 #Avg Type: RMS TRACE[[ 355 6 Frequency
NEE PNO-Fast == Trig: Free Run AvglHold: 111 TrPE(a Avg[Hold: 111 TYPElA
\FGain:Low  #Atten: 30 dB oerlP s
Auto Tune| Auto Tune|
10 dBidiv__Ref 20.00 dBm 10 dB/div__Ref 20.00 dBm
Log Log
0 CenterF: 100
) 0 9 i I I
StartFreq 0 StartFreq|
908.600000 MHz a0 908.600000 MHz]
StopFreq ! StopFreq|
908.600000 MHz " 908.600000 MHz]
(Center 908.600000 MHz Span 0 Hz CF Step) y
R z #VBW 50 MHz 001 pts) o 20000 ::Qt;\rmggﬁwﬁr?f 000 Mrz #VBW 50 MHz Sweep 1.500 sff.?é'fp:'sﬁ a.uugf)gus nﬁiﬁ
AL Y m— MKR] MODE] TRC SCL| Y 0 UNCT Auto Man|
2095ms () 010045 Tz:-’ O] 7200ms (A) -0.009dB
696.0ms (A} -0.003dB Freqofrset 5 & ™) taome a1 aooods Freq Offset
0Hz r 0z
8
7
8
9
10
1
DUTY CYCLE, LoRa, 908.6 MHz, 125kHz DUTY CYCLE, LoRa, 908.6 MHz, 500kHz
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REPORT NO: R14541906-E1
FCC ID: 2AYW9-SENSE-APLUS

DATE: 2023-08-14

9.2. 99% BANDWIDTH

LIMITS
None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to between 1-5% of

the OBW. The VBW is set to >3xRBW.

9.2.1. LoRa - 125kHz

The sweep time is coupled.

Channel

99% Bandwidth
(MHz)

Frequency
(MHz)

Low

902.3 0.12427

Middle

908.6 0.12565

High

914.9 0.12558

Page 14 of 68

) (SRR =3 Anal X Lo | & Jus
SENSEINT] [ ALIGNAUTO _[0120:21 PHFeb 16,2023 Frequency . R [750 DC SENSEINT] ALIGN AUTO__[01:28:25 PMFeb 16,2023 Frequency
Center Freq: 902.300000 MH: io Std: N c q Center Freq: 908.600000 MH: Radio Std: N
= Trig: FreeRun ‘AvalHold: 1601150 o o 903'6003;20 e = Trig: Free Run AvaHold: 160150 o
#IFGain:Low #Atten: 30 dB Radio Device: BTS #IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset9.91 dB Ref Offset 9.91 dB
10 dBidiv Ref 30.00 dBm 10 dBidiv Ref 30.00 dBm
Log Log
0 Center Freq| a0 CenterFreq|
( 902.300000 MHz| 10 908.600000 MHz|
00
00 2
00 0
00 a0
00 i . !
s00
Center 902.3 MHz Span 500 kHz CF Ste| Center 908.6 MHz Span 500 kHz CF Stej
#Res BW 3.3 kHz #VBW 10 kHz #Sweep 100 ms| 50,000 kH’; #Res BW 3.3 kHz #VBW 10 kHz #Sweep 100 ms| 50.000 kH};
Auto. Man| |Auto Man
Occupied Bandwidth Total Power 28.9 dBm [o] ied Bandwidth Total Power 29.7 dBm
124.27 kHz FreqOffset 125.65 kHz FreqOffset|
Transmit Freq Error 1186kHz  OBW Power 99.00 % OHz Transmit Freq Error 633Hz  OBW Power 99.00 % oha
x dB Bandwidth 146.7 kHz xdB -26.00 dB x dB Bandwidth 146.8 kHz xdB -26.00 dB
= staus| s status
—
Keysight Spectrum Analyzer - AP2022.8.16,85502/44389MOR-CON2 =S
L [ sensenT ALIGN AUTO [01:38:24 PMFeb 16,2023
Center Freq: 914.900000 MHz Radio Std: None Frequency
Trig: Free Run Avg|Hold: 1501150
AFGainLow  #Atten: 30 6B Radio Device: BTS
Ref Offset 9.91 dB
10 dBidiv Ref 30.00 dBm
Log
20 } Center Freq
100 914.900000 MHz|
00
200
100
ol ‘ ‘
Center 914.9 MHz Span 500 kHz. CF Stey
#Res BW 3.3 kHz #VBW 10 kHz #Sweep 100 ms| 50000 kH';
Auto Man|
Occupied Bandwidth Total Power 29.5 dBm
125.58 kHz FreqOffset|
Transmit Freq Error 578 Hz OBW Power 99.00 % OHz
x dB Bandwidth 148.4 kHz xdB -26.00 dB
vsc status
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REPORT NO: R14541906-E1
FCC ID: 2AYW9-SENSE-APLUS

DATE: 2023-08-14

9.2.2. LoRa - 500kHz

Channel

Frequency

(MHz)

99% Bandwidth
(MHz)

Low

903

0.49905

Middle

908.6

0.49829

High

914.2

0.49886

Page 15 of 68

(SRR =3 Analyz ! Lo @ u)
[ senseanT [ ALIGNAUTO |01:50:48 PHFeb 16,2023 Frequency L R__]750 DC | _ SENSEINT] Aulenato 0240 PhEsh 16, 2023 Frequency
Center Freq: 903000000 MH: Radio Std: N c q Center Freq: 908.600000 MH: Radio Std: N
= Trg: FreeRun Avalold: 160180 o Sl 903'600&20 BER = Trg: Free Run Avaold: 160150 e
#FGain:Low  #Atten: 30 dB Radio Device: BTS #FGainow  ¥Atten: 30 dB Radio Device: BTS
Ref Offset9.91 dB Ref Offset9.91 dB
10 dBidiv Ref 30.00 dBm 10 dBidiv Ref 30.00 dBm
Log Log
L Center Freq| e CenterFreq|
o i MHz| 10 908.600000 MHz|
00
00 100
200 2
100 0
00 .
<00 NIV . |
|
Center 903 MHz Span 2 MHz, CF Ste| Center 908.6 MHz Span 2 MHz| CF Stej
#Res BW 13 kHz #VBW 39 kHz #Sweep 100 ms| 200,000 kHz| #Res BW 13 kHz #VBW 39 kHz #Sweep 100 ms| 200,000 kHz|
Auto. Man| Auto Man
Occupied Bandwidth Total Power 27.7 dBm [o] ied Bandwidth Total Power 27.6 dBm
499.05 kHz FreqOffset 498.29 kHz Freqoffset|
Transmit Freq Error 805Hz  OBW Power 99.00 % oHz Transmit Freq Error 1293kHz  OBW Power 99.00 % oha
x dB Bandwidth 573.5 kHz xdB -26.00 dB x dB Bandwidth 569.8 kHz xdB -26.00 dB
=3 status usc sTaTus
—
Keysight Spectrum Analyzer - AP2022.8.16,85502/44389,MOR-CON2 Lo | & sl
L w750 oc [ senseanT ALIGN AUTO _[02:13:32 PMFeb 16,2023
ICenter Freq 914.200000 MHz Center Freq: 914.200000 MHz Radio Std: None Frequency
I NFE = Trig: FreeRun Avg|Hold: 1501150
AFGainLow  #Atten: 30 dB Radio Device: BTS
Ref Offset 9.91 dB
10 dBidiv Ref 30.00 dBm
Log
20 Center Freq
100 914.200000 MHz|
00
200
100
500
“ } |
Center 914.2 MHz Span 2 MHz, CF Stey
#Res BW 13 kHz #VBW 39 kHz #Sweep 100 ms| 200,000 kH';
N N lAuto Man|
Occupied Bandwidth Total Power 28.5dBm
498.86 kHz FreqOffset|
Transmit Freq Error 821 Hz OBW Power 99.00 % 0hz]
x dB Bandwidth 579.0 kHz xdB -26.00 dB
sc status
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REPORT NO: R14541906-E1
FCC ID: 2AYW9-SENSE-APLUS

DATE: 2023-08-14

9.3.

LIMITS
None; for reporting purposes only.

TEST PROCEDURE

20 dB BANDWIDTH

The transmitter output is connected to a spectrum analyzer. The RBW is set to 1-5% of the 20
dB bandwidth. The VBW is set to 3xRBW. The sweep time is coupled.

9.3.1. LoRa - 125kHz

Channel

Frequency

(MHz) (MHz)

20dB Bandwidth

Low

902.3 0.1400

Mid

908.6 0.1410

High

914.9 0.1395

—
5 Keyson Specrm Amsyer - APZ0228 163512/ 44389 MOR-CONE
C >

—
Keysight Spectrum Analyzer - AP2022,8.16,85502/44389, MOR-CON2 [E=NE=R Keysight Spectrum Analyzer - AP20223.16,85502/44389, MOR-CON2 =
[ - 50D [ SENSEINT [ AUGNAUTO _[01:17:57 PH L R sa_oc | SENSENT] IGNAUTO [01:26:37 PHFeb 16,2023
Vg Type: RMS Trace Frequency [Center Freq 908.600000 MHz #Avg Type: RMS R FEERE Frequency
foss = Trig: FreeRun Avg|Hold: 200200 el NFE — PNO:Close —»= Trig: Free Run Avg|Hold: 2001200 vPE(M
IFGainlow  #Atten: 40dB oerlP IFGain:Low #Atten: 40 dB o=rlP
Auto Tune| Auto Tune|
Ref Offset 9.91 dB Ref Offset9.91 dB
10 dBidiv. - Ref 30.00 dBm 10 dBidiv  Ref 30.00 dBm
Log Log
Center Freq| CenterFreq|
w 902.300000 MHz| 908.600000 MHz|
00
StartFreq| StartFreq|
902.050000 MHz| 908.350000 MHz|
W Y )
. X . X
Stop Freq| StopFreq
902.550000 MHz| 908.850000 MHz|
0o
CF Step| CF Step)|
50.000 kHz, 50.000 kHz|
Auto Man lAuto Man|
00 0
0o Freq Offset| Freq Offset|
N 0Hz, 0 He|
ICenter 902.3000 MHz Span 500.0 kHz Center 908.6000 MHz Span 500.0 kHz
#Res BW 3.3 kHz #VBW 10 kHz Sweep 14.00 ms (1001 pts) #Res BW 3.3 kHz #VBW 10 kHz Sweep 14.00 ms (1001 pts)
s status usc status

Lo e s

¢ J750_oc

Ref Offset 9.91 dB
WL%gdBrd\\ Ref 30.00 dBm

ALIGN AUTO __[01:33:54 PMFeb 16, 2023
TRACE 56

p

Frequency

vg Type: RMS
AvglHold: 2001200
oerlP

Auto Tune|

ICenter 914.9000 MHz
[#Res BW 3.3 kHz
sc

Span 500.0 kHz

#VBW 10 kHz Sweep 14.00 ms (1001 pts)

CenterFreq
914.900000 MHz|

StartFreq
914650000 MHz|

Stop Freq|
915.150000 MHz|

CF Step|
50.000 kHz|

Auto Man|

Freq Offset|
0Hz

HIGH CHANNEL
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REPORT NO:

R14541906-E1

FCC ID: 2AYW9-SENSE-APLUS

DATE: 2023-08-14

9.3.2. LoRa - 500kHz

Channel

Frequency
(MHz)

20dB Bandwidth
(MHz)

Low

903

0.558

Mid

908.6

0.560

High

914.2

0.556

Page 17 of 68

—
[BE Keysight Spectrum Analyzer - AP2022.8.16,85502/44389, MOR-CON2 = B Keysight Spectrum Analyzer - AP20225.16,85502/44389, MOR-CON2 loll& )
C ¢ ]750 o [_senseant] ALIGN AUTO__[01:05:45 PMFeb 24,2023 . R [750 DC [ SENSEINT] ALIGN AUTO __[01:09:10 PMFeb 24,2023
- #Avg Type: RMS e[ 35|  Frequency [Center Freq 908.600000 MHz I g Type: TRAGE 5 75 Frequency
PNO:Wide == Trig: Free Run Avg|Hold: 200/200 R | NFE PNO: Wide —— 1rig: Free Run AvglHold: 2001200 o 5
IFGainiLow  #Atten: 40 dB periE. IFGain:Low #Atten: 40 dB oetlP
Auto Tune| Auto Tune|
Ref Offset 9.91 dB. Ref Offset 9.91 dB.
10 dB/div  Ref 30.00 dBm 10 dBidiv Ref 30.00 dBm
Log Log
Center Freq| CenterFreq|
4l MHz| 0 908.600000 MHz|
00 100
StartFreq StartFreq|
902.000000 MHz| 907.600000 MHz|
N e ¢ o W »
A A
ue Stop Freq| Stop Freq|
904.000000 MHz| 909.600000 MHz|
x0
- CF Step CF Step
b 200,000 kHz 200.000 kHez|
Auto Man) | lAuto Man|
00 4
. | Freq Offset| FreqOffset]
OHz 0 He|
500
ICenter 903.000 MHz Span 2.000 MHz Center 908.600 MHz Span 2.000 MHz
#Res BW 13 kHz #VBW 39 kHz Sweep 3.733 ms (1001 pts) #Res BW 13 kHz #VBW 39 kHz Sweep 3.733 ms (1001 pts)
s sarus usc status
= X Lo & )
. w750 ODC SeNsenT] [ ALIGNAUTO [01:12:55 PiFeb 24,2023 Frequency
#Avg Type: RMS TRACE] S 5 15 6
Center Freq 914'2003;20 M";‘:ﬁu:wme _>_| Trig: Free Run AvglHold: 200/200 e
IFGain:Low  #Atten: 40 dB osTlP
Auto Tune|
Ref Offset9.91 dB
10 dB/div  Ref 30.00 dBm
Log
CenterFreq|
oe 914.200000 MHz|
10
StartFreq|
S0 5% 6 | 913200000 MHZ]
A
oo Stop Freq
915.200000 MHz
. CF Step|
B 200.000 kHz|
Auto Man|
400
. FreqOffset
B OHz
800
ICenter 914.200 MHz Span 2.000 MHz,
#Res BW 13 kHz #VBW 39 kHz Sweep 3.733 ms (1001 pts)|
= satus
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REPORT NO: R14541906-E1
FCC ID: 2AYW9-SENSE-APLUS

DATE: 2023-08-14

9.4.

LIMITS

FCC §15.247 (a) (2)
RSS-247 5.2 (a)

6 dB BANDWIDTH

Note: 125kHz and 500kHz BW is a Hybrid (FHSS/DTS) system, therefore no minimum BW

requirement.

RESULTS

9.4.1. LoRa - 125kHz

Channel
(MHz)

Frequency

6 dB Bandwidth
(MHz)

Low 902.3

0.267

Middle 908.6

0.240

914.9

High

0.261

us!

B Keysight Spectrum Anslyzer - AP20225.16 85502/ 44369 MOR.CON2 =Tk BB Keysight Spectrum Analyzer - AP2022.5.16 85502/ 41383 MOR COND o )
L w7 SENSEINT] [ AUGNAUTO _[08:50:11 AMFeb 17,2023 Froquency L R [750 DC SenseanT] ALIGN AUTO _[08:52:20 AM Feb 17, 2023 Frequency
#Avg Type: RMS i B 1 #Avg Type: RMS TRAGE[ S 315 6
PNG Wide = Trig: FreeRun AvglHold: 20/20 e R 600,?;20 ngﬁo_wme == Trig: Free Run AvglHold: 20/20 b :}
IFGain:Low #Atten: 40 dB oerlP IFGain:low  #Atten: 40 dB oeTlP
Auto Tune| Auto Tune|
Ref Offset 9.91 dB Ref Offset9.91 dB
10 dBidiv  Ref 30.00 dBm 10 dBidiv  Ref 30.00 dBm
Log Log
Center Freq| CenterFreq
902.300000 MHz| 908.600000 MHz|
G | VAR
A StartFreq StartFreq|
900.800000 MHz| 0 907.100000 MHz|
Stop Freq| Stop Freq|
903.800000 MHz| 910.100000 MHz|
N CF Step CF Step
300,000 kHz 300.000 kHez|
Auto. Man |Auto Man
4
|
FreqOffset Freq Offset
OHz 0 He|
&0
ICenter 902.300 MHz Span 3.000 MHz, Center 908.600 MHz Span 3.000 MHz|
#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts)| #Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts)|
status = sTarus

LOW CHANNEL

MID CHANNEL

=

—
Keysight Spectrum Analyzer - AP2022.8.16,85502/44389,MOR-CON2 =S
L R [759 0C [ senseanT] ALIGN AUTO  [08:53:58 AMFeb 17,2023 =
Center Freq 914.900000 MHz ] :RMS ce[rosise|  Freauency
NFE — PNO:Wide == Trig: FreeRun AvglHold: 2020 Tvee(
IFGaimLow  #Atten: 40 dB oeTlP
Auto Tune|
Ref Offset 9.91 dB
10 dBidiv  Ref 30.00 dBm
Log
Center Freq|
914.900000 MHz|
N StartFreq
913.400000 MHz|
Stop Freq|
916.400000 MHz|
CF Step|
300,000 kHz|
Auto Man|
Freq Offset|
0Hz
Center 914,900 MHz Span 3.000 MHz|
#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts)

sTaTUS

HIGH CHANNEL
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REPORT NO: R14541906-E1
FCC ID: 2AYW9-SENSE-APLUS

DATE: 2023-08-14

9.4.2. LoRa - 500kHz

Channel

Frequency
(MHz)

6 dB Bandwidth
(MHz)

Low

903

0.624

Middle

908.6

0.585

High

914.2

0.630

[0 Keysight Spectrum Analyzer - AP2022.8.16,85502/44389, MOR-CON2 =R B Keysight Spectrum Analyzer - AP2022.8.16,85502/44389, MOR-CON2 [
L R [750 DC I [_senseanT [ ALIGNAUTO [09:02:03 Al Feb 17,2023 C W [750 DC SENSEANT] ALIGN AUTO__09:05:46 AMFeb 17, 2023
enter Freq 903.000000 MHz ) #Avg Type: RMS TRACE[T> 355 6 Frequency [Center Freq 908.600000 MHz ] #Avg Type: RMS e] g Frequency
NFE  PNO:Wide == Irig: FreeRun AvglHold: 20120 i NFE  PNO:Wide —>= 1'ig: Free Run AvglHold: 20120 s
IFGainilow  #Atten: 40 dB oerP IFGainilow  #Atten: 40 dB oerlP
Auto Tune| Auto Tune|
Ref Offset 9.91 dB Ref Offset9.91 dB
10 dBidiv Ref 30.00 dBm 10 dBidiv  Ref 30.00 dBm
Log Log
Center Freq CenterFreq|
ol MHz| 0 908.600000 MHz|
. N ) v
A StartFreq| A StartFreq|
o 901.500000 MHz| oo 907.100000 MHz|
ne Stop Freq| ! Stop Freq|
904.500000 MHz| 910.100000 MHz|
00
e CF Step! CF Step
b 300.000 kHz 300.000 kHez|
Auto Man lAuto Man|
00 @
. FreqOffset ! Freq Offset
h OHz 0 Hz|
Center 903.000 MHz ‘Span 3.000 MHz. Center 908.600 MHz Span 3.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts)| #Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts)|
s status s starus

B Keyght Specrum Anayee - APIOZ28.1685502/41389 MOR-CONZ
- - e

Lo e s

T senseanT

10 dBIdiv
Log

Ref Offset9.91 dB.
Ref 30.00 dBm

Trig: Free Run
#Atten: 40 dB

AvglHold:

PNO: Wide ——
IFGain:Low

ALIGN AUTO

09:08:42 AMFeb 17,2023
TRace] <¢| Frequency

:RMS
20/20 TreE(l
oetlP

Auto Tune|

CenterFreq
914.200000 MHz|

StartFreq|
912700000 MHz|

Stop Freq|
915.700000 MHz|

CF Step|

300.000 kHz|
Auto Man|

Freq Offset|
OHz]

Center 914.200 MHz
#Res BW 100 kHz

=

#VBW 300 kHz

Span 3.000 MHz
Sweep 1.533 ms (1001 pts)

staTs

HIGH CHANNEL
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REPORT NO: R14541906-E1
FCC ID: 2AYW9-SENSE-APLUS

DATE: 2023-08-14

9.5. HOPPING FREQUENCY SEPARATION
LIMITS
FCC §15.247 (a) (1)

RSS-247 (5.1) (b)

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

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to 30% of the
channel spacing adjusting as necessary to best identify the center of each individual channel
and the VBW is set to VBW = RBW. The sweep time is coupled.

RESULTS

9.5.1. LoRa - 125kHz

BN Keysight Spectrum Analyzer - AP2022.8.16,85502/44389, MOR-CONZ (===
L | RF [75@ bcC | | | SENSE:NT]| | ALIGN AUTO  [03:04:21 PMFeb 16, 2023 =
[Center Freq 908.600000 MHz ) #Avg Type: RMS SHEEREK requency
NEE PNO: Wide o0 T7ig: Free Run Avg|Hold:>100/100 ™ ek
IFGain:Low #Atten: 40 dB DET|
Auto Tune|
Ref Offset 9.91 dB
10 dBidiv  Ref 30.00 dBm
Log
Center Freq|
200 > < 908.600000 MHz|
10.0
StartFreq
b 908.100000 MHz
oo Stop Freq,
909.100000 MHz
200
CF Step
e 100.000 kHz
Auto Man
-40.0
Freq Offset
-50.0 oHz
-60.0
Center 908.6000 MHz Span 1.000 MHz
#Res BW 10 kHz #VBW 30 kHz Sweep 3.133 ms (1001 pts)
IMSG ISTATUS
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REPORT NO: R14541906-E1 DATE: 2023-08-14
FCC ID: 2AYW9-SENSE-APLUS

9.5.2. LoRa - 500kHz

BN Keysight Spectrum Analyzer - AP2022.8.16,85502/44389, MOR-CON2 (===
L [ RF [75Q pC | | | SENSE:INT] | ALIGN AUTO  [03:14:25 PMFeb 16, 2023
[Center Freq 908.600000 MHz | #Avg Type: RMS TRACE[ -3 5 6 Frequency
NEE PNO: Wide oD 17ig: Free Run Avg|Hold:>100/100 ™ ‘
IFGain:Low #Atten: 40 dB DET|
Auto Tune|
Ref Offset 9.91 dB
10 dBidiv  Ref 30.00 dBm
Log
‘ Center Freq|
200 <> 908.600000 MHz|
Wy
10.0
StartFreq
0.00 906.100000 MHz|
oo Stop Freq,
911.100000 MHz
200
CF Step
o 500.000 kHz
Auto Man
-40.0
Freq Offset|
-50.0
0 Hz|
-60.0
Center 908.600 MHz Span 5.000 MHz
#Res BW 10 kHz #VBW 30 kHz Sweep 15.53 ms (1001 pts)
IMSG ISTATUS
HOPPING FREQUENCY SEPARATION PLOT
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REPORT NO: R14541906-E1 DATE: 2023-08-14
FCC ID: 2AYW9-SENSE-APLUS

9.6. NUMBER OF HOPPING CHANNELS

LIMITS

For reporting purposes only (ref FCC §15.247 (f) and RSS-247 (5.3) (a))

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. The RBW is set to a
maximum of 30% of the 20dB BW. The analyzer is set to Max Hold.

Mode 125kHz: 64 Total Channels (8 sub-bands with 8 channels per band) Observed. Note —
The device will only operate on 1 sub-band or 8 channels at a time after the joining procedure.
Mode 500kHz: 8 total channels observed.

RESULTS

9.6.1. LoRa — 125kHz

B Keysight Spectrum Analyzer - AP2022.8.16,85502/44339, MOR-CON2 (===
L RF [75@ bcC | | | SENSE:NT]| | ALIGN AUTO  [04:12:40 PMFeb 16, 2023
[Center Freq 908.600000 MHz ) Avg Type: Log-Pwr TR 55 6 Frequency
NFE PNO-Wide = Trig: Free Run Avg|Hold:>100/100 TYPE| Mty
IFGainiLow © Atten: 32 dB oer|P
Auto Tune|
Ref Offset 9.91 dB
10 dBidiv. Ref 30.00 dBm
Log
Center Freq|
200 908.600000 MHz|
00
StartFreq
oo 898.600000 MHz|
e Stop Freq|
918.600000 MHz
200
CF Step
e 2,000000 MHz|
Auto Man
-40.0
Freq Offset
-50.0
0 Hz|
-60.0
Center 908.60 MHz Span 20.00 MHz
#Res BW 10 kHz #VBW 30 kHz Sweep 4.267 ms (1001 pts)
IMSG ISTATUS
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REPORT NO: R14541906-E1
FCC ID: 2AYW9-SENSE-APLUS

DATE: 2023-08-14

BE Keysight Spectrum Analyzer - AP2022.8.16,85502/44389, MOR-CON2 [
L [ RF [75@ DbC | [ [ SENSE:INT| | ALIGN AUTO | 03:43:13 PMFeb 16, 2023 F
[Center Freq 903.000000 MHz ] #Avg Type: RMS TRAGEN2 375 6 requency
NFE PNO: Wids (50 Trig: FreeRun Avg|Hold:>100/100 i | VAR
IFGain:Low Atten: 32 dB DET|P
Auto Tune|
Ref Offset 9.91 dB
10 dBidiv Ref 30.00 dBm
Log
Center Freq|
200 903.000000 MHz
100
StartFreq
oo 902.000000 MHz
Sen Stop Freq
904.000000 MHzZ|
200
CF Step|
e 200,000 kHz
Auto Man|
-40.0
Freq Offset|
-50.0
0 Hz|
-60.0
Center 903.000 MIHz Span 2.000 MHz
|#Res BW 20 kHz #VBW 62 kHz Sweep 1.600 ms (1001 pts)
IMSG ISTATUS
BE Keysight Spectrum Analyzer - AP2022.8.16,85502/44389, MOR-CON2 [
L | RF [75@ bc | | | SENSE:INT| | ALIGN AUTO  [03:44:55 PMFeb 16, 2023 =
[Center Freq 904.500000 MHz ) #Avg Type: RMS TRAGEN2 375 6 requency
NFE PNO: Wide [0 1rig: Free Run Avg|Hold:>100/100 R ‘ |
IFGain:Low Atten: 32 dB DET|P
Auto Tune|
Ref Offset 9.91 dB
10 dBidiv Ref 30.00 dBm
Log
Center Freq|
200 904.500000 MHz
100
StartFreq
nn 903.000000 MHz
o StopFreq
906.000000 MH?Z|
200
CF Step|
e 300.000 kHz
Auto Man|
-40.0
Freq Offset|
-50.0
0 Hz|
-60.0
Center 904.500 MIHz Span 3.000 MHz

|#Res BW 20 kHz #VBW 62 kHz

Sweep 2.333 ms (1001 pts)

IMSG

STATUS

SUBBAND 2
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REPORT NO: R14541906-E1
FCC ID: 2AYW9-SENSE-APLUS

DATE: 2023-08-14

BE Keysight Spectrum Analyzer - AP2022.8.16,85502/44389, MOR-CON2 (=R
L | RF |75 bC | | | SENSE:INT| | ALIGN AUTO  [03:50:06 PMFeb 16, 2023
[Center Freq 906.100000 MHz #Avg Type: RMS TRACE[ 23 15 6 Frequency
NFE PNO: Wide 0 1rig: Free Run Avg|Hold:>100/100 TYPE| MsArasains
IFGain:Low Atten: 32 dB DET|P
Auto Tune
Ref Offset 9.91 dB
10 dBidiv. Ref 30.00 dBm
Log
Center Freq
200 906.100000 MHz
10.0
StartFreq|
nn 905.000000 MHz
e Stop Freq|
907.200000 MHz
-20.0
CF Step|
o 220,000 kHz
Auto Man
-40.0
. Freq Offset
i 0 Hz
-60.0
Center 906.100 MHz Span 2.200 MHz
|#Res BW 20 kHz #VBW 62 kHz Sweep 1.733 ms (1001 pts)
IMSG STATUS
BE Keysight Spectrum Analyzer - AP2022.8.16,85502/44389, MOR-CON2 =R
L | RF |75 bC | | | SENSE:INT| | ALIGN AUTO  [04:20:19 PMFeb 16, 2023
[Center Freq 907.800000 MHz #Avg Type: RMS TRACE[T 255 6 Frequency
NFE PNO: Wide 0 1rig: FreeRun Avg|Hold:>100/100 T ‘ AR
IFGain:Low Atten: 32 dB DET|P
Auto Tune
Ref Offset 9.91 dB
10 dBidiv  Ref 30.00 dBm
Log
Center Freq
200 907.800000 MHz
10.0
StartFreq|
nn 906.900000 MHz
e Stop Freq|
908.700000 MHz
-20.0
CF Step
o 180.000 kHz]
Auto Man|
-40.0
. Freq Offset
i 0 Hz
-60.0
Center 907.8000 MHz Span 1.800 MHz
|#Res BW 20 kHz #VBW 62 kHz Sweep 1.400 ms (1001 pts)
IMSG STATUS

SUBBAND 4
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FCC ID: 2AYW9-SENSE-APLUS

DATE: 2023-08-14

BE Keysight Spectrum Analyzer - AP2022.8.16,85502/44380, MOR-CON2

|#Res BW 20 kHz

#VBW 62 kHz

Sweep 1.600 ms (1001 pts)

B
L [ RF [75@ DbC | [ [ SENSE:INT| | ALIGN AUTO | 04:22:42 PMFeb 16, 2023 F
[Center Freq 909.400000 MHz ] #Avg Type: RMS TRAGEN2 375 6 requency
NFE PNO: Wids (50 Trig: FreeRun Avg|Hold:>100/100 ™ | WA
IFGain:Low Atten: 32 dB DET|P
Auto Tune|
Ref Offset 9.91 dB
10 dBidiv Ref 30.00 dBm
Log
Center Freq|
200 909.400000 MHz
100
StartFreq
oo 908.500000 MHz
Sen Stop Freq
910.300000 MHzZ|
200
CF Step|
e 180.000 kHz|
Auto Man|
-40.0
Freq Offset|
-50.0
0 Hz|
-60.0
Center 909.4000 MHz Span 1.800 MHz
|#Res BW 20 kHz #VBW 62 kHz Sweep 1.400 ms (1001 pts)
IMSG ISTATUS
BE Keysight Spectrum Analyzer - AP2022.8.16,85502/44389, MOR-CON2 =R
L | RF |75 bC | | SENSE:INT| | ALIGN AUTO  [04:24:59 PMFeb 16, 2023 =
[Center Freq 911.000000 MHz ) #Avg Type: RMS TRACE[T 55 6 requency
NFE PNO: Wide 0 1rig: FreeRun Avg|Hold:>100/100 T ‘ M
IFGain:Low Atten: 32 dB DET|P
Auto Tune
Ref Offset 9.91 dB
10 dBidiv Ref 30.00 dBm
Log
Center Freq
200 911.000000 MHz
100
StartFreq|
nn 910.000000 MHz
e Stop Freq|
912.000000 MHz
200
CF Step
o 200,000 kHz
Auto Man|
-40.0
Freq Offset
-50.0
0Hz
-60.0
Center 911.000 MHz Span 2.000 MHz

IMSG

STATUS

SUBBAND 6

Page 25 of 68

UL LLC

12 Laboratory Dr., RTP, NC 27709; USA
This report shall not be reproduced except in full, without the written approval of UL LLC

TEL: (919) 549-1400



REPORT NO: R14541906-E1
FCC ID: 2AYW9-SENSE-APLUS

DATE: 2023-08-14

|#Res BW 20 kHz #VBW 62 kHz

Sweep 1.600 ms (1001 pts)

BE Keysight Spectrum Analyzer - AP2022.8.16,85502/44389, MOR-CON2 (=R
L | RF |75 bC | | | SENSE:INT| | ALIGN AUTO  [04:27:31 PMFeb 16, 2023 =
Eenter Freq 912.600000 MHz X Avg Type: Log-Pwr TRAGE[T 355 6 requency
NFE PNO: Wide 0 1rig: Free Run Avg|Hold:>100/100 TYPE[M AR
|FGain:Low Atten: 32 dB oeT/P
Auto Tune
Ref Offset 9.91 dB
10 dBidiv. Ref 30.00 dBm
Log
Center Freq
200 912.600000 MHz
10.0
StartFreq|
nn 911.600000 MHz
e Stop Freq|
913.600000 MHz
-20.0
CF Step|
o 200,000 kHz
Auto Man
-40.0
Freq Offset
-50.0
0 Hz|
-60.0
Center 912.600 MHz Span 2.000 MHz
|#Res BW 20 kHz #VBW 62 kHz Sweep 1.000 ms (1001 pts)
IMSG STATUS
BE Keysight Spectrum Analyzer - AP2022.8.16,85502/44389, MOR-CON2 =R
L | RF |75 bC | | | SENSE:INT| | ALIGN AUTO  [04:33:04 PMFeb 16, 2023 =
[Center Freq 914.200000 MHz ) #Avg Type: RMS TRACE[T 55 6 requency
NFE PNO: Wide 0 1rig: FreeRun Avg|Hold:>100/100 T ‘ M
IFGain:Low Atten: 32 dB DET|P
Auto Tune
Ref Offset 9.91 dB
10 dBidiv  Ref 30.00 dBm
Log
Center Freq
200 914.200000 MHz
10.0
StartFreq|
nn 913.200000 MHz
e Stop Freq|
915.200000 MHz
-20.0
CF Step
o 200,000 kHz
Auto Man|
-40.0
Freq Offset
-50.0
0 Hz|
-60.0
Center 914.200 MHz Span 2.000 MHz

IMSG

STATUS

SUBBAND 8

Page 26 of 68

UL LLC
12 Laboratory Dr., RTP, NC 27709; USA

TEL: (919) 549-1400

This report shall not be reproduced except in full, without the written approval of UL LLC



REPORT NO: R14541906-E1 DATE: 2023-08-14
FCC ID: 2AYW9-SENSE-APLUS

9.6.2. LoRa - 500kHz

BE Keysight Spectrum Analyzer - AP2022.8.16,85502/44389, MOR-CON2 [
L RF [75@ DbC | [ [ SENSE:INT| | ALIGN AUTO | 03:36:41 PMFeb 16, 2023
[Center Freq 908.600000 MHz ] #Avg Type: Log-Pwr TRAGEN2 375 6 Frequency
NFE PNG:Wide 53 Trig: Free Run Avg|Hold:>100/100 ™ I WA
IFGain:Low #Atten: 40 dB DET|
Auto Tune|
Ref Offset 9.91 dB.
10 dBidiv - Ref 30.00 dBm
Log
Center Freq|
200 908.600000 MHz|
100
StartFreq
o 898.600000 MHz|
-4 28 b
o StopFreq
918.600000 MHz|
-200
CF Step|
e 2.000000 MHZ]
Auto Man|
-40.0 b S S
Freq Offset|
-50.0
0 Hz|
-60.0
Center 908.60 MHz Span 20.00 MHz
|#Res BW 160 kHz #/BW 160 kHz Sweep 1.000 ms (1001 pts)
IMSG ISTATUS
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REPORT NO: R14541906-E1 DATE: 2023-08-14
FCC ID: 2AYW9-SENSE-APLUS

9.7. AVERAGE TIME OF OCCUPANCY

LIMITS

FCC §15.247 (f)
RSS-247 (5.3) (a)

The average time of occupancy on any channel shall not be greater than 0.4 seconds within a
period of 0.4 seconds multiplied by the number of hopping channels employed.

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 3.2 second scan, to enable resolution of each
occurrence.

The average time of occupancy in the specified 3.2 second period (8 channels * 0.4 s) is equal
to (# of pulses in 3.2 s) * pulse width.

Note — For the 125 kHz BW, the device will only operate on 1 sub-band or 8 channels at a time
after the joining procedure. For the 500 kHz BW, the device operates on one of the 8 total
channels at the time.

RESULTS

Page 28 of 68

UL LLC
12 Laboratory Dr., RTP, NC 27709; USA TEL: (919) 549-1400
This report shall not be reproduced except in full, without the written approval of UL LLC



REPORT NO: R14541906-E1
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DATE: 2023-08-14

9.7.1. LoRa - 125 kHz

Pulse
Width
(msec)

Number of
Pulses in
3.2s

Average Time of

Occupancy
(sec)

Limit (sec)

Margin (sec)

284.6

1

0.2846

0.4

-0.1154

oz ook =N
L [ m [750 oc [_senseanT [ AIGNAUTO [oB:a4:32 Avreb 17,2023 Frequency ALIGH AITO Frequency
Trig Delay-77.00 #Avg Ty RMS RACE| #Avg Ty RMS
EENE 908'600,?;20 Ml‘,‘,ﬁo: g Trig:video " AvgiHolg: 1001100 ™ } Trig: Free Run e e
IFGain:Low  #Atten: 40 dB oerlP il #Atten: 40 B
Auto Tune| Auto Tune
Ref Offset9.91 dB
10 dBidiv Ref 30.00 dBm 10 dB/s Ref 30.00 dBm
Log a
Center Freq CenterFreq
MHz 908600000 MHz
>v< O StartFreq| StartFreq
Q) 908.600000 MHz| 908600000 MHz
Stop Freq| e StopFreq|
908.600000 MHz| 908,600000 MHz,
CF Step| CF Step)|
130.000 kHz| 130,000 kHz
Auto Man lauto Man
0.0 b
Freq Offset| FreqOffset,
OHz| aHz
ICenter 908.600000 MHz Span 0 Hz [Center 908.600000 MHz Span 0 Hz
Res BW 130 kHz #VBW 130 kHz Sweep 500.0 ms (1001 pts) [Res BW 130 kHz #VBW 300 kHz Sweep 3.200's (1001 pts),
status = stans
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DATE: 2023-08-14

9.7.2. LoRa - 500kHz

Pulse
Width
(msec)

Number of
Pulses in
3.2s

Average Time
of Occupancy
(sec)

Limit Margin
(sec) (sec)

72.29

1

0.0723

0.4 -0.3277

B3 Keysight Spectrum Analyzer - AP20225.16,85502/44389 MOR-CON2 == Kepught Spectrum Analyzer - AP2022:5 16 85502 USTIMOR. CONZ ==
L[ m [0 [ SENSEN [ ALIGNAUTO [06:25:58 A Feb 17,2023 _ L w750 DC Sensean ATGh AUTD o —— |
Trig Delay-20.00ms _ #Avg Type: RMS e IR Frequency EAvg Type: RMS. Frequency
Wide == Trig: Video AvglHold: 1001100 e NFE NG Wide —— Trig: Free Run
IFGain:Low #Atten: 40 dB oerlP IFGain:Low #Atten: 40 dB
Auto Tune| Auto Tune
Ref Offset9.91 d8
10 dBidiv  Ref 30.00 dBm 10d8/diy  Ref 30.00 dBm
Log Log
Center Freq| CenterFreq
MHz| 908.600000 MHz,
StartFreq| StartFreq
908.600000 MHz| 908.500000 MHz
Stop Freq e StopFreq
908.600000 MHz| 908.600000 MHz,
CF Step) CF Step
510.000 kHz 610,000 kHz,
Auto Man) auto Man
0.0
Freq Offset| Freq Offset.
OHz aHz
[Center 908.600000 MHz Span 0 Hz [Center 908.600000 MHz Span 0 Hz
Res BW 510 kHz #VBW 510 kHz Sweep 100.0 ms (1001 pts) [Res BW 510 kHz #VBW 1.6 MHz Sweep 3.200 s (1001 pts)
status = P
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REPORT NO: R14541906-E1

FCC ID: 2AYW9-SENSE-APLUS

9.8.

LIMITS

FCC §15.247 (b) (2) and (3)

OUTPUT POWER

RSS-247 5.4 (d)

The maximum antenna gain is less than or equal to 6 dBi, therefore the limit is 30 dBm.

TEST PROCEDURE

The transmitter output is connected to a gated-average power meter for the 125 kHz bandwidth

and a peak power meter for the 500 kHz bandwidth.

The cable assembly insertion loss of 9.91 dB, 0.25 dB (test cable) and a 9.66 (attenuator), was

entered as an offset in the power meter.

RESULTS

9.8.1. LoRa - 125kHz

Tested By: 27465/44389
Date: 2023-03-10
Channel Frequency AV power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 902.3 14.85 30 -15.15
Middle 908.6 14.96 30 -15.04
High 914.9 15 30 -15.00
9.8.2. LoRa - 500kHz
Tested By: 85502/44389
Date: 2023-02-16
Channel Frequency PK Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 903 15.34 30 -14.66
Middle 908.6 15.54 30 -14.46
High 914.2 15.66 30 -14.34
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REPORT NO: R14541906-E1 DATE: 2023-08-14
FCC ID: 2AYW9-SENSE-APLUS

9.9. POWER SPECTRAL DENSITY

LIMITS

FCC §15.247 (e)

RSS-247 (5.2) (b)

The power spectral density conducted from the transmitter to the antenna shall not be greater
than 8 dBm in any 3 kHz band during any time interval of continuous transmission.

FCC §15.247 (f)

RSS-247 (5.3) (b)

The power spectral density conducted from the intentional radiator to the antenna due to the
digital modulation operation of the hybrid system, with the frequency hopping operation turned
off, shall not be greater than 8 dBm in any 3 kHz band during any time interval of continuous
transmission.

NOTE: Average PSD method was used for 125 kHz bandwidth since peak PSD method did not

pass the required limit. However, for 500 kHz bandwidth, peak PSD was still used.

RESULTS

Page 32 of 68

UL LLC
12 Laboratory Dr., RTP, NC 27709; USA TEL: (919) 549-1400
This report shall not be reproduced except in full, without the written approval of UL LLC



REPORT NO: R14541906-E1
FCC ID: 2AYW9-SENSE-APLUS

DATE: 2023-08-14

9.9.1. LoRa - 125kHz

Corrected
Channel | Frequency PSD DCCF PSD Limit Margin
(MHz) | (dBm/3kHz) (dB) (dBm/3kHz)| (dBm/3kHz) (dB)
Low 902.3 -0.079 3.81 3.73 8 -4.27

Middle

908.6

-1.515

3.81

2.30

8

-5.71

High

914.9

-0.173

3.81

3.64

8

-4.36

) [ESRE=R Anal Lo | & Ju
SENSEINT] [ ALIGNAUTO _[08:51:40 AMFeb 17,2023 Froquency . R (750 DC SENSE:INT] ALIGN AUTO | 08:53:16 AMFeb 17,2023 Frequency
#Avg Type: RMS TRA 56 #Avg Type: RMS TRACE[ 23 1 5 6
NG Cioss = Trig: FreeRun AvglHold: 1001100 TreEla Coaciies 903'600&20 M}:so: Close _._‘ Trig: Free Run AvglHold: 1001100 TYee[a
IFGain:Low #Atten: 40 dB DET) IFGain:Low #Atten: 40 dB oeT/A
Auto Tune| Auto Tune|
Ref Offset 9.91 dB Ref Offset9.91 dB
10 dBidiv  Ref 30.00 dBm 10 dB/div  Ref 30.00 dBm
Log Log
Center Freq Center Freq|
00 902.300000 MHz| 20 908.600000 MHz|
( 10
StartFreq| StartFreq|
¢ 902.095000 MHz, o ¢ 908.420000 MHz|
ue Stop Freq| . Stop Freq|
902.505000 MHz| 908.780000 MHz|
.. CF Step CF Step)
41,000 kHz 36.000 kHez|
Auto Man |Auto Man|
00 a
. FreqOffset Freq Offset
0 Hz| 0Hz|
500
Center 902.3000 MHz Span 410.0 kHz Center 908.6000 MHz Span 360.0 kHz
#Res BW 3.0 kHz #VBW 9.1 kHz* Sweep 17.93 ms (1001 pts) #Res BW 3.0 kHz #VBW 9.1 kHz* Sweep 15.80 ms (1001 pts)
s status use sTATUS
= oN2 (o[ sl
L " [750 OC [ sensean ALIGN AUTO __[08:54:52 AMFeb 17, 2023 Frequency
g Type: RMS TRACE[ - 3 15 6
Center Freq 914'900.5];20 M':ﬁo; Tiose _._‘ Trig: Free Run AvglHold: 100/100 Ry
IFGainiLow  #Atten: 40 dB osTlA
Auto Tune|
Ref Offset9.91 dB
10 dB/div  Ref 30.00 dBm
Log
Center Freq|
w0 914.900000 MHz|
10
StartFreq
000 9 914.704250 MHz|
e Stop Freq
915.095750 MHz|
o0 CF Step)|
39.150 kHz]
Auto Man|
400
. FreqOffset
B OHz|
500
Center 914.9000 MHz Span 391.5 kHz
#Res BW 3.0 kHz #VBW 9.1 kHz* Sweep 17.13 ms (1001 pts)
s sTaTUS.
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DATE: 2023-08-14

9.9.2. LoRa - 500kHz

PSD Limit
(dBm/3kHz)| (dBm/3kHz)

Margin
(dB)

Channel | Frequency
(MHz)
Low 903

5.688 8 -2.31

Middle

908.

6 6.521 8 -1.48

High

914.

2 6.344 8 -1.66

Keysight Spectrum Analyzer - AP20228.16,85502/44389, MOR-CON2 =S Keysight Spectrum Analyzer - AP2022.8.16 85502/44389 MOR-CON2 Lole
[ — S oc T T senseanT [ ALIGNAUTO  [09:03:20 AMFeb 17,2023 = L W (750 0C | SENSEINT] LIGN AU 09:06:24 AMFeb 17,2023 Frequenc,
enter Freq 903.000000 MHz I #Avg Type: RMS s ise|  Freduency Center Freq 908.600000 MHz #Avg Type: RIS o IR aueney
NFE — PNO:Wide == Trig: FreeRun AvglHold: 100/100 YRl W NFE — PNO-Wide == Trig: Free Run AvglHold: 1001100 Tvee(M
IFGain:Low #Atten: 40 dB oerlP IFGain:Low #Atten: 40 dB oer|P
Auto Tune| Auto Tune
Ref Offset 9.91 dB Ref Offset9.91 dB
10 dBidiv. - Ref 30.00 dBm 10 dBidiv Ref 30.00 dBm
Log Log
Center Freq| CenterFreq|
00 903.000000 MHz| 20 908.600000 MHz|
0 10
4 StartFreq| ¢ StartFreq|
902.532000 MHz| oo 908.161250 MHz|
oo Stop Freq e 1 StopFreq
903.468000 MHz| 909.038750 MHz|
00 2
0o CF Step! . CF Step
93,600 kHz, 87.750 kHz|
Auto Man lAuto Man|
00 w00 '
- Freq Offset| Freq Offset|
) OHz 0 He|
ICenter 903.0000 MHz Span 936.0 kHz' Center 908.6000 MHz Span 877.5 kHz
#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 31.73 ms (1001 pts) #Res BW 3.0 kHz #VBW 9.1 kHz Sweep 29.73 ms (1001 pts)
s status usc status

= | e
Tl ALTGN ALTO

Ref Offset9.91 dB
Ref 30.00 dBm

Frequency

#Avg Type: RMS
G —+= Trig: Free Run AvglHold: 1001100
IFGein:Low #Atten: 40 dB

Auto Tune

Center Freq
914.200000 MHz

? - StartFreq
913.727500 MHz|

StopFreq
914,672500 MHz

CF Step
94500 kHz

Auto Man

Freq Offset
0 Hz|

Center 914.2000 MHz
[#Res BW 3.0 kHz

Span 945.0 kHz
Sweep 32.07 ms (1001 pts)

#VBW 9.1 kHz

HIGH CHANNEL
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REPORT NO: R14541906-E1 DATE: 2023-08-14
FCC ID: 2AYW9-SENSE-APLUS

9.10. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)

RSS-247 5.5

Output power was measured based on the use of an average measurement for the 125 kHz
bandwidth, therefore the required attenuation is -30dBc. Output power for the 500 kHz
bandwidth was based on the use of a peak measurement, therefore its required attenuation is
-20dBc.

RESULTS
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DATE: 2023-08-14

9.10.1.

LoRa - 125kHz

r=m B KeysightSpectram Analyzer - AP2022516,27465/ 44369, (o) e
T senseant] ALIGN AUTO [03:07:17 P Har 10, 2023 Frequency . % st oc I T senseanT] [ AIGNAUTO [03:08:43PMMar1o, 2023 Frequency
#Avg Type: RMS TRACE[ID345 6 #Avg Type: RMS TRACE[TT 355 6
== Trig: FreeRun ‘AvglHold: 100/100 ey NG Fast == Trig: FreeRun AvglHold: 10/10 e %
#Atten: 40 dB oerlP IFGain:Low #Atten: 40 dB oeTP
. CX) Auto Tune| w3 Auto Tune|
ot Offset983 B MK 902.265 MHZ Ref OMseto53 dB Wikrd 25 7819 GHZ
[9gaidn__Ref 30.00 dBm 14.889 dBm) 10 geidiv__Ref 30.00 dBm -32.469 dBm
20 ’ Center Freq| 2. <> Center Freq|
00 MHz 10 13.015000000 GHz|
oo ER StartFreq| 0o EL StartFreq
e 899.500000 MHz| e 30.000000 MHz|
100 200
0o Stop Freq| o T I T | Stop Freq|
N 904500000 MHz| o 26.000000000 GHz
60.0 60,
Center 902.000 MHz ‘Span 5.000 MHz CF Step Center 13.02 GHz Span 25.97 GHz, CF Step)|
#Res BW 100 kHz #VBW 300 kHz Sweep 2.533 ms (1001 pts)| 500.000 kHz| #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) [ 2597000000 GHz|
Man| Man|
2N G0rocHs 0241 dB
1.804 6 GHz ¥ m
FreqOffset 3N 2726 4 GHz 40598 dBm FreqOffset|
0 Hz| -5 N 257819 GHz -32.469 dBm 0 Hz
H =
7
8
9
10
1" g
= starus| s status
epight Spectrum Analyzer - AP2022:16,27465/44389 MOR-CONDL =T B Keysight Spectram Analyzer - AP2022.816,27465/44389 MOR-CONDL T=e
L | ® [se o I Tl ALIGN AUTO C w_sia oc I SENSEANT ALIGN AUTO [ 03:24:40 PMMar 10,2023
enter Freq 908.600000 MHz #Avg Type: RMS Frequency #Avg Type: RMS TRACE[ 33156 Frequency
PNO-Wide == Trig: Free Run Avg|Hold: 100/100 FNO:Fast = Trig: FreeRun AvglHold: 10110 e
IFGain:Low #Atten: 40 dB oelE. IFGain:Low #Atten: 40 dB oetlP
Auto Tune| > Auto Tune|
Ref Offset9.63 dB Mkr1 908.560 MHz RefOffset9.53 dB Mkrd 25.669 5 GHZ
[9gBidiv__Ref 30.00 dBm 14.962 dBm 10 dBidiy_Ref 30.00 dBm -33.394 dBm|
0g
Center Freq| 2 CenterFreq|
2 ) MHz| 0 13.015000000 GHz|
00
StartFreq| oo S StartFreq|
0o 906.100000 MHz| " 30.000000 MHz|
200
; 0P
00 v ——y " =
oo . StopFreq s 0 ! ) i Stop Freq|
911100000 MHz| 26.000000000 GHz,
200 00
00 CF Step)| Center 13.02 GHz Span 25.97 GHz, CF Step|
500.000 kHz| #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) [ 2597000000 GHz|
Auto Man| lAuto Man|
) PN SRIEE e
E z L m
. FreqOffset 3 N f 27297GHz  -39.831dBm FreqOffset
0Hz -5 N f 256695GHz 33394 dBm OHz|
. H =
600 7
8
9
Center 908.600 MHz Span 5.000 MHz 10 1
#Res BW 100 kHz #VBW 300 kHz Sweep 2.533 ms (1001 ptsH « i »
e starus, s status
Keysight Spectrum Analyzer - AP20228.16,27465/44389, MOR-CONDL (B Keysight Spectrum Analyzer - AP2022.8.16,27465/44369, MOR-CONDL [ESE
L T ALIGN AUTO__[03:30:04 PM ar L % [500 D I [ sensenT [ ALIGNAUTO__[03:30:59 PMMar 10,2023
wvg Type: RMS TRACE] Frequency iAvg Type: RMS e[ 55 6| Frequency
= Trig: Free Run Avg|Hold: 1001100 | PNO: Fast == Trig: FreeRun AvglHold: 10110 by
#Atten: 40 dB oerlP IFGainilow  #Atten: 40 dB
Ther g Auto Tune| i) Auto Tune|
Ref Offset 9.93 dB. Mkr1 914.84 MHz| Ref Offset9.83 dB Mkr4 Ai 633 2 GHz
19 geiciv_Ref 30.00 dBm 15.016 dBm) 10 gBidly__Ref 30.00 dBm -32.766 dBm
o
2. % CenterFreq| . CenterFreq
00 928000000 MHz| 100 13.015000000 GHz|
000 00
oo StartFreq| 0o T StartFreq|
woo 908.000000 MHz| a0 b 30.000000 MHz|
100 20|y 0
00 0 a0 i i
. T 0 StopFreq| . Stop Freq|
} 948.000000 MHz| N | ‘ ‘ ‘ 26.000000000 GHz|
500 &0 ;l ‘
Center 928.00 MHz Span 40.00 MHz ep)| Center 13.02 GHz Span 25.97 GHz, CF Step)|
#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts) 4.000000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) [ 2597000000 GHz|
= uto Man| lAuto Man|
N 914.84 MHz 15.016 dBm 1N T 914.9 MHz 14,967 dBm
2 N i 92980 MHz 42690 dBm 2 N f 18298GHz  -36782dBm
3N t 928000MHz 44674 dBm FreqOffset 3 N 1 27447GHz 40740 dBm FreqOffset
4 0 Hz| N f 266332GHz 32766 dBm OHz|
5 E 5 =
6 6
7 7
8 8
9 9
10 i 10 i
1" - 1 L
= — s sTatus

HIGH CHANNEL BANDEDGE

OUT-OF-BAND HIGH CHANNEL
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REPORT NO: R14541906-E1
FCC ID: 2AYW9-SENSE-APLUS

DATE: 2023-08-14

Keyeight Spectram Anslyzer - Swept SA Tt eysight Spectrum Anslyze - AP2022.16 85502/44389 MOR-CON2 T=Ta]
. * 750 oc | [ senseanT ALIGN AUTO__[08:04:47 A Feb 17,2023 L] r_[70 o [ sensean [ ALIGNAUTO [03:20:35 P Feh 24,2023
Center Freq 902.000000 MHz vg Type: Tace[i o3 s e Frequency enter Freq 928.000000 MHz vg Type: RMS elios s g Frequency
NFE PNO:-Wide == Trig: FreeRun Avg|Hold: 100/100 TPE| M NFE PNO:Wide == Trig: Free Run Avg|Hold: 100/100 TYPE| My
ain:Low #Atten: 40 dB oerlP IFGain:Low #Atten: 40 dB oerlP
Auto Tune Auto Tune|
r1 909 r1 914
Ref Offeet091 dB Mkr1 909.500 MHZ et Offeet 991 dB Wkr1 914.88 MHZ]
10 gBidly_Ref 30.00 dBm 15.138 dBm| [9geidiy__Ref 30.00 dBm 15.842 dBm|
20 CenterFreq| 20 . CenterFreq|
00 902000000 MHz| 100 928.000000 MHz|
0o StartFreq| oo StartFreq|
a0 894.500000 MHz| Al MHz|
200 O 300
w0 w0 0
. Stop Freq| o Stop Freq|
909500000 MHz| B 948.000000 MHz|
00 500
Center 902.000 MHz Span 15.00 MHz CF Step| Center 928.00 MHz Span 40.00 MHz CF Step|
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts) 1500000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts) 4000000 MHz,
e v o Men IS Y o Men
N 909.500 MHz 15138 dBm N 914.88 MHz 15.842 dBm
2 N f 902000MHz  -34788 dBm 2 N i 93216MHz 40491 dBm
3N 902000MHz 34788 dBm FreqOffset 3N t 92800MHz 423855 dBm FreqOffset
4 0Hz, 4 0Hz
5 5
6 6
7 7
8 8
9 9
10 10
1 1
s starus| se starus|
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9.10.2. LoRa - 500kHz

Keysight Spectrum Analyzer - AP2022.8.16,85502/44389,MOR-CON2 [N Keysight Spectrum Analyzer - AP2022.8.16 85502/44389 MOR-CON2 Lol
L] I [ [_senseanT [ ALIGNAUTO _[09:25:07 AMFeb 17,2023 = C R [750 DOC | T_SensE:NT] ALIGN AUTO 23 F
enter Freq 902.000000 MHz #Avg Type: RMS TRACE 56 requency ] #Avg Type: RMS requency
NFE ig: Free Run Avg|Hold: 1001100 TYPE|My NFE PNO: Fast —+— 11ig: Free Run AvglHold: 10/10

PNO; Wide —>— 1" 5
IFGainlow  #Atten: 40 dB o1 IFGain:Low  #Atten: 40 dB
- 59, Auto Tune| A 74 58 Auto Tune|
Ref Offset 991 dB Mkr1 903.225 MHZ Ref Offset 991 dB Mkra 24.586 6 GHZ]
19 geidiy_Ref 30.00 dBm 15.409 dBm)| 10 geidly__Ref 30.00 dBm -34.122 dBm|
200 . Center Freq| 20 <> CenterFreq|
100 902000000 MHz| 100 13015000000 GHz|
I . oc .
oo StartFreq| 0o <> StartFreq|
o 899.500000 MHz| A . 30.000000 MHz|
00 200
400 400 <> o - T L 4
o i Stop Freq| o by sl Stop Freq|
B | 904500000 MHz| 1 f T 26.000000000 GHz|
| g s s j—
Center 902.000 MHz Span 5.000 MHz, CF Step| Start 30 MHz Stop 26.00 GHz, CF Step)|
#Res BW 100 kHz #VBW 300 kHz Sweep 2.533 ms (1001 pts) 500.000 kHz| #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) [ 2.597000000 GHz|
Auto Man, lAuto Man
I S I A
N i 903.226 MHz 15.409 dBm 1N T 903.0 MHz 16.377 dBm
2 N 1 902000MHz 45294 dBm 2 N f 18063GHz  -13.846 dBm
3N t 901670MHz 41577 dBm FreqOffset 3 N f 30406GHz  -37.693 dBm FreqOffset
4 0Hz, N f 245866GHz  -34122dBm 0Hz
5 = 5 E
6 6
7 7
8 8
9 9
10 10
1 - 1" 4
e staus| s status

LOW CHANNEL BANDEDGE OUT-OF-BAND LOW CHANNEL

Keysight Spectrum Analyzer - AP2022.8:16,85502/44389, MOR-CON2 [E=S[E Keysight Spectrum Analyzer - AP2022.8.16 85502/44389 MOR-CON2 [E=E=E
[ R T I [ sensean [ AIGNAUTO [09:27:09 Aveb 17,2023 5 R 750 oc | T senseani] ALIGN AJTO [ 09:26:26 AMFeb 17,2023
enter Freq 908.600000 MHz #Avg Type: RMS TRACE] 56 Frequency ] #Avg Type: RMS TRACE] 56 Frequency
NFE  PNO: Wide —— 1rig: FreeRun Avg|Hold: 100/100 TYPEIMY NFE PNO: Fast —— 1rig: Free Run AvglHold: 10110
IFGain:Low  #Atten: 40 dB oerlP IFGain:Low  #Atten: 40 dB
- ¥ Auto Tune| i) Z Auto Tune|
Ref Offset 9.91 dB Mkr1 gcajs,',c MHZ Ref Offset9.91 dB Mkra ‘::,'.,07% 7 CGHz
{0l Rsf 30.00 dBm 15.588 dBm {0 s Ref 30.00 dBm -33.720 dBm
og
Center Freq| 20 <> CenterFreq|
09 [ 908.600000 MHz| 100 13015000000 GHz|
ot AT
0
StartFreq| 0o <> StartFreq|
. 906.100000 MHz| a0 . 30.000000 MHZ]
o1 o 200
0o an Q - ‘ ‘
Stop Freq| o Stop Freq|
911100000 MHz| ' ' | 26.000000000 GHz|
20 o ‘ ‘ ‘ ‘
0o CF Step Start 30 MHz Stop 26.00 GHz, CF Step)|
500.000 kHz| #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) [ 2.597000000 GHz|
Auto Man, lAuto Man
o i 1 N 900.1MHz 1
2 N 18172GHz  -14375dBm
00 FreqOffset| 3 N 32483GHz  -38.831dBm FreqOffset
- OHz| W4l N 230797 GHz -33.720 dBm 0 Hz|
s =
5 6
00 3
8
9
Center 908.600 MHz Span 5.000 MHz, » 1
#Res BW 100 kHz #VBW 300 kHz Sweep 2.533 ms (1001 ptsH « i »
e status, s status
[N Keysight Spectrum Analyzer - AP2022.8.16 85502/44389 MOR-CON2 [E=E[=E
T [ AlGNAUTO [09:22:03 Aveb 17,2023 5 R 750 oc | T senseani] ALIGN AUTO__[09:23:48 AMFeb 17,2023
#Avg Type: RMS TRace| 3is¢| Frequency ] #Avg Type: RMS TRacE Frequency
Avg|Hold: 100/100 TYPE(My NFE BNO-Fast == Trig: Free Run AvglHold: 10110
eerl? IFGainlow  #Atten: 40 dB
Auto Tune| > Auto Tune|
1912 - )
Ref Offset 9.91 dB Mkr1 v1.-325 MHZ| Ref Offset8.91 dB Mkr4 ‘é._g-iS 6 GHZ
[9geidiy_Ref 30.00 dBm 15.748 dBm 10 geidly__Ref 30.00 dBm -33.550 dBm
200 . Center Freq| 200 <> CenterFreq|
100 928.000000 MHz| 100 13015000000 GHz|
100 - oc .
oo StartFreq| 0o % StartFreq|
o MHz| A 30.000000 MHz|
5 ¢
400 400 . — m—
o T ¥ Stop Freq| . A Stop Freq|
B | 963000000 MHz| 26.000000000 GHez|
| g sl -
Center 928.00 MHz Span 50.00 MHz, CF Step| Start 30 MHz Stop 26.00 GHz, CF Step)|
#Res BW 100 kHz #VBW 300 kHz Sweep 1.867 ms (1001 pts)| 5.000000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) [ 2.597000000 GHz|
Auto Man, lAuto Man
v - v o -
914.36 MHz 15.748 dBm N 914.2 MHz 16718 dBm
95215 MHz 41964 dBm 2 N 18278GHz  -14773dBm
928.000 MHz 46.352 dBm FreqOffset 3 N 3517 8 GHz -38.524 dBm FreqOffset
OHz| a4l N 26.045 6 GHz -33.550 dBm 0 Hz|
= 5 E
6
7
8
9
10
L 1" a4
e staus| s status

HIGH CHANNEL BANDEDGE OUT-OF-BAND HIGH CHANNEL
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B ~AP0225 16855 =l e [B5 Xeyvight Spectrum Analyzer - AP2022.8.16 85502/44389 MOR-CONZ =loh
. R[50 oc SENSEINT] TGO [osasospHhz 20 [ g L [ m [750 oc T [ senseant [ AIGNAUTO [03:23:42 Pheb 24,2023 Frequency
A #Avg Type: RMS TRACE[T 355 6 T #Avg Type: RMS TRACE[T 2345 6
e STELE02 000,?;20 "'*!ﬁolwm _>_| Trig: Free Run AvglHold: 100/100 i :} E NG “““,‘.120 Mr!,ﬁo: Wide == Trig: FreeRun AvglHold: 100/100 m }
IFGain:Low #Atten: 40 dB oerlP IFGain:Low #Atten: 40 dB oetlP
Auto Tune| Auto Tune|
Ref Offset9.91 dB. Ref Offset 9.91 dB
10 dBidiv__Ref 30.00 dBm 10 dBidiv___Ref 30.00 dBm
Log Log
20 CenterFreq| 20 o CenterFreq|
0 902.000000 MHz| 100 MHz
00 a0
e StartFreq| o StartFreq)|
a0 894.500000 MHz| oo 908.000000 MHz|
200 0 100 0
o I Stop Freq| ‘L . Stop Freq|
) 909.500000 MHz] ) 948.000000 MHz|
Center 902.000 MHz Span 15.00 MHz, CF Step)| Center 928.00 MHz Span 40.00 MHz, CF Step|
#Res BW 100 kHz #VBW 300 kHz 1.500000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts) 4.000000 MHz|
O Man I o I S FONCTION D TiC Man
909.440 MHz 15.564 dBm 1 914.40 MHz 15.838 dBm
902000MHz 42890 dBm 2 N t 94256 MHz 41156 dBm
901.325 MHz -40.953 dBm FreqOffset 3N f 928.00 MHz 43473 dBm FreqOffset
0 He| 4 0Hz]
5
6
7
8
9
10
1
s sTatus = status,

HOPPING LOW BANDEDGE

HOPPING HIGH BANDEDGE
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DATE: 2023-08-14

10. RADIATED TEST RESULTS

10.1.

LIMITS

FCC §15.205 and §15.209

LIMITS AND PROCEDURE

Frequency Range Field Strength Limit | Field Strength Limit
(MHz) (uV/m) at3 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

RSS-GEN, Section 8.9 and 8.10.

Frequency Range

Field Strength Limit

Field Strength Limit

(MHz) (uA/m) at 3 m (dBuA/m) at 3 m
0.009-0.490 6.37/F(kHz) @ 300 m -
0.490-1.705 63.7/F(kHz) @ 30 m -

1.705 - 30 0.08 @ 30m

Frequency Range

Field Strength Limit

Field Strength Limit

(MHz) (uV/m) at3 m (dBuV/m) at 3 m
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 measurement

below 1GHz; 1.5 m above the ground plane for measurement above 1GHz. The antenna to EUT
distance is 3 meters. The EUT is configured in accordance with ANSI C63.10. The EUT is set to
transmit in a continuous mode.

For measurements below 1 GHz the resolution bandwidth is set to 100 kHz for peak detection
measurements or 120 kHz for quasi-peak detection measurements in the 30-1000MHz range,
9kHz for peak and/or quasi-peak detection measurements in the 0.15-30MHz range and 200Hz
for peak and/or quasi-peak detection measurements in the 9 to 150kHz range. Peak detection is
used unless otherwise noted as quasi-peak or average (9-90kHz and 110-490kHz).
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For pre-scans above 1 GHz the resolution bandwidth is set to 1 MHz; the video bandwidth is set
to 3 MHz for peak measurements.

For final measurements above 1 GHz the resolution bandwidth is set to 1 MHz; the video
bandwidth is set to 3 MHz for peak measurements and as applicable for linear voltage
averaging measurements. For this project the linear averaging method is to use VBW = 1/Ton,
where Ton is the on time.

The spectrum from 30 MHz to 1000 MHz and 1 GHz to 10 GHz is investigated with the
transmitter set to the low, mid, and high channels in each applicable band. Below 30 MHz
emissions, the channel with the highest output power was tested.

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.

3D antenna use - For below 30MHz testing, investigation was done on three antenna
orientations (parallel, perpendicular, and ground-parallel).

Base on FCC 15.31 (f) (2): measurements may be performed at a distance closer than that
specified in the regulations; however, an attempt should be made to avoid making
measurements in the near field.

KDB 414788 Open Field Site (OFS) and Chamber Correlation Justification

OFS and chamber correlation testing had been performed and chamber measured test result is
the worst-case test result.
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10.2. LoRa - 125kHz

10.2.1. TRANSMITTER BELOW 1GHz
HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

9l:LH_ Morrisville 2023 Feb 15 20:15:085
Rodicated Emissions - 3 Meters
85 PPF}JECt Nu@ber‘ 14541586
Client: Oxit
Test Location: Chamber 4
Mode: 1Tx, LoRa, 982.3Mhz
75 Tested by: 28188/11993
65
55
‘s
~
= 45
3 OP K LT TE T TEBUY/
©
-
35
25
w 2 3
" il Ui g W
5
3B 1668 10868
Frequency (MHz)
Ronge (M) REU/VB0 Ref/Attn  Det/Avg Hode Sueep Pis  Foups/Made  Label ‘ Range CHD) ] Ref/Attn  Det/Avg Mode Sueep Pts foupa/fode Lobel
1:33-1008 128k(-683/1H 97/18  PEAK/LogPur-Uiden  Mnsec(Auto) 1ok HAXH Hor i zontol
Rev 9.5 18 Oct 2621

HORIZONTAL

QKUL Morrisville 2823 Feb 15 20:15:85
Rodiated Emissions - 3 Meters
85 Pr?Ject Nun"vber“ 14541986
Client: Oxit
Test Location: Chamber 4
Mode: 1Tx, LoRa, 902.3Mhz
75 Tested by: 28108/11993
65
55 =
‘e
~
3 45 OPR LR T TEBUU Y
@
Z
35 g
Q
25 " Lot ]
6 7
Q o}
15 5 el
Q
=
38 1608 1086
Frequency (MHz)
Ronge (Hfiz) I Ref/Atin  Det/fvg fode Suzep Pis foups/Made Lobel ‘ Ronge (PHZ) REW/VBLT Ref/ftin  Det/Avg Mode Sueep Pts fospa/fode Lobel
Rev 9.5 18 Oct 2621
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RADIATED EMISSIONS

Meter Corrected
Frequency X 90629 Gain/Loss . . QPk Limit Margin |Azimuth | Height .
Marker (MHz) R(::cli;\r;)g Det (dB/m) (dB) Filter (dB) (:;3:1;;:) (dBuV/m) (dB) | (Degs) | (cm) Polarity
1 *38.148 28 Pk 21.1 -31.7 1 17.5 40 -22.5 0-360 200 H
2 *123.314 | 27.74 | Pk 20.1 -30.5 4 17.74 43.52 -25.78 | 0-360 300 H
3 *261.733 | 29.1 Pk 18.2 -29.3 4 18.4 46.02 -27.62 | 0-360 200 H
5 *74.135 | 29.78 | Pk 14.4 -31 2 13.38 40 -26.62 | 0-360 200 Vv
6 *123.993 | 27.95 | Pk 20.1 -30.5 4 17.95 43.52 -25.57 | 0-360 100 Vv
7 *171.814 | 30.08 | Pk 17.8 -30 3 18.18 43.52 -25.34 | 0-360 100 Vv
4 870.311 30.57 | Pk 28 -25.8 1.1 33.87 - - 0-360 100 H
8 933.846 26.6 Pk 28.9 -24.9 1.2 31.8 - - 0-360 200 Vv
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
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MID CHANNEL RESULTS

QKUL Morrisville 2823 Feb 15 21:31:44
Radioted Emissions - 3 Meters
85 Pﬁ?Ject Nurrvber‘ 14541986
Client: Oxit
Test Location: Chomber 4
- Mode: 1Tx, LoRa, 988.6Mhz
7 Tested by: 281088/11993
65
55 =
‘s
~
> 45
3 QFRTETmi T lgBuvu/m
@
2
35
25
3
1
15 b
b iR b
b A
5
3B 1608 1066
Frequency (MHz)
Ronge (Hfiz) /U6 Ref/Atin  Det/fvg flode Suzep Pls  foups/Made Lobel Ronge (PHE) REW/VBH Ref/ftin  Det/Avg Hode Sueep Pts fospa/fode Lobel
1: 381088 128k(-683/1M 97/10  PERK/LogPur-Uiden  Mnsec(Auto) 1ok HAKH Horizontol
Rev 9.5 18 Oct 2@21
9KUL Morrisville 2823 Feb 15 21:31:44
Rodiated Emissions - 3 Meters
85 PPF)JECt Number‘ 14541986
Client: Oxit
Test Location: Chamber 4
Mode: 1Tx, LoRa, 988.6Mhz
75 Tested by: 28108/11993
65
55 =
‘e
~
3 45 PRt T BT f
©
Z
35 18
o
25 5 g
5 5
15 @ A
5
30 [z 1886
Frequency (MHz)
Ronge (Hfiz) R/ VE Ref/Atin  Det/fvg flode Suzep Pis #oups/Made Lobel Ronge (PHz) REW/VBlI Ref/ftin  Det/Avg Hode Sueep Pts fospa/tode Lobel
Rev 9.5 18 Oct 2821

VERTICAL
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RADIATED EMISSIONS

Meter Corrected
Frequency . 90629 Gain/Loss . . QPk Limit Margin |Azimuth | Height .
Marker (MHz) R(::cli;\r;)g Det (dB/m) (dB) Filter (dB) (:;3:1;;:) (dBuV/m) (dB) | (Degs) | (cm) Polarity
1 *38.148 | 28.14 | Pk 21.1 -31.7 1 17.64 40 -22.36 | 0-360 100 H
2 *73.65 28.24 | Pk 14.4 -31.1 2 11.74 40 -28.26 | 0-360 200 H
4 *271.53 | 28.17 | Pk 19.3 -29.2 4 18.67 46.02 -27.35 | 0-360 100 H
5 *960.715 | 37.66 | Pk 28.8 -24.6 1 42.86 53.97 -11.11 | 0-360 100 H
6 *37.954 | 27.56 | Pk 21.2 -31.8 1 17.06 40 -22.94 | 0-360 200 Vv
8 *128.358 | 32.38 | Pk 20 -30.6 A4 22.18 43.52 -21.34 | 0-360 100 Vv
9 *276.574 | 27.88 | Pk 19.4 -29.3 A4 18.38 46.02 -27.64 | 0-360 100 Vv
10 *960.715 | 27.64 | Pk 28.8 -24.6 1 32.84 53.97 -21.13 | 0-360 100 Vv
3 90.819 37.06 | Pk 14.2 -30.7 2 20.76 - - 0-360 200 H
7 96.445 38.25 | Pk 16.2 -30.8 2 23.85 - - 0-360 200 Vv
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
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HIGH CHANNEL RESULTS

gETEEt Facility: UL Morrisville 2023 Feb 15 22:04:46
Rodioted Emissions - 3 Meters
- Project Number: 14541886
8 Client: Oxit
Test Location: Chomber 4
= Mode: 1Tx, LoRa, 914.2Mhz
7 Tested by: 28188/11593
55
55
2 1
~
= 45 r e
3 [ Y N PN s iw LV P )
K
35
25
w P
A
15 o ‘Mn“I e . A
MW sl M,,V“W LT
5,
38 188 1888
Frequency (MHz)
Range CHHz) RENE Ref/Attn  Det/fvg Hode Sueep Ptz 43ups/Mode  Lokel Range (Hiz! REUABH Ref/ittn  Det/fvg Hode Sweep Pts  #iups/ock  Label
1:30-1880 12Ge(GeB) (N 7718 PEARLogPur-Uides  Ruto 18 MK Her i zamtal
Rev 9.5 18 Oct 2021
gl:Teat Facility: UL Morrisville 2823 Feb 15 22:04:46
Rodioted Emissions - 3 Meters
a5 Project Number: 14541506
Client: Oxit
Test Location: Chamber ¢
= Mode: 1Tx, LoRa, 914.2Mhz
7 Tested by: 28188/11393
&5
55
< F
-~
= 45 r
Dg WPk Grmit tosutrm | 1
T
= 18
35 0.
7
o
/-1 WS S SO NSO IS S S S O SO SO OO RO SURTIPY oI RV " __oull SR
=} 9
o 3 B o
5
38 188 16888
Frequency (MH=z)
Range (HHz) REWBL Ref/fitn  Det/fvg Hods Sueep Pis  #5ups/tode  Lohel Ronge (HHz) REUAUBU Ref/Attn  Det/Peg tode Sueep Pts  #Swps/Mode  Lobel
Rev 9.5 18 Oct 2821

VERTICAL
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RADIATED EMISSIONS

Meter Corrected
Frequency . 90629 Gain/Loss . . QPk Limit Margin |Azimuth | Height .

Marker (MHz) R(::cli;\r;)g Det (dB/m) (dB) Filter (dB) (:;3:1;;:) (dBuV/m) (dB) | (Degs) | (cm) Polarity

1 *38.148 | 28.69 | Pk 21.1 -31.7 1 18.19 40 -21.81 | 0-360 200 H

2 *126.806 | 28.02 | Pk 20 -30.6 A4 17.82 43.52 -25.7 0-360 100 H

3 *271.821| 27.03 | Pk 19.3 -29 4 17.73 46.02 -28.29 | 0-360 100 H

5 *971.676 | 39.99 | Pk 29 -24.2 1 45.79 53.97 -8.18 0-360 100 H

6 *37.76 28.2 Pk 21.4 -31.8 1 17.9 40 -22.1 0-360 200 Vv

8 *123.023 | 27.29 | Pk 20.1 -30.5 4 17.29 43.52 -26.23 | 0-360 200 Vv

9 *268.426 | 27.57 | Pk 19 -29.4 4 17.57 46.02 -28.45 | 0-360 100 Vv

7 93.244 43.57 | Pk 14.9 -30.8 2 27.87 - - 0-360 100 Vv

4 883.018 33.65 | Pk 28 -25.6 1.2 37.25 - - 0-360 100 H

10 914.931 31.95 | Pk 28.5 -25.2 1.2 36.45 - - 0-360 100 Vv

11 946.941 | 41.84 | Pk 29 -24.7 1.2 47.34 - - 0-360 100 H
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
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10.2.2. TRANSMITTER ABOVE 1 GHz

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

UL Morrisville 2023 Feb 17 09:04:35
Rodicated Emissions 3-Meters

= Project Number: 14541986

9 Client: Oxit

Test Location: Chamber 4

Mode: 1Tx, LoRa, 982.3Mhz

18

85 Tested by: 11993
Pk Limit (dBuU/m)

7!:

65
Avg Limit (dBuU/m)

dBul/m

55
T

1
4514,
M o pprimsmit

35

25

1 18
Frequency (GHz)
Rorge (GHz) REU/UGN  Ref/Attn Det/fvg fode  Sueep Pis  Foups/Made  Label ‘ Range (6D ] Ref/Atin  Det/Avg Fode Sweep Pts  foups/fode  Lobel
12118 HC-6B)/3 5972 PECK/Fur Arg(RNS)  Fnsec(Auto) 18k MAKH Harizontal
Rev 9.5 18 Oct 2621
1@KUL Morrisville 2823 Feb 17 09:04:35
Rodiated Emissions 3-Meters
95 PP?JEct Nun"vber“ 14541986
Client: Oxit
Test Location: Chamber 4
Mode: 1Tx, LoRa, 982 3Mhz
B85 Tested by: 11993
Pk Limit (dBuU/m)
75
65
N Avg Limit (dBul/m)
3 s
) o
o g 8
45 at 2
6
[}
G o) e L S
25
15
1 19
Frequency (GHz)
Rorge (62) REU/VED Ref/Attn  Det/Avg fode Suep Fis Fowps/Made  Label ‘ Fonge (6 B/ Ref/Atin  Det/fvg Mod Suezp Fts foups/fode  Lobel
Rev 9.5 18 Oct 2621
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RADIATED EMISSIONS

Marker Frequency R“::c:?r:g Det AT0067 |Gain/Loss| Filter C:;;Z?':‘egd Avg Limit |Margin| Pk Limit M::(gin Azimuth |Height Polarity
(GHz) (dBuV) (dB/m) (dB) (dB) dBuV/m (dBuv/m) | (dB) | (dBuV/m) (dB) (Degs) | (cm)
1 [*1.01733] 56.66 | Pk2 | 27.4 | -355 1.9 50.46 - - 74 2354 348 [ 170 | H
*101732]| 45.12 [viTV| 27.4 | -355 1.9 38.92 54 -15.08 - - 348 [ 170 | H
3 [*3.60917| 5453 | Pk2 | 33.1 | -343 6 53.93 - - 74 -20.07| 302 [ 107 | H
*3.60905| 51.46 |VITV| 33.1 | -343 6 50.86 54 3.14 - - 302 | 107 | H
4 |*as5118 | 4375 | Pk | 338 | -321 4 45.85 54 -8.15 74 -28.15| 0-360 | 100 | H
11 [*9.15061| 36.46 | PK2 | 362 | -26.6 5 46.56 - - 74 27.44| 165 | 373 | H
*9.15045| 23.96 |VITV| 362 | -26.6 5 34.06 54 -19.94 - - 165 | 373 | H
6 |*1.0828 | 4658 | Pk | 275 | -356 1.2 39.68 54 -14.32 74 3432 0-360 | 400 | V
8 | *3.6091 | 46.97 | Pk | 331 | -343 6 46.37 54 -7.63 74 -27.63| 0-360 | 400 | V
9 |*45118 | 4236 | Pk | 338 | -321 4 44.46 54 -9.54 74 -29.54| 0-360 | 400 | V
2 1.8046 | 56.33 | Pk | 304 | -363 4 50.83 - - - - | 0360200 | H
7 1.8046 | 54.88 | Pk | 304 | -363 4 49.38 - - - - | 0360 | 400 | Vv
5 72181 | 4503 | Pk | 357 | -289 6 52.43 - - - - | o360 ] 100 | H
10 7219 | 4521 | Pk | 357 | -289 6 52.61 - - - - | 0360|200 v
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
PK2 - Maximum Peak
V1TV - VB=1/Ton, Linear Voltage Average where: Ton is packet duration
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REPORT NO: R14541906-E1
FCC ID: 2AYW9-SENSE-APLUS

DATE: 2023-08-14

MID CHANNEL RESULTS

1@KUL Morrisville 20823 Feb 17 10:06:55
Rodiated Emissions 3-Meters
95 PP?JEC{ Nurrvber‘ 14541986
Client: Oxit
Test Location: Chomber 4
- Mode: 1Tx, LoRa, 988.6Mhz
8 Tested by: 11993
Pk Limit (dBuU/m)
75
65
N Avg Limit (dBul/m)
3 5
@ M 2 3
’ I ]
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T l o WWWWWWW
35 LT TR R (T, plad
Wl
25
15
1 19
Frequency (GHz)
Rorge (6ti2) REU/VEU Ref/Attn  Det/Avg fode Sueey Pls  Fowps/Made  Label Fonge (6 B/ Ref/Atin  Det/fvg Mods Suezp Fts foups/fode  Lobel
1151 HCBB)/3N 5972 PECK/Fur Arg(RNS)  Fnsec(uto) 18k MAKH Harizontal
Rev 9.5 18 Oct 2@21
1QKUL Morrisville 2823 Feb 17 18:06:55
Rodicated Emissions 3-Meters
a5 PP?JECt Number‘ 14541986
Client: Oxit
Test Locaotion: Chomber 4
Mode: 1Tx, LoRa, 988.6Mhz
B85 Tested by: 11933
Pk Limit C(dBuU/m)
75
65
£ Avg Limit (dBul/m)
> 55
S
g 6 5
o 7 Q 9
3
45/ A OSSOSO SOOOSSRIRINt USRI
o
35} Mg
25
15
1 18
Frequency (GHz)
Rorge (62) REU/VE0 Ref/Attn  Det/Avg fode Sueep Pis  Fowps/ade  Label Ronge (61 B/ Ref/Atin  Det/fvg Mock Sueep Pts fups/fode  Lobel
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REPORT NO: R14541906-E1 DATE: 2023-08-14
FCC ID: 2AYW9-SENSE-APLUS

RADIATED EMISSIONS

Meter Corrected PK
Frequency . AT0067 |Gain/Loss| Filter . Avg Limit |Margin| Pk Limit . |Azimuth|Height .
Marker| " Guz) ':::ﬂ'\'l‘)g Det | ag/m)| (dB) | (dB) :;33'/': (dBuV/m) | (dB) | (dBuv/m) “"(Z':)'" (Degs) | (cm) |FO1AMEY
1 *1 59.04 | PK2 | 27.8 | -354 2.6 54.04 - - 74 -19.96| 207 | 271 H
*1,00009 | 46.93 |viTv| 278 | -354 2.6 41.93 54 -12.07 - - 207 | 271 H
3 [*363425| 53 | PK2| 331 | -344 4 52.1 - - 74 219 | 144 | 103 H
*36342 | 50.52 |viTv| 33.1 | -344 4 49.62 54 -4.38 - - 144 | 103 H
4 [*7.26904] 4726 | P2 | 357 | -285 5 54.96 - - 74 -19.04| 116 | 104 H
*726902 | 44.34 |vitv| 357 | -285 5 52.04 54 -1.96 - - 116 | 104 H
5 |*10531| 4964 | Pk | 269 | -358 13 42.04 54 -11.96 74 31.96| 0-360 | 400 | Vv
7 | *36343 | 4568 | Pk | 33.1 | -344 4 4478 54 9.22 74 29.22| 0360 | 400 | Vv
8 [*7.26835] 4527 | Pk2 | 357 | -285 5 52.97 - - 74 21.03| 122 | 103 Vv
*726914| 41.86 |viTV| 357 | -285 5 49.56 54 -4.44 - - 122 | 103 Vv
*93889 | 36,52 | Pk | 365 | -264 7 47.32 54 -6.68 74 -26.68| 0-360 | 400 | Vv
2 1.8172 | 5597 | Pk | 306 | -36.3 4 50.67 - - - - | 0-360 | 100 H
6 1.8172 | 54.82 | Pk | 306 | -363 4 49.52 - - - - | 0360|400 | v
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
PK2 - Maximum Peak
V1TV - VB=1/Ton, Linear Voltage Average where: Ton is packet duration
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REPORT NO: R14541906-E1
FCC ID: 2AYW9-SENSE-APLUS

DATE: 2023-08-14

HIGH CHANNEL RESULTS

1@KUL Morrisville 2823 Feb 17 11:06:06
Rodiated Emissions 3-Meters
a5 Phéject Number“ 14541986
Client: Oxit
Test Location: Chamber 4
- Mode: 1Tx, LoRa, 914.9Mhz
8 Tested by: 11993
Pk Limit (dBuU/m)
75
65
£ Avg Limit (dBul/m)
3 55
@ ! 7
A 2 1
A5t { ; . il
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25
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Freguency (GHz)
Rorge (6i2) REU/VED Ref/Attn  Det/Avg fode Suep Pis  Fowps/fade  Label Reonge (6 B/ Ref/Atin  Det/fvg Mock Sweep Fts foups/fode  Lobel
1118 MBI/ 9972 PEAK/Pur Avg(RHS)  Jnsec(Outo) 1Bk HAXH Horizontal
Rev 9.5 18 Oct 2821
1QI:UL Morrisville 2023 Feb 17 11:086:86
Rodiated Emissions 3-Meters
= Project Number: 14541986
9 Client: Oxit
Test Locaotion: Chomber 4
Mode: 1Tx, LoRa, 914.8Mhz
85 Tested by: 11993
Pk Limit (dBuU/m)
75
65
N Avg Limit (dBul/m)
3> 55
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Frequency (GHz)
Rorge (62) RE/VE0 Ref/Attn  Det/Avg fode Sutep Pis  Fowps/ade  Label Renge (6D B/ Ref/Atin  Det/fvg Fock Sweep Pts foups/fode  Lobel
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REPORT NO: R14541906-E1 DATE: 2023-08-14
FCC ID: 2AYW9-SENSE-APLUS

RADIATED EMISSIONS

Marker Frequency) R“::c:?r:g Det AT0067 |Gain/Loss| Filter C:;;Z?':‘egd Avg Limit |Margin| Pk Limit M:r';in Azimuth|Height Polarity
(GHz) (dBuV) (dB/m)| (dB) (dB) dBuV/m (dBuv/m) | (dB) | (dBuV/m) (dB) (Degs) | (cm)
1 [*1.0187 | 62.14 | Pk2 | 27.4 | -355 19 | 55.94 - - 74 -18.06] 201 | 190 | H
*101738]| 47.32 [viTv| 274 | -355 19 | 41.12 54 -12.88 - - 201 [ 190 | H
3 |[*36595 | 4278 | Pk | 331 | -343 3 41.88 54 -12.12 74 -32.12] 0-360 | 100 | H
4 [*731876] 4492 | PK2 | 356 | -288 6 5232 - - 74 2168] 9 | 195 | H
*73192 | 39.04 [viTv| 356 | -2838 6 46.44 54 -7.56 - - 96 | 195 | H
6 |*3.65955| 46.18 | PK2 | 33.1 | -343 3 45.28 - - 74 2872] 98 [ 253 v
*3.65966| 39.86 |VITV| 33.1 | -343 3 38.96 54 -15.04 - - 98 | 253 | v
7 [*7.31908] 4096 | Pk2 | 356 | -288 6 48.36 - - 74 2564| 162 | 397 | Vv
*7.31922] 31.93 [viTv| 356 | -288 6 39.33 54 -14.67 - - 162 [ 397 | v
8 |*81136 | 3757 | Pk | 358 | -28.1 4 45.67 54 -8.33 74 -2833] 0-360 | 200 | Vv
2 1.8298 | 5357 | Pk | 308 | -36.2 4 48.57 - - - - o360 100| H
5 1.8298 | 51.04 | Pk | 308 | -36.2 4 46.04 - - - - 0360400 v
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
PK2 - Maximum Peak
V1TV - VB=1/Ton, Linear Voltage Average where: Ton is packet duration
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REPORT NO: R14541906-E1
FCC ID: 2AYW9-SENSE-APLUS

DATE: 2023-08-14

10.3.

10.3.1.
HARMONICS AND SPURIOUS EMISSIONS

LoRa - 500kHz

TRANSMITTER BELOW 1 GHz

LOW CHANNEL RESULTS

9l:LH_ Morrisville 2023 Feb 15 22:37:01
Rodicated Emissions - 3 Meters
85 PPF}JECt Nu@ber‘ 145419686
Client: Oxit
Test Location: Chomber 4
Mode: 1Tx, LoRa, 982.3Mhz
75 Tested by: 28188/11993
65
55 =
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3 QFRTETmiETIgBuU M
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N j MW PR gy
oyt " g
5
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Frequency (MHz)
Ronge (M) REU/VB0 Ref/Attn  Det/Avg Hode Sueep Pis  Foups/Made  Label ‘ Range CHD) ] Ref/Attn  Det/Avg Mode Sueep Pts foupa/fode Lobel
1:33-1008 128k(-683/1H 97/18  PEAK/LogPur-Uiden  Mnsec(Auto) 1ok HAXH Hor i zontol
Rev 9.5 18 Oct 2621
QKUL Morrisville 2823 Feb 15 22:37:81
Rodiated Emissions - 3 Meters
85 Pr?Ject Nun\'yber“ 14541986
Client: Oxit
Test Location: Chamber 4
- Mode: 1Tx, LoRa, 902.3Mhz
7 Tested by: 28188/11993
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Frequency (MHz)
Ronge (Hfiz) I Ref/Atin  Det/fvg fode Suzep Pis foups/Made Lobel ‘ Ronge (PHZ) REW/VBLT Ref/ftin  Det/Avg Mode Sueep Pts fospa/fode Lobel
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REPORT NO: R14541906-E1 DATE: 2023-08-14
FCC ID: 2AYW9-SENSE-APLUS

RADIATED EMISSIONS

Meter Corrected
Frequency . 90629 Gain/Loss . . QPk Limit Margin |Azimuth | Height .

Marker (MHz) R(::cli;\r;)g Det (dB/m) (dB) Filter (dB) (:;3:1;;:) (dBuV/m) (dB) | (Degs) | (cm) Polarity

1 *37.954 | 28.64 | Pk 21.2 -31.8 1 18.14 40 -21.86 | 0-360 100 H

2 *124.478 | 27.49 | Pk 20.1 -30.5 4 17.49 43.52 -26.03 | 0-360 200 H

3 *172.202 | 30.62 | Pk 17.8 -30 3 18.72 43.52 -24.8 0-360 100 H

5 *970.221 | 37.88 | Pk 29 -24.4 1 43.48 53.97 -10.49 | 0-360 100 H

6 *38.051 | 27.42 | Pk 21.2 -31.7 1 17.02 40 -22.98 | 0-360 100 Vv

8 *124.672 | 27.48 | Pk 20.1 -30.4 4 17.58 43.52 -25.94 | 0-360 200 Vv

9 *169.486 | 27.49 | Pk 18 -30.2 3 15.59 43.52 -27.93 | 0-360 100 Vv

10 *970.415 | 26.87 | Pk 29 -24.3 1 32.57 53.97 -21.4 0-360 100 Vv

7 76.948 47.8 Pk 14.3 -31.3 3 31.1 - - 0-360 100 Vv

4 870.893 34.04 | Pk 28 -25.9 1.1 37.24 - - 0-360 100 H
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
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REPORT NO: R14541906-E1
FCC ID: 2AYW9-SENSE-APLUS

DATE: 2023-08-14

MID CHANNEL RESULTS

QKUL Morrisvil le 2023 Feb 15 22:57:12
Radioted Emissions - 3 Meters
85 PP?Ject Nurrvber‘ 14541986
Client: Oxit
Test Location: Chomber 4
- Mode: 1Tx, LoRa, 988.6Mhz
7 Tested by: 281088/11993
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Frequency (MHz)
Ronge (Hfiz) /U6 Ref/Atin  Det/fvg flode Suzep Pls  foups/Made Lobel Ronge (PHE) REW/VBH Ref/ftin  Det/Avg Hode Sueep Pts fospa/fode Lobel
1: 381088 128k(-683/1M 97/10  PERK/LogPur-Uiden  Mnsec(Auto) 1ok HAKH Horizontol
Rev 9.5 18 Oct 2@21
9KUL Morrisvil le 2023 Feb 15 22:57:12
Rodiated Emissions - 3 Meters
a5 Pr?ject Number‘ 14541586
Client: Oxit
Test Locotian: Chomber 4
Mode: 1Tx, LoRa, 988.6Mhz
75 Tested by: 28108/11993
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Ronge (Hfiz) R/ VE Ref/Atin  Det/fvg flode Suzep Pis #oups/Made Lobel Ronge (PHz) REW/VBlI Ref/ftin  Det/Avg Hode Sueep Pts fospa/tode Lobel
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REPORT NO: R14541906-E1 DATE: 2023-08-14
FCC ID: 2AYW9-SENSE-APLUS

RADIATED EMISSIONS

Meter Corrected
Frequency . 90629 Gain/Loss |_. . QPk Limit Margin |Azimuth|Height .
Marker (MHz) R(::cli;\r;)g Det (dB/m) (dB) Filter (dB) (:;3:1;;:) (dBuV/m) (dB) | (Degs) | (cm) Polarity
1 *38.051 | 26.95 | Pk 21.2 -31.7 1 16.55 40 -23.45 | 0-360 100 H
2 *125.448 | 27.6 Pk 20.1 -30.4 4 17.7 43.52 -25.82 | 0-360 | 200 H
4 *272.306 | 26.84 | Pk 19.3 -29.3 4 17.24 46.02 -28.78 | 0-360 100 H
6 *961.103 | 39.62 | Pk 28.8 -24.7 1 44.72 53.97 -9.25 | 0-360 100 H
7 *38.148 | 27.13 | Pk 21.1 -31.7 1 16.63 40 -23.37 | 0-360 | 200 Vv
9 *133.693 | 29.13 | Pk 19.6 -30.5 A4 18.63 43.52 -24.89 | 0-360 | 200 Vv
10 *268.426 | 27.36 | Pk 19 -29.4 4 17.36 46.02 -28.66 | 0-360 | 200 Vv
11 *966.438 | 27.78 | Pk 28.8 -24.3 1 33.28 53.97 -20.69 | 0-360 100 Vv
8 66.181 40.53 | Pk 14.2 -31.2 2 23.73 - - 0-360 | 200 Vv
3 207.51 35.74 | Pk 16.6 -29.8 4 22.94 - - 0-360 | 300 H
5 876.81 31.84 | Pk 27.9 -25.7 1.2 35.24 - - 0-360 100 H
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
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REPORT NO: R14541906-E1
FCC ID: 2AYW9-SENSE-APLUS

DATE: 2023-08-14

HIGH CHANNEL RESULTS

QKUL Morrisville 20823 Feb 17 15:18:24
Radioted Emissions - 3 Meters
85 Pﬁ?Ject Nurrvber‘ 14541986
Client: Oxit
Test Location: Chomber 4
- Mode: 1Tx, LoRa, 914.2MHz
7 Tested by: 11993
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5
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Frequency (MHz)
Ronge (Hfiz) [ Ref/Atin  Det/fvg flode Suzep Pls  foups/Made Lobel Ronge (PHE) REW/VBH Ref/ftin  Det/Avg Hode Sueep Pts fospa/fode Lobel
1: 381088 128k(-683/1M 97/10  PERK/LogPur-Uiden  Mnsec(Auto) 1ok HAKH Horizontol
Rev 9.5 18 Oct 2@21
9KUL Morrisville 2823 Feb 17 15:18:24
Rodiated Emissions - 3 Meters
85 Ph?ject Number‘ 14541986
Client: Oxit
Test Location: Chamber 4
Mode: 1Tx, LoRa, 914.2MHz
75 Tested by: 11933
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Frequency (MHz)
Ronge (Hfiz) R/ VE Ref/Atin  Det/fvg flode Suzep Pis #oups/Made Lobel Ronge (PHz) REW/VBlI Ref/ftin  Det/Avg Hode Sueep Pts fospa/tode Lobel
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REPORT NO: R14541906-E1 DATE: 2023-08-14
FCC ID: 2AYW9-SENSE-APLUS

RADIATED EMISSIONS

Meter Corrected
Frequency X 90629 Gain/Loss | _, . QPk Limit Margin [Azimuth|Height .

Marker (MHz) R(::cli;\r;)g Det (dB/m) (dB) Filter (dB) (:;3:1;;:) (dBuV/m) (dB) | (Degs) | (cm) Polarity

1 *124.769 | 27.55 | Pk 20.1 -30.4 4 17.65 43.52 -25.87 | 0-360 | 300 H

2 *610.06 | 26.32 | Pk 24.7 -27.6 7 24.12 46.02 -21.9 | 0-360 | 300 H

5 *970.803 | 37.68 | Pk 29 -24.2 1 43.48 53.97 -10.49 | 0-360 100 H

6 *124.187 | 28.7 Pk 20.1 -30.5 4 18.7 43.52 -24.82 | 0-360 | 200 Vv

7 *611.321 | 25.1 Pk 24.7 -27.6 7 22.9 46.02 -23.12 | 0-360 100 Vv

9 *973.713 | 26.43 | Pk 29.1 -24.4 1 32.13 53.97 -21.84 | 0-360 100 Vv

3 882.436 3391 | Pk 28 -25.7 1.2 37.41 - - 0-360 100 H

4 946.068 41.27 | Pk 29 -24.7 1.2 46.77 - - 0-360 100 H

8 946.359 28.49 | Pk 29 -24.6 1.2 34.09 - - 0-360 100 \Y
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
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REPORT NO: R14541906-E1 DATE: 2023-08-14
FCC ID: 2AYW9-SENSE-APLUS

10.3.2. TRANSMITTER ABOVE 1 GHz

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

UL Morrisville 2023 Feb 17 12:08:4
Rodicated Emissions 3-Meters

o5 Project Number: 14541986
Client: Oxit

Test Location: Chamber 4

Mode: 1Tx, LoRa, BB3MHz

85 Tested by: 11993

18

Pk Limit (dBuU/m)

75

65

Avg Limit (dBuU/m)
55
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35
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25

1 18
Frequency (GHz)
Ronge (6Hz) REU/VBW Ref/Atin th/ﬁvg Hode: ~ Sueep Pts  #Swps/Made Label ‘Rungz (6GHz) REW/UBU Ref/Atin  Det/Avg Mode Sweep Pts  #Swps/Mode Lobel
1:1-18 1M(-6B)/3M 99/2 PEAK/Pur Rvglf 5) Jnsec(Auto) 18k MAXH Horizontal
Rev 9.5 18 Oct 2821
(gt Morrisville 2023 Feb 17  12:00:41
Rodiated Emissions 3-Meters
- Project Number: 14541986
9 Client: Oxit
Test Location: Chomber 4
Mode: 1Tx, LoRa, 9B3MHz
B85 Tested by: 11993
Pk Limit (dBLU/m)
75
65
N Avg Limit (dBul/m)
3 55
2 7 18 »
4!: E o )
b (=]
jn)
o5
5
1 e
Freguency (GHz)
Ronge (GHz) RBU/VBW Ref/fitin  Det/fvg Mode Sueep Pts  #Sups/Mode  Lobel ‘Runge (6Hz) RBW/UBL Ref/Attn  Det/Avg Mode Sueep Pts  #Sups/Mode Lobel
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REPORT NO: R14541906-E1 DATE: 2023-08-14
FCC ID: 2AYW9-SENSE-APLUS

RADIATED EMISSIONS

Marker Frequency) R“::c:?r:g Det AT0067 |Gain/Loss| Filter C:;;Z?':‘egd Avg Limit |Margin| Pk Limit M:r';i Azimuth|Height Polarity
(GHz) (dBuV) (dB/m) | (dB) (dB) dBuV/m (dBuv/m) | (dB) | (dBuV/m) (dB) (Degs) | (cm)
1 [*1.01554| 5849 | k2 | 27.4 | -355 2.1 | 52.49 - - 74 2151] 186 | 150 | H
*1.0159 | 44.82 |viTv| 274 | -355 21 | 38.82 54 -15.18 - - 186 | 150 | H
3 |[*36116 | 5417 | Pk2 | 331 | -343 2 53.17 - - 74 20.83] 123 [ 109 | H
*361202| 44.89 [viTV| 33.1 | -343 2 43.89 54 -10.11 - - 123 [ 109 | H

4 |*45163 | 4426 | Pk | 339 | -321 4 46.46 54 -7.54 74 -27.54] 0-360 | 100 | H
6 |*1.0054 | 4527 | Pk | 27.7 | -354 26 | 4017 54 -13.83 74 -33.83] 0-360 | 300 | Vv
8 |*36118 | 4567 | Pk | 331 | -343 2 4467 54 9.33 74 -29.33] 0-360 | 400 | Vv
9 |*45145 | 4062 | Pk | 338 | -321 5 42.82 54 -11.18 74 -31.18] 0-360 | 400 | Vv
11 [*9.4294 | 357 | Pk | 365 | -26.3 4 46.3 54 7.7 74 27.7] 0360 | 300 | Vv
7 1.8055 | 5421 | Pk | 305 | -36.3 4 48.81 - - - - | 0360 400 Vv
2 1.8064 | 56.19 | Pk | 305 | -36.3 4 50.79 - - - - o360 100| H
10 | 7.2226 | 4169 | Pk | 357 | -28.9 4 48.89 - - - - 0360200 v
5 7.2244 | 4437 | Pk | 357 | -289 4 51.57 - - - - 0360|100 H

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

Pk - Peak detector

PK2 - Maximum Peak

V1TV - VB=1/Ton, Linear Voltage Average where: Ton is packet duration
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REPORT NO: R14541906-E1
FCC ID: 2AYW9-SENSE-APLUS

DATE: 2023-08-14

MID CHANNEL RESULTS

1QKUL Morrisville 20823 Feb 17 12:53:54
Rodiated Emissions 3-Meters
= Project Number: 145415986
o Client: Oxit
Test Location: Chomber 4
- Mode: 1Tx, LoRa, 988.6MHz
8 Tested by: 11993
75 Pk Limit (dBuU/m)
65
N Avg Limit (dBul/m)
3 5
2 1 2 3 a
| i i T
1 ‘
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Wyl A
AL A b o !
35 AL s Y
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15
1 19
Frequency (GHz)
Rorge (6ti2) REU/VEU Ref/Attn  Det/Avg fode Sueey Pls  Fowps/Made  Label Fonge (6 B/ Ref/Atin  Det/fvg Mods Suezp Fts foups/fode  Lobel
1151 HCBB)/3N 5972 PECK/Fur Arg(RNS)  Fnsec(uto) 18k MAKH Harizontal
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1QKUL Morrisville 2823 Feb 17 12:53:54
Rodicated Emissions 3-Meters
- Project Number: 14541986
9 Client: Oxit
Test Locaotion: Chomber 4
Mode: 1Tx, LoRa, 988.6MHz
B85 Tested by: 11933
75 Pk Limit (dBuU/m)
65
£ Avg Limit (dBul/m)
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VERTICAL
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REPORT NO: R14541906-E1 DATE: 2023-08-14
FCC ID: 2AYW9-SENSE-APLUS

RADIATED EMISSIONS

Meter Corrected PK
Frequency . AT0067 |Gain/Loss| Filter . Avg Limit |Margin| Pk Limit . |Azimuth|Height .
Marker| " Ghz) ':::ﬂ'\'l‘)g Det | ag/m)| (dB) | (dB) :;33'/': (dBuV/m) | (dB) | (dBuv/m) “"(Z':)'" (Degs) | (cm) 7o'
1 [*1.02592] 60.04 | Pk2 | 272 | -355 1.8 53.54 - - 74 -20.46| 187 | 188 | H
*102237| 458 |viTv| 273 | -355 1.9 39.5 54 -14.5 - - 187 | 188 | H
3 [*3.63382| 527 | P2 | 331 | -344 2 516 - - 74 224 120 | 126 | H
*363438] 43.29 |VviTV| 331 | -344 2 42.19 54 -11.81 - - 120 | 126 | H
4 [*7.26925] 46.16 | PK2 | 357 | -285 4 53.76 - - 74 2024 115 | 103 | H
*7.26993] 30.28 [viTV| 357 | -285 4 37.88 54 -16.12 - - 115 | 103 | H
5 |[*1.0297 | 4748 | Pk | 272 | -355 1.7 | 40.88 54 -13.12 74 3312 0-360 | 400 | V
7 |*36334 4519 | Pk | 331 | -344 2 44.09 54 9.91 74 -29.91| 0-360 | 400 | V
8 [*7.26742] 4473 [ Pk2 | 357 | -285 4 5233 - - 74 2167 117 [ 119 | Vv
*7.2686 | 28.94 |viTv| 357 | -285 4 36.54 54 -17.46 - - 117 [ 119 | v
6 1.8163 | 55.11 | Pk | 306 | -36.3 4 49.81 - - - - | 0360 | 400 | Vv
2 1.8172 | 5532 | Pk | 306 | -36.3 4 50.02 - - - - | 0360|100 | H
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
PK2 - Maximum Peak
V1TV - VB=1/Ton, Linear Voltage Average where: Ton is packet duration
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REPORT NO: R14541906-E1
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DATE: 2023-08-14

HIGH CHANNEL RESULTS

1@KUL Morrisville 2023 Feb 17 13:56:36
Rodiated Emissions 3-Meters
- Project Number: 14541986
o Client: Oxit
Test Location: Chomber 4
- Mode: 1Tx, LoRa, 914.2MHz
8 Tested by: 11993
75 Pk Limit (dBuU/m)
65
£ Avg Limit (dBul/m)
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110 MBI/ 9972 PEAK/Pur Avg(RHS)  Jnsec(Outo) 1Bk HAXH Horizontal
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REPORT NO: R14541906-E1 DATE: 2023-08-14
FCC ID: 2AYW9-SENSE-APLUS

RADIATED EMISSIONS

Meter Corrected PK
Frequency . AT0067 |Gain/Loss| Filter . Avg Limit (Margin| Pk Limit . |Azimuth Height .
Marker " Ghz) ':::ﬂ'\'l‘)g Det | ag/m)| (dB) | (dB) :;33'/': (dBuV/m) | (dB) | (dBuV/m) “"(Z':)'" (Degs) | (cm) [P0
1 | *1.02054 | 62.14 | Pk2 | 273 | -355 19 | 55.84 - - 74 -18.16] 185 | 189 | H
*1,02123 | 47.32 [viTv| 273 | -355 19 | 41.02 54 -12.98 - - 185 | 189 | H
3 |*365608 | 51.87 | PK2 | 331 | -343 4 51.07 - - 74 2293 127 101 | H
*365681 | 4237 |VviTV| 33.1 | -34.3 4 41.57 54 -12.43 - - 127 [ 101 | H
4 | *73135 [ 3971 | Pk | 356 | -287 4 47.01 54 -6.99 74 -26.99] 0-360 | 100 | H
5 | *1.0333 [ 4657 | Pk | 271 | -355 1.6 | 39.77 54 -14.23 74 34.23] 0360 | 400 | Vv
7 | *36568 | 4359 | Pk | 331 | -343 4 42.79 54 -11.21 74 31.21] 0360 | 400 | Vv
8 |*7.31431 | 4483 | Pk2 | 356 | -287 4 52.13 - - 74 2187| 119 [104 | Vv
*731483 | 29 [viTv| 356 | -28.8 4 36.2 54 -17.8 - - 119 | 104 | Vv
2 1.828 | 5523 | Pk | 308 | -36.2 5 50.33 - - - - 0360|100 H
6 1.828 | 5405 | Pk | 308 | -36.2 5 49.15 - - - - | 0360|300 Vv
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
PK2 - Maximum Peak
V1TV - VB=1/Ton, Linear Voltage Average where: Ton is packet duration
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REPORT NO: R14541906-E1 DATE: 2023-08-14
FCC ID: 2AYW9-SENSE-APLUS

10.4. WORST CASE BELOW 30MHZ

Note for below 30 MHz scans: All measurements were made at a test distance of 3 m. The
measured data was extrapolated from the test distance (3m) to the specification distance (300
m from 9-490 kHz and 30 m from 490 kHz — 30 MHz) 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 (test distance / specification distance).

SPURIOUS EMISSIONS BELOW 30 MHz (WORST-CASE CONFIGURATION E-FIELD)

Ul Marrisville 2023 Feb 17 16:37:01
8
RF Emissions
Project Number: 14541986
58 Client: Oxit
Test Location: Chomber 4
L Mode: 1Tx, LoRa, 914.2MHz
46 Tested by 28188/11993
\\
34 i Sy O TaBau7m
i T~
n —
g 22
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3 My "y
2 =2 Ay
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) 5
%é}vﬁ% g,
26 iy kel io W0
QT WMM
-38
. BB B 1 9 38

Frequency (MHz)
Ronge (FHz) REW/UBl Ref/Atin  Det/Avg Mode

nge (HHz) B/ VL Ref/Attn  Det/Avg Mode Sueep Pts  #5ups/Made Lo
1:.889-.15 200C-6d8)/3k  187/18 PEAK/alt fvg T5nsec(fute) 2081 MAXH ]
2:.15-.49 Gk(-6B)/ 188k S7/1B PERK/ ol & fug nsectfuto) 2081 HAKH B
3.49-38 9k(-6cB)/188k  97/18 PERK/Volt fvg Tdnsec(Auto) 7001 MAXH [}

s #5ups/Mode Lobel

el
egrees 7:.003-.15 28B0(-60B)/3  1B7/18 PEAK/Uald Avg
egrees 8:.,15-,49 9k(-6aB)/108k 97/18 PERK/Vol fvg
9:.49-30 9k (-6dB)/108k 97/18 PEAK/Vol4 Avg

Rev 9.5 18 Oct 2@21

ANTENNA- THREE ORIENTATIONS

Below 30MHz Data

Marker Frequency R“::c:?r:g Det 135144 Gain/Loss | Dist. Corr. C:;;Z?':‘egd QP/AV Limit | PK Limit |Margin|Azimuth| Loop
(MHz) (dBuV) (dB/m) (dB) Factor (dB) dB(uVolts/meter) (dBuV/m) |(dBuV/m)| (dB) | (Degs) | Angle

5 .01028 42.5 Pk 19.2 0 -80 -18.3 47.37 67.37 -65.67 | 0-360 |90 degs
1 .01163 41.93 | Pk 18.6 0 -80 -19.47 46.3 66.3 -65.77 | 0-360 | 0 degs
9 .01163 44.26 | Pk 18.6 0 -80 -17.14 46.3 66.3 -63.44 | 0-360 Flat
6 15111 46.36 | Pk 12.2 1 -80 -21.34 24.02 44.02 -45.36 | 0-360 |90 degs
10 .15238 45.7 Pk 12.2 1 -80 -22 23.95 43.95 -45.95 | 0-360 Flat
2 .15323 46.15 | Pk 12.2 1 -80 -21.55 23.9 43.90 -45.45 | 0-360 | 0 degs
3 52794 34.47 | Pk 12.2 1 -40 6.77 33.15 - -26.38 | 0-360 | 0 degs
7 .53638 35 Pk 12.2 1 -40 7.3 33.01 - -25.71 | 0-360 |90 degs
11 .53638 34.97 | Pk 12.2 1 -40 7.27 33.01 - -25.74 | 0-360 Flat
8 17.91051 | 9.99 Pk 10.1 .8 -40 -19.11 29.54 - -48.65 | 0-360 |90 degs
4 18.77901 | 10.5 Pk 9.9 .8 -40 -18.8 29.54 - -48.34 | 0-360 | 0 degs
12 19.60534 | 9.99 Pk 9.8 9 -40 -19.31 29.54 - -48.85 | 0-360 Flat

Pk - Peak detector
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REPORT NO: R14541906-E1

FCC ID: 2AYW9-SENSE-APLUS

DATE: 2023-08-14

SPURIOUS EMISSIONS BELOW 30 MHz (WORST-CASE CONFIGURATION H-FIELD)

(gl Morrisville 2023 Feb 17 16:37:81
RF Emissions
Project Number: 14541986
7 Client: Oxit
Test Location: Chamber 4
L Made: 1Tx, LoRa, 914.2MHz
-5 Tested by: 28188/11993
P — G e TaBuEm
3
—
s =41 Ei
£ gy,
qf 53 WMWWM mn
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- v MMM
—E5)-L ) el k
5 D
e W B
77 i e
Wit
_gg
. 0081 1 [Z] 30
Frequency (MHz)
Ronge (MHz) RBU/UBW Ref/Attn  Det/fAvg Mode Sueep Pts  #Swps/Mode  Lobel Ronge (MHz) RBW/UBL Ref/Attn  Det/Avg Mode Sueep Pts  #Swps/Mode Label
1:.809-.15 200C-6dB)/3k  187/18 PERK/Ualt Avg Auta 2 MAXH. B Degrees
2:.15-.49 Ok(-hcB)/ 188k 97/18 PERK/Uo It Avg Auto 2081 MAXH ﬂDegrees 2B@(-6dB) /3 187/18 PEAK/Volt fvg Auto 2081 MAXH Flat
3:.49-38 G(-6dB)/ 108k 97/18 PERK/Volt fvg Auta TaE1 MAXH B Degrees O(-6dB)/108k  97/18 PEAK/Vol4 Avg futo 2081 MAXH Flat
9k(-6dB)/100k  97/10 PEAK/Vol 4 Avg fut 081 MAXH Flat
Rev 9.5 18 Oct 2821
Below 30MHz Data
Met C ted
Marker Frequency Re:d?nrg Det 135144 Gain/Loss | Dist. Corr. I:;:;neg QP/AV Limit| PKLimit |Margin |Azimuth| Loop
MH dB, dB Factor (dB dBuA, dBuA, dB Di Angl
(MHz) | o) (4B/m) | (dB) | Factor (dB) | o R | (dBUA/m) |(dBuA/m)| (dB) | (Degs) | Angle
5 .01028 42.5 Pk -32.3 0 -80 -69.8 -4.13 15.87 -65.67 | 0-360 |90 degs
1 .01163 41.93 | Pk -32.9 0 -80 -70.97 -5.2 14.8 -65.77 | 0-360 | O degs
9 .01163 44.26 | Pk -32.9 0 -80 -68.64 -5.2 14.8 -63.44 | 0-360 Flat
6 15111 46.36 | Pk -39.3 1 -80 -72.84 -27.48 -7.48 -45.36 | 0-360 |90 degs
10 .15238 45.7 Pk -39.3 1 -80 -73.5 -27.55 -7.55 -45.95 | 0-360 Flat
2 .15323 46.15 | Pk -39.3 1 -80 -73.05 -27.6 -7.6 -45.45 | 0-360 | Odegs
3 52794 34.47 | Pk -39.3 1 -40 -44.73 -18.35 - -26.38 | 0-360 | O degs
7 .53638 35 Pk -39.3 1 -40 -44.2 -18.49 - -25.71 | 0-360 |90 degs
11 .53638 34.97 | Pk -39.3 1 -40 -44.23 -18.49 - -25.74 | 0-360 Flat
8 17.91051 | 9.99 Pk -41.4 .8 -40 -70.61 -21.96 - -48.65 | 0-360 |90 degs
4 18.77901 | 10.5 Pk -41.6 .8 -40 -70.3 -21.96 - -48.34 | 0-360 | Odegs
12 19.60534 | 9.99 Pk -41.7 9 -40 -70.81 -21.96 - -48.85 | 0-360 Flat
Pk - Peak detector
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11. SETUP PHOTOS

Please refer to R14541906-EP1 for setup photos

END OF TEST REPORT
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