CERTIFICATION TEST REPORT

Report Number: R12665892-E1

Applicant : Symmons Industries, Inc.
31 Brooks Drive, Braintree, MA 02184, USA

Model : WW-05256
FCCID : 2ASQP-WW05256
IC : 24889-WW05256
EUT Description : Wireless Battery Power Temperature Sensor
Test Standard(s) : FCC 47 CFR PART 15 SUBPART C

ISED RSS-247 ISSUE 2
ISED RSS-GEN ISSUE 5

Date Of Issue:
2019-06-11

Prepared by:
UL LLC
12 Laboratory Dr.
Research Triangle Park, NC 27709 U.S.A.
TEL: (919) 549-1400

\\‘l'!'

NVLA %@

TESTING
NVLAP Lab code: 200246- O



REPORT NO: R12665892-E1 DATE: 2019-06-11
FCC ID: 2ASQP-WW05256 IC: 24889-WW05256

REPORT REVISION HISTORY

Issue
Ver. Date Revisions Revised By
1 2019-06-11 Initial Issue Brian T. Kiewra
2 2019-07-18 Updated Customer Name and Address Lariah ljames
Page 2 of 62
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: R12665892-E1 DATE: 2019-06-11
FCC ID: 2ASQP-WW05256 IC: 24889-WW05256

TABLE OF CONTENTS

REPORT REVISION HISTORY ...ttt iirritccss s e e s s e sms s s s e e s s s mmmss s s s s e e e s nmmnasssnsseensnnmnses 2
TABLE OF CONTENTS ...ttt rrrrecass s s s s s s e e mmm s s s s s e e e s s mmmassa s s s e e e e smmaasss s e e e e e nnmnnsssnnsns 3
1. ATTESTATION OF TEST RESULTS ...t e s s s ssmss s s s e e s s mmmn s s e e 5
2. TEST METHODOLOGY .....ciiiiiiiiiiiiiiiieessssss s e sr e rnmsssss s s s e s s s smmssssss s s e s s s nmnsssssssssresennnsssnnnnns 6
3. FACILITIES AND ACCREDITATION ..ottt irrremeses s s e s s srsmas s s e e s s s nmm s s s s s s e e s s nmmnns 6
4. CALIBRATION AND UNCERTAINTY ...iiicciiiiiiiirmmeecss s es s s rsmssss s s e e s e snmm s s s s e e s s mmmmnnsas 7
4.1. MEASURING INSTRUMENT CALIBRATION .....cccoommeeeeeeeeeeeeeeee et 7
4.2, SAMPLE CALCULATION ...ttt ettt e e e e e 7
4.3, MEASUREMENT UNCERTAINTY ..ottt eeeeetta e aa e 7
5. EQUIPMENT UNDER TEST ... oo iiiiiiiiiiiricecsn s e s r s rscsss s s s s e s s snms s s s s e e s s nmmmnn s n s s e e e s emmnnnn 8
5.1, EUT DESCRIPTION ...ttt ettt e e e e eata e e e e e aeeesaaaas 8
5.2.  MAXIMUM OQUTPUT POWER..........oeeeeeeeeeee ettt eeetaa e e e 8
5.3. DESCRIPTION OF AVAILABLE ANTENNAS ...ttt e 8
5.4, SOFTWARE AND FIRMWARE ..........ccooeeeeeeeeeeeeeeeeee ettt e e e aaeeeian, 8
5.5. WORST-CASE CONFIGURATION AND MODE ...........coueeeeeieeeeeieeeeeeeeeeae e 8
5.6. DESCRIPTION OF TEST SETUP. ...ttt ettt e 9
6. MEASUREMENT METHOD.. ...t rrcess s rr s s s s e e nm s s e s nmn s s e nmn s s s e nmnsnssennn 10
7. TEST AND MEASUREMENT EQUIPMENT ... errrecessss s s e e e s smmn s s e e e e enne 11
8. ANTENNA PORT TEST RESULTS. ... .o rr s s s s s e s s e nm s s e e e s e e m s 13
8.1, ON TIME AND DUTY CYCLE ... ettt a e 13
8.2, 99% BANDWIDTH ...ttt e e taa e 15
8.2.1.  125KHZ BANDWIDTH ... oot e e 15
8.2.2.  B500KHZ BANDWIDTH ... oot et e e e e r e e e eea e aees 16
8.3, B AB BANDWIDTH. ...ttt ettt e e ettt e e e ettt e e e e aaaaeaeeaaaas 17
8.3.1.  125KHZ BANDWIDTH ... oot e e et e e e eea e aees 17
8.3.2.  500KHZ BANDWIDTH ... oot e e e e e e e e e e e eanaeeaees 18
8.4, 20 AB BANDWIDTH. ...ttt ettt ettt ettt e et e e e et e e e e aeaeaeeaaaas 19
8.4.1.  A2BKHZ - FHSS ... e 19
8.5. HOPPING FREQUENCY SEPARATION ...ttt aeaa 20
8.5.1. 125kHz BANDWIDTH - FHSS .....oe e 20
8.6. NUMBER OF HOPPING CHANNELS..........ccooreeeeeeeeeeee ettt eeaa e 21
8.6.1. 125kHz BANDWIDTH - FHSS ....ooei e 21
8.7. AVERAGE TIME OF QCCUPANCY. ... oottt ettt 26
Page 3 of 62

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: R12665892-E1 DATE: 2019-06-11

FCC ID: 2ASQP-WW05256 IC: 24889-WW05256
8.7.1.  125kHz BANDWIDTH - FHSS ..o 26
8.8, QUTPUT POWER. ...ttt e ettt e e e e e e e eateaaeaaaaeeaas 27
8.8.1.  125kHzZ BANDWIDTH - DTS .o 27
8.8.2.  B00KHZ BANDWIDTH ... oottt e et e e e e et e e e e eaa e eeens 27
8.9. POWER SPECTRAL DENSITY oottt 28
8.9.1.  125kHz BANDWIDTH - DTS .o 29
8.9.2.  B00KHZ BANDWIDTH ... oottt e et e e e e et e e e eaa e aaees 30
8.10. CONDUCTED SPURIOUS EMISSIONS ...t 31
8.10.1. 125kHZ BANDWIDTH - DTS ..o 32
8.10.2. 125kHz BANDWIDTH - FHSS ... . 33
8.10.3. 500KHZ BANDWIDTH ...couiiiiiii ettt e e e e e e 34
9. RADIATED TEST RESULTS ... s s rrrre s s s e s s s s s s e e s e e smma s s s e e e e nmman s 35
9.1, TRANSMITTER BELOW 1 GHZ..oouuueeeeeeeeeeeeeee ettt 36
9.1.1.  125KHZ BANDWIDTH ... .o et e et e e e eaan e aees 36
9.1.2.  500KHZ BANDWIDTH ... .ottt et e et e e e eaa e eaees 42
9.2.  TRANSMITTER ABOVE TGHZ. ..ottt 48
9.2.1.  125KHZ BANDWIDTH ... oot e et e e e e e aees 48
9.2.2.  500KHZ BANDWIDTH ... oot e e e e e e e e e aees 54
9.3.  WORST CASE BELOW BOMHZ ...........cooeeeeeeeeeeeeeeeeeeee ettt 60
10. SETUP PHOTOS ...ttt s s s s e e s s s s s s e e e e e s s s s e e e e nmmn s e e e e e e s nmmnnsssnnsennnn 62
END OF TEST REPORT .....coiiiiciiiiiiiiiriccmeciss s s s e s s s s s s s e s e s s mma s s s s s e e e e nmmn s s s e e s e nnmnnnsssnnsennen 62
Page 4 of 62

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: R12665892-E1 DATE: 2019-06-11
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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: Symmons Industries, Inc.
31 Brooks Drive, Braintree, MA 02184, USA
EUT DESCRIPTION: Wireless Battery Power Temperature Sensor
MODEL: WW-05256
SERIAL NUMBER: Non-Serialized
DATE TESTED: 2019-04-02 to 2019-05-16
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Compliant
ISED RSS-247 Issue 2 Compliant
ISED RSS-GEN Issue 5 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. This report must not be used by the client to claim
product certification, approval, or endorsement by NVLAP, NIST, or any agency of the U.S. government.

Approved & Released Prepared By:
For UL LLC By:
/ -
/’/ /{%_,_ﬂ_.., &
s -

Jeffrey Moser Brian T. Kiewra

Operations Leader Project Engineer

UL — Consumer Technology Division UL — Consumer Technology Division
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REPORT NO: R12665892-E1 DATE: 2019-06-11
FCC ID: 2ASQP-WW05256 IC: 24889-WW05256

2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with FCC CFR 47 Part 2,
FCC CFR 47 Part 15, ANSI C63.10-2013, KDB 558074 D01 15.247 Meas Guidance v05r02,
RSS-GEN Issue 5, and RSS-247 Issue 2.

3. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 12 Laboratory
Drive, Research Triangle Park, North Carolina 27709, USA and 2800 Perimeter Park Dr., Suite
B, Morrisville, North Carolina 27560, USA. The following table identifies which facilities were
utilized for radiated emission measurements documented in this report. Specific facilities are
also identified in the test results sections.

12 Laboratory Dr. 2800 Perimeter Park Dr.

ISED Site Code: 2180C
[ ] chamber ARTP [ ] North Chamber

|:| Chamber C RTP |X| South Chamber

UL LLC (RTP) is accredited by NVLAP, Laboratory Code 200246-0
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REPORT NO: R12665892-E1 DATE: 2019-06-11
FCC ID: 2ASQP-WW05256 IC: 24889-WW05256

4. CALIBRATION AND UNCERTAINTY
4.1. MEASURING INSTRUMENT CALIBRATION

The measuring equipment utilized to perform the tests documented in this report has been
calibrated in accordance with the manufacturer's recommendations, and is traceable to
recognized national standards.

4.2. 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

4.3. 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 2.00%

RF output power, conducted 1.3 dB (PK), 0.45 dB (AV)
RF output power, radiated (SAC) 4.52 dB
Power Spectral Density, conducted 2.47 dB
Unwanted Emissions, conducted 2.50 dB

All emissions, radiated 4.88 dB
Temperature 2.26°C
Humidity 6.79%

DC Supply voltages 1.70%
Time 3.39%

Uncertainty figures are valid to a confidence level of 95%.
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FCC ID: 2ASQP-WW05256

DATE: 2019-06-11

IC: 24889-WW05256

5. EQUIPMENT UNDER TEST

5.1.EUT DESCRIPTION

The EUT is a battery operated wireless temperature sensor.

5.2. MAXIMUM OUTPUT POWER

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

Frequency Mode Output Power | Output Power
Range (dBm) (mW)
(MHZz)

902.3-914.9 125kHz 13.53 22.54
903.0-914.2 500kHz 13.53 22.54

5.3.DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes an planar F-antenna, with a maximum gain of -0.6 dBi.
5.4. SOFTWARE AND FIRMWARE

The EUT firmware installed during testing was v0.8.2

5.5.WORST-CASE CONFIGURATION AND MODE

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

Radiated emissions between 30MHz and 10GHz were performed with the EUT set to transmit at
the highest power and PSD on low, middle and high channels.

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 X orientation.

The EUT was tested as a hybrid system while operating with a 125kHz bandwidth, and was
tested as a DTS device while operating with a 500kHz bandwidth.
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REPORT NO: R12665892-E1
FCC ID: 2ASQP-WW05256

DATE: 2019-06-11
IC: 24889-WW05256

5.6.DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Support Equipment List

Description Manufacturer Model Serial Number FCCID
Leak Sensor Symmons WW-05300-KIT 031219012 N/A
/0 CABLES
/O Cable List
# of Cable
C;:Ie Port Identical Co_rlu_ne:tor Cable Type | Length Remarks
' Ports yp (m)
1 Mains 1 Soldered Mains <im DC Mains
2 10 1 4 pinbarrel | Sensor <3m Connected to leak
sensor

SETUP DIAGRAMS

Please refer to R12665892-EP1 for setup diagrams
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REPORT NO: R12665892-E1 DATE: 2019-06-11
FCC ID: 2ASQP-WW05256 IC: 24889-WW05256

6. MEASUREMENT METHOD

On Time and Duty Cycle: ANSI C63.10 Section 11.6

6 dB BW: ANSI C63.10 Subclause 11.8.1

Emissions BW (20dB): ANSI C63.10-2013 Section 6.9.2

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 11.9.2.3.2 (AVGPM-G)
PSD: ANSI C63.10 Subclause 11.10.5 (AVGPSD-2)

Out-of-Band Emissions in non-restricted band: ANSI C63.10-2013 Section 7.8.6, 7.8.8, 6.10.4,
11.11

Out-of-band emissions in restricted bands: ANSI C63.10-2013 Section 6.3-6.5, 6.10.5, 11.12.1

General Radiated Emissions: ANSI C63.10:2013 Sections 6.3 — 6.6
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REPORT NO: R12665892-E1
FCC ID: 2ASQP-WW05256

DATE: 2019-06-11
IC: 24889-WW05256

7. TEST AND MEASUREMENT EQUIPMENT

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

report:
Test Equipment Used - Radiated Disturbance Emissions Test Equipment (Morrisville - South
Chamber)
Eqml%ment Description Manufacturer Model Number Last Cal. Next Cal.
0.009-30MHz (Loop Ant.)
ATO0079 Active Loop Antenna ETS-Lindgren 6502 2019-01-24 | 2020-01-31
30-1000 MHz
AT0074 Hybrid Broadband Sunol Sciences JB3 2018-07-24 | 2019-07-24
Antenna Corp.
1-18 GHz
Double-Ridged
AT0069 Waveguide Horn ETS Lindgren 3117 2018-04-30 | 2019-04-30
Antenna, 1 to 18 GHz
AT0072 Double-Ridged
Waveguide Horn ETS Lindgren 3117 2019-04-22 | 2020-04-22
Antenna, 1 to 18 GHz
Gain-Loss Chains
S-SACO1 Gain-loss string: 00091 yvarious Various 2018-09-06 | 2019-09-06
Gain-loss string: 25- : .
S-SACO02 1000MHz Various Various 2018-05-20 | 2019-05-20
S-SACO3 Gain-loss string: 1- Various Various 2019-03-13 | 2020-03-13
18GHz
Receiver & Software
SA0025 Spectrum Analyzer Agilent N9030A 2019-02-28 | 2020-02-28
SOFTEMI EMI Software UL Version 9.5 NA NA
Additional Equipment used
902-928MHz notch . .
BRFO007 filter,2W, Frigh=1.5GHz Micro-Tronics BRC17691 2019-03-08 | 2020-03-08
s/n 181474409 Environmental Meter Fisher Scientific 15-077-963 2018-07-27 | 2020-07-27
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REPORT NO: R12665892-E1
FCC ID: 2ASQP-WW05256

DATE: 2019-06-11
IC: 24889-WW05256

Test Equipment Used - Wireless Conducted Measurement Equipment

Eqwﬁ)ment Description Manufacturer Model Number Last Cal. Next Cal.

T177 Agilent

(PRE0079253) Spectrum Analyzer Technologies E4446A 2019-04-22 | 2020-04-22
76022 DC Regulated Power [CircuitSpecialists. CSI3005X5 N/A N/A

Supply Com

72822 Agilent

(PRE0100902) Spectrum Analyzer Technologies E4446A 2018-11-19 | 2019-11-19

PWMO003 Keys|ght o .
(PRE0137346) RF Power Meter Technologies N1911A 2018-07-30 | 2019-07-30
Peak and Avg Power .

(PRE0137348) SensarégoHl\éle to Technologies E1921A 2018-07-30 | 2019-07-30
SN 181562858 Environmental Meter Fisher Scientific 14-650-118 2018-09-04 | 2020-09-04
76021 DC Regulated Power [CircuitSpecialists. CSI3005X5 N/A N/A

Supply Com
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DATE: 2019-06-11
IC: 24889-WW05256

REPORT NO: R12665892-E1
FCC ID: 2ASQP-WW05256

8. ANTENNA PORT TEST RESULTS

8.1.ON TIME AND DUTY CYCLE

LIMITS

None; for reporting purposes only.
PROCEDURE

ANSI C63.10 Section 11.6 Zero-Span Spectrum Analyzer Method.

Mode ON Time| Period |Duty Cycle Duty Duty Cycle 1/B
Correction
B X Cycle Factor Minimum VBW
(msec) | (msec) (linear) (%) (dB) (kHz)
902-928MHz Band
125kHz BW 207.5 262.5 0.790 79.05% 1.02 0.005
500kHz BW 53.7 105.0 0.511 51.11% 2.91 0.019
DUTY CYCLE PLOTS
% Agilent 09:22:23 Apr 36, 2019 L | Measure |
APvE. 7842419048882, MOR-CONZ a Mkrl 2875 ms
Ref 20 dBm Atten 28 dB B.67 de Meas Off
#Feak [ [ | & [ o &
Ll:lg 3R 1 a2
gt Channel P
dB/ annel Fower
Offst
16
db Occupied BW
LgFiy ACP
Center 908,600 MHz Span @ Hz . .
Res BH 300 kHz sUBH 308 kHz  Sweep 568 ms (1061 prsy || MUl c:cr)::z:
Marker Trace Type ¥ Axis Amplitude
1R 1 Time 219.5 me 13.56 dBm
1 1) Ti 2B87.5 B.H7 dB
3E 1) T::E 219.5 :2 13.56 oBm Power Stat
3a 1) Time 262.5 me -B.43 dB CCDF
More
1 of 2
I
DUTY CYCLE 125kHz
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REPORT NO: R12665892-E1 DATE: 2019-06-11

FCC ID: 2ASQP-WW05256 IC: 24889-WW05256
# Agilent 89:43:13 Apr 30, 2019 RL [ HMeasure |
a Mkr3 185 ms
Ref 200 dBm Atten 28 dBE -B.73 dB Meas Off
#Peak o) [ [ O b
Log 3R 1 L
10 '
ey, Channel Power
Offst
1@
dB Occupied BW
Ly ACP
Center 908,608 MHz Span B Hz . .
Res BH 620 kHz UBH 620 kHz Sweop 200 s (601 prs) || MUl clf;';::g
Marker Trace Type * Axiz Amplituda
1R 1 Time 5E.33 ms 12.45 dBm
1 1 Ti 53.67 B.2Z2 dB
p 1) Ting 2539 ne 12.45 dBn PowerCS‘E:t[?Ft
Ja C1n Time 185 ms -H.73 dBb
More
1of2
I I
DUTY CYCLE 500kHz

Note — The resolution bandwidth was set to be slightly greater than the 6 dB DTS Emissions
bandwidth (125kHz 6 dB BW is approx. 275 kHz and 500 kHz 6 dB BW is approx. 615 kHz)
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REPORT NO: R12665892-E1
FCC ID: 2ASQP-WW05256

DATE: 2019-06-11
IC: 24889-WW05256

8.2.99% BANDWIDTH
LIMITS
None; for reporting purposes only.
RESULTS

8.2.1. 125kHz BANDWIDTH

Channel Frequency 99% Bandwidth
(MHz) (MHz)
Low 902.3 0.1282801
Middle 908.6 0.1279552
High 914.9 0.1281448
#  Agilent 22:28:38 Apr 8§, 2019 L Measure ¢ Agilent 23:00:18 Apr 8, 2019 L Measure
| |
Ch Freq 962.3 MHz Trig Free Meas Off Ch Freq 998.6 MHz Trig Free Meas Off
Occupied Bandwidth Averages: 20 I Occupied Bandwidth Averages: 20 I
Channel Power| Channel Power
APvA.5(832719),40882, APYS.5(032719),48882,
Ref 38 dBm #Htten 30 dB Ref 36 dBm #Atten 30 dB
#Peak Occupied BH #Peak Occupied BH
Log & < Log & &
16 18
dB/ E < dB/ E i
Offst ACP Offst ACP
18 18
dB - — dB ! —
| | | | Multi Carrier i } Multi Carrier
Center 902,308 Mz Span 1 Mz Power| | |concer 9a5.600 MRz Span 1 MHz Power
#Res BH 3.9 kHz #UBH 12 kHz #Sweep 100 ms (1001 pts) #Res BH 3.9 kHz #YBH 12 kHz #Sweep 100 ms (1891 pts)
Power Stat Power Stat
Occupied Bandwidth Occ BH 7 Pur 9900 ¥ CCDF Occupied Bandwidth Occ BH % Pwr  99.00 7 CCDF
128.2601 kHz B -26.00 &6 127.9552 kHz x d5 2600 &8
Transmit Freq Error  5.871 kHz PO{S Transmit Freq Error  5.559 kHz 1M0frg
% B Bandwidth 154.326 kHz v % dB Banduidth 153.342 kHz v
| |
3% Agilent 23:17:14 Apr 8, 2818 L Measure
|
Ch Freq 914.9 MHz Trig Free Meas Off
Occupied Bandwidth Averages: 20 I
Channel Power
APvS.5(032719),40882,
Ref 38 dBm #Atten 30 dB
#Peak Occupied BH
Log & oy
18
dB/ E
Offst ACP
18
dB - . .
} ] Hulti Carrier
Center S14.343 Hiz Span 1 Mz Power
#Res BH 3.9 kHz #UBH 12 kHz #5ween 100 ms (1001 pts)
Power Stat
Occupied Bandwidth Oce BH % PAr  99.00 7 CCDF
128.1448 kHz X dB 26,00 df
Transmit Freq Error 6.183 kHz Pofrg
% dB Bandwidth 153.363 kHz o

HIGH CHANNEL
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8.2.2. 500kHz BANDWIDTH

HIGH CHANNEL
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Channel Frequency 99% Bandwidth
(MHz) (MHz)
Low 903.0 0.5180
Middle 908.6 0.5203
High 914.2 0.5149
i Agilent 08:21:00 Apr 9, 2919 L Measure i Agilent 80:37:23 Apr 9, 26019 L Measure
| ] |
Ch Freq 983 MHz Trig Free Meas Off Ch Freq  908.6 MHz Trig Free Meas Off
Occupied Bandwidth Auerages: 20 I Occupied Bandwidth Averages: 20 I
| Channel Power Channel Power
APv9.5(832719),40382, MOR-CONL APv9.5(832719),48852, MOR-CONL
Ref 38 dBm #Atten 30 dB Ref 36 dBm #ftten 30 dB
#Peak } Occupied BH|| [#Feak Decupied BH
Lag 7S .Y Log Py &
14 18
dB/ 54 al dB/ 5
Offst ACPI|  foifst ACP
1a 18
dB } — dB | —
‘ Multi Carrier| i Multi Carrier
Center 903,600 FHz Span 2 WAz Power|| |roner 505.600 MHz Span 2 WAz Power
#Res BH 20 kHz #UBH 62 kHz #Sweep 100 ms (1661 pts) #Res BH 26 kHz #UBH 62 kHz #Sweep 100 ms (10061 pts)
= = Power Stat = = Power Stat
Occupied Bandvwidth Occ BH % Pur  99.00 ¥ ccoF|| || Occupied Bandwidth Occ BH % Pwr  59.80 7 CCDF
517.9992 kHz *x B -26.00 4B 520.3182 kHz x A& 2500 &5
Transmit Freq Error  7.843 kHz 1M°{§ Transmit Freq Error  5.433 kHz 1Mofrg
% dB Bandwidth 637.544 kHz B % dB Bandwidth 643.377 kHz v
| |
3 Agilent ©6:45:23 Apr 9, 2619 L Measure
|
Ch Freq 914.2 MHz Trig Free Meas Off|
Occupied Bandwidth Averages: 20 I
Channel Power
APvS.5(832719),40882, MOR-CONL
Ref 3@ dBm #Atten 39 dB
#Peak Occupied BH
Log & &
18
dB/ >
Offst ACP
18
4B | ]
| | Multi Carrier
Center 914,200 HHz Span 2 HHz Power
#Res BH 20 kHz #UBH 62 kHz #Sweep 100 ms (1001 pts)
Power Stat
Occupied Bandwidth Occ BH % Pwr  99.00 ¥ CCDF
514.9176 kHz *dB -26.00 dB
Transmit Freq Error  4.463 kHz 1M°fr§
% dB Bandwidth 650.448 kHz °




REPORT NO: R12665892-E1
FCC ID: 2ASQP-WW05256

DATE: 2019-06-11

IC: 24889-WW05256

8.3.6 dB BANDWIDTH

LIMITS

FCC §15.247 (a) (2)
RSS-247 5.2 (a)

The minimum 6 dB bandwidth shall be at least 500 kHz.

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

8.3.1. 125kHz BANDWIDTH

Channel Frequency | 6 dB Bandwidth
(MHz) (MHz)
Low 902.3 0.267
Middle 908.6 0.264
High 914.9 0.276
#  Agilent 22:09:47 Apr §, 2019 L Measure ¢ Agilent 22:55:67 Apr 8, 2019 L Measure
APw9.5(832719),48882, a Mkrl 267 kHz] APv9.5(832719),48882, a Mkrl 264 kHz|
Ref 38 dBm #Htten 40 dB 8.196 dB Meas Off| Ref 36 dBm #ftten 40 dB 0908 dB Meas Off|
#Peak #Peak
Log Lag
L Channel Power| La Channel Power
dB/ 1R 4 dB/ 1R [
Offst & > Offst e 2
16 14
dB Occupied BH dB Occupied BH
ol o}
78 7.5
dBm dBm
WPiivg ACP “Ffive ACP
28 28
ML 52 Multi Carrier ML 52 Multi Carrier,
53 F Power| S3FS Power|
AR AA
£t Power Stat £ Power Stat
50k CCDF 50k CeDF
Swp Swp
Center 902,308 Mz Span 3 Mz 1”‘0’{3 Center 995,600 Miz Snan 3 Wiz 1"‘;{2
#Res BH 100 kHz +JBH 308 kHz Sweep 1 oms (1601 pts) #Res BH 106 kHz #VBH 300 kHz Sweep 1 ms (1001 pts)
| |

LOW CHANNEL MID CHANNEL
3% Agilent 23:118:16 Apr 8, 2813 L Measure
APvS.5(032719),40882, a Ml 276 kHz|
Ref 3@ dBm #Atten 40 dB -0.192 dB Meas Off|
#Peak
Log
10 Channel P
-y o annel Power,
Offst & @

18
dB Occupied BW
Dl
2
il
Pl ACP
28
ML 52 Multi Carrier
53 F Power
AA
f;%k Power Stat
CCDF
Swp
Conter 914.900 iz Span 3 iz fore
#Res BH 108 kHz #YBH 300 kHz Sweep 1 ms (1001 pts)
|

HIGH CHANNEL
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8.3.2. 500kHz BANDWIDTH
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Channel Frequency | 6 dB Bandwidth | Minimum Limit
(MHz) (MHz) (MHz)
Low 903.0 0.600 0.5
Middle 908.6 0.612 0.5
High 914.2 0.612 0.5
# Agilent 23:31:45 Apr 8, 2019 L Measure i Agilent 23:35:41 Apr 8, 2619 L Measure
APwA.5(832719),40882, MOR-CONL a Mkrl 66@ kHz] APw9.5(832719),48882, MOR-CONL a Mkrl 612 kHz|
Ref 38 dBm #Htten 40 dB 0.170 dB Meas Off Ref 36 dBm #Atten 40 dB -0.895 dB Meas Off
#Peak #Peak
Log Log
1o Channel P 10 Channel P
ey » annel Power Y e X annel Power,
Offst 3 ffst [
18 18
dB Occupied BW dB Occupied BH
Dl 1]
s ;
m 1
WPiivg ACP “PFiv ACP
28 28
ML 52 Multi Carrier| ML 52 Multi Carrier
53 F Power| S3FS Power|
AR AA
£ £fx
Power Stat Power Stat
50k 50k
S CODF| | |5 CCDF|
Conter 903.000 Mz Span 3 Mz 1”‘0’{3 Center 905,600 MHz Span 3 Mz 1"‘;{2
#Res BH 100 kHz #UBH 306 kHz Sweep 1 ms (1001 pts) #Res BH 108 kHz #UBH 300 kHz Sweep 1 ms (1001 pts)
|
LOW CHANNEL MID CHANNEL
3% Agilent 23:38:23 Apr 8, 2018 L Measure
APvS.5(832719),40882, MOR-CONL a Ml 612 kHz|
Ref 30 dBm sAtten 40 dB -0.272 dB Meas Off
#Peak
Log
1o Channel P
-y . ] annel Power,
Offst 4 &
10
dB Occupied BH
ul
4
il
“PRug ACP
20
ML 52 Multi Carrier
$3 F Power|
AA
f;;gk Power Stat
Sop CCOF
Center 914.200 Mz Span 3 Mz 1”‘0’{3
#Res BH 106 kHz #UBH 308 kHz Sweep 1 ms (1881 pts)
|
HIGH CHANNEL
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IC: 24889-WW05256

8.4.20 dB 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 20 dB bandwidth. The VBW is set to =2 RBW. The sweep time is coupled.

8.4.1. 125kHz - FHSS

HIGH CHANNEL
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Channel Frequency 20dB Bandwidth
(MHz) (MHz)
Low 902.3 141.5
Mid 908.6 142.0
High 914.9 141.5
¥ Agilent B6:57:25 May 13, 2819 L Measure % Agilent 07:00:18 May 13, 2019 L Measure
APv9.3(050319),48882, MOR-CONZ a Mkrl 141.5 kHz| APw9.8(858919),40832, MOR-CON2 a Mkrl 142.8 kHz|
Ref 26 dBm #Atten 39 dB 0.298 dB Meas Off| Ref 2@ dBm #Atten 38 dB -1.115 dB Meas Off|
#Peak #Peak |
Log Log |
Lo Channel Power| 10 Channel Power
dB/ dB/
L 1
Dffst i L offst L L
dB Occupied BW dB Occupied BH
ol ul}
-6.8 -6.1
dBm dBm
WPhivs ACP “PRug ACP
189 168
ML 52 Multi Carrier| ML 52 Multi Carrier|
53PSl Power| 33 Fshon Power
AR AA
£ct Power Stat £ty Power Stat
50k CCDF 550k CeDF
Swp Swp
Center 992,300 § FHz Snan 560 kHz 1”‘0’{3 Center 303,660 0 MHz Span 500 kHz 1"‘0’{2
#Res BH 3.9 kHz #UBH 12 kHz Sweep 31.4 ms (1061 pts) #Res BH 3.9 kHz #YBH 12 kHz Sweep 31.4 ms (1001 prs)
| |
3 Agilent 07:02:42 May 13, 2019 L Measure
APw9.8(850919),48852, MOR-CON2 a Mkrl 141.5 kHz|
Ref 28 dBm #Atten 30 dB -8.427 dB Meas Off|
#Peak |
Log |
1 Channel P
B/ annel Power
st T I
dB Occupied BH
]
-6.3
dBm
ACP
#PAug
166
ML 52 Multi Carrier,
$3 F Power,
AR
f;%k Power Stat
s CCDF|
Center 914,900 & FHz Snan 560 kHz 1"‘0’{2
#Res BH 3.9 kHz #UBH 12 kHz Sweep 31.4 ms (1001 prs)
|




REPORT NO: R12665892-E1 DATE: 2019-06-11
FCC ID: 2ASQP-WW05256 IC: 24889-WW05256

8.5.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 hoping channel, whichever is greater.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to approximately
30% of the channel spacing and the VBW is set to VBW >= RBW. The sweep time is coupled.

RESULTS

8.5.1. 125kHz BANDWIDTH - FHSS

- Agilent 14:38:52 May 9, 2019 L | Measure |
APwa./iB42419,40382, MOR-COMZ a Mkrl 284 kHz
Ret 36 dBm #Atten 48 dB —-B.86 dB Meas Off
#Peak
Log
igf, Py & Channel Power
Offst
1@
dB Occupied BW
WPRva ACP
M1 Sz Multi Carrier
53 FC Power
AR

f;é:ék Power Stat
S CCDF
Center 998.600 MHz Span 1 MH= 1”‘0’{‘3
#Res BH 18 kH=z #YBH 38 kH=z Sweep 9.6 ms (1WAL pts)

|

HOPPING FREQUENCY SEPARATION PLOT
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REPORT NO: R12665892-E1 DATE: 2019-06-11
FCC ID: 2ASQP-WW05256 IC: 24889-WW05256

8.6.NUMBER OF HOPPING CHANNELS

LIMITS

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

RESULTS

Normal Mode: 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.

8.6.1. 125kHz BANDWIDTH - FHSS

¥ Agilent 14:26:20 May 9, 2019 L [ Measure |

APy9.7(0424195,40582, MOR-CON2

Ref 38 dBm Atten 30 4B ‘ Meas Off
#Peak

Log

18

4B/ Channel Power
18

dB ‘ Occupied BH
-6.6
dBm

LgAy

ML 52 Multi Carrier
%3 FC Power
AA

£

F%u)n Power Stat
CCDF

Svp

Center 910,00 MHz Span 26 Mz ‘ 1”‘0’{ S

#Res BW 19 kHz #UBH 3@ kHz  Sweep G675.8 ms (1001 pts)

I |
20MHz SPAN

ACP
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DATE

: 2019-06-11
IC: 24889-WW05256

i Agilent 14:48:46 May 13, 2919 L | Measure |

Ref 30 dBm #Atten 48 dB Meas Off

Peak

Log

10 Channel Power

dB/

Offst

18

dB Occupied BH
Ll i, . HCP

LgAw

ML 52 Multi Carrier

83 FC_._._ 1, I Power

AR

£t Power Stat

f>50k CCDF

Swp

Start 992,000 MHz Stop 904,000 Mz ‘ 1”'3{ S

#Res BH 18 kHz #UBH 30 kHz  Sweep 19.13 ms (1981 pts)

I |

SUBBAND 1

% Agilent 14:58:31 May 13, 2619

L | Measure |

APv3.8(A58919),40832, MOR-CONZ
Ref 30 oBm #Atten 40 dB Meas Off
Peak
Log
19 Channel Power
dB/
Offst
1@
dB Occupied BH

. i ACP
LagAw
ML 52 Multi Carrier
53 FCLE i | 11| My - Power

AR
£ T Power Stat
f>50k CCOF
Swp
Start 993.008 MHz Stop 996.060 Mz ‘ 1”‘0’{ S
#Res BH 18 kHz #UBH 30 kHz  Sweep 28.73 ms (1881 pts)
I |
SUBBAND 2
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DATE
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IC: 24889-WW05256

4 Agilent 14:51:39 May 13, 2619

L | Measure |

APw9. 8005091 9),488582, MOR-CONZ

Ref 30 dBm #Atten 48 dB Meas Off

Peak

Log

10 Channel Power

dB/

Offst

18

dB Occupied BW
— ACP

LgAw

ML 52 Multi Carrier

83 FC - Power

AR

S Power Stat

f>50k CCDF

Swp

Start 985,000 § Mz Stap 967,200 0 Mz ‘ 1”'3{ S

#Res BH 18 kHz #UBH 30 kHz  Sweep 21.87 ms (1981 pts)

I |

SUBBAND 3

% Agilent 14:52:57 May 13, 2619

L | Measure |

APv3.8(A58919),40832, MOR-CONZ
Ref 30 oBm #Atten 40 dB Meas Off
Peak
Log
19 Channel Power
dB/
Offst
1@
dB Occupied BH

i ACP
LagAw
ML 52 Multi Carrier
53 PO Power

AR
£t Power Stat
f>50k CCOF
Swp
Start 996.908 0 MHz Stop 995.700 @ Mz ‘ 1”‘0’{ S
#Res BH 18 kHz #UBH 30 kHz  Sweep 17.27 ms (1881 pts)
I |
SUBBAND 4
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DATE: 2019-06-11
IC: 24889-WW05256

4 Agilent 14:53:54 May 13, 2619

[ Measure |

APv9.5(050919),40882, MOR-CONZ2

Ref 30 dBm #Atten 48 dB ‘ Meas Off

Peak

Log

18

Y Channel Power

Offst

18

dB ‘ Occupied BH

ey ACP

ML 52 Multi Carrier

83 FC Power

AR

g?@k Power Stat
CCDF

Swp

Start 998.580 @ MHz

#Res BH 16 kHz

#VBH 36 kHz

Stop 918.308 8 MHz

Sweep 17.27 ms (1081 pts)

More
1of 2

SUBBAND 5

% Agilent 14:54:56 May 13, 2619

[ Measure |

APv3.8(A58919),40832, MOR-CONZ
Ref 30 oBm #Atten 40 dB Meas Off
Peak
Log
19 Channel Power
dB/
Offst
1@
dB Occupied BH

| ACP
LagAw
ML 52 Multi Carrier
53 PO - Power

AR
£t Power Stat
f>50k CCOF
Swp
Start 910008 MHz Stop 912.000 Mz ‘ 1”‘0’{ S
#Res BH 18 kHz #UBH 30 kHz  Sweep 19.13 ms (1881 pts)
I |
SUBBAND 6
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4 Agilent 14:56:07 May 13, 2019

[ Measure |

APv9.5(050919),40882, MOR-CONZ2

Ref 30 dBm #Atten 48 dB ‘ Meas Off

Peak

Log

18

Y Channel Power

Offst

18

dB ‘ Occupied BH

ey ACP

ML 52 Multi Carrier

83 FC Power

AR

g?@k Power Stat
CCDF

Swp

Start 911.688 MHz

#Res BH 16 kHz

#VBH 36 kHz

Stop 913.600 MHz

Sweep 19.13 ms (1081 pts)

More
1of 2

SUBBAND 7

% Agilent 14:57:49 May 13, 2619

[ Measure |

APv3.8(A58919),40832, MOR-CONZ

Ref 30 oBm #Atten 40 dB Meas Off

Peak

Log

19 Channel Power

dB/

Offst

1@

dB Occupied BH
ACP

LagAw

ML 52 Multi Carrier

S3 FC Power

AR

£t Power Stat

f>50k CCOF

Swp

Start 913.208 MHz Stop 915.260 Mz ‘ 1”‘0’{ g

#Res BH 18 kHz #UBH 30 kHz  Sweep 19.13 ms (1881 pts)

I |

SUBBAND 8
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REPORT NO: R12665892-E1 DATE: 2019-06-11
FCC ID: 2ASQP-WW05256 IC: 24889-WW05256

8.7.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 — The device will only operate on 1 sub-band or 8 channels at a time after the joining
procedure.

8.7.1. 125kHz BANDWIDTH - FHSS

Number or

Pulse . | Average Time o .
. Pulses in Limit Margin
Width of Occupancy
3.2 (sec) (sec)
(msec) (sec)
seconds
207.2 1 0.2072 04 -0.1928
% Agilent 12:12:58 May 16, 2819 L Measure 3% Agilent 14:03:50 May 16, 2019 L Measure
APv9.8(050919),40882, MOR-CONZ a Mkrl  207.2 me APv9.3(050919),40882, HOR-CONZ
Ref 38 dBm #Atten 40 dB 9.85 dB Meas Off| Ref 38 dBm #fAtten 48 dB Meas Off
#Peak #Peak
Log Log
52/ Channel Power| ig/ Channel Power
Offst
Y 5 18
[ Occupied BW dB Occupied BW
gé'l .....
1
#PAvg ACP #PAva ACP
HL 52 Multi Carrier, HL 52 Multi Carrier
83 U3 Power| B Power
AR AA
géiﬂk Powercsctslg f;%k Powerc%tDaFt
Center 905,600 Mz Span @ iz 1"‘0’{3 Center 905600 Mz Span 8 Az 1”‘;{2
Res BH 280 kHz #UBH 620 kHz Sweep 250 ms (1801 pts) Res B 200 kHz #YBH 620 kHz Sweep 3.2 5 (1001 pts)
| |
PULSE WIDTH NUMBER OF PULSES IN 3.2 SECOND
OBSERVATION PERIOD
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DATE: 2019-06-11
IC: 24889-WW05256

REPORT NO: R12665892-E1
FCC ID: 2ASQP-WW05256

8.8.0UTPUT POWER

LIMITS

FCC §15.247 (b) (2)
RSS-247 5.4 (d)

TEST PROCEDURE
The transmitter output is connected to a power meter.

The cable assembly insertion loss of 10 dB was entered as an offset in the power meter to allow
gated average reading of power.

RESULTS

8.8.1. 125kHz BANDWIDTH

Tested By: 40882
Date: 2019-05-02
Channel Frequency AVG Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 902.3 13.53 30 -16.47
Middle 908.6 13.40 30 -16.60
High 914.9 13.26 30 -16.74
8.8.2. 500kHz BANDWIDTH
Tested By: 40882
Date: 2019-05-02
Channel Frequency AVG Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 903.0 13.53 30 -16.47
Middle 908.6 13.40 30 -16.60
High 914.2 13.29 30 -16.71
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REPORT NO: R12665892-E1 DATE: 2019-06-11
FCC ID: 2ASQP-WW05256 IC: 24889-WW05256

8.9.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.
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REPORT NO: R12665892-E1 DATE: 2019-06-11
FCC ID: 2ASQP-WW05256 IC: 24889-WW05256

8.9.1. 125kHz BANDWIDTH - DTS

[Duty Cycle Correction | 102 |
Channel | Frequency PSD Corr'd PSD Limit Margin
(MHz) (dBm/3kHz) | (dBm/3kHz)| (dBm/3kHz) (dB)
Low 902.3 2.038 3.058 8 -4.94
Middle 908.6 0.376 1.396 8 -6.60
High 914.9 0.778 1.798 8 -6.20
% Agilent 89:16:22 Apr 38, 2019 L Measure 3 Agilent 89:14:35 Apr 30, 2019 L Measure
APw9.7(842419),48882, MOR-CONZ Mkrl 992387 6 MHz APva.7(842419),40352, MOR-CONZ Mkrl 998.654 5 MHz
Ref 38 dBm Atten 38 dB 2.838 dBm Meas Off Ref 30 dBm Atten 38 dB 8.376 dBm Meas Off
#flvg #Avg
Log Log
14 19
4B/ Channel Power| 1B/ Channel Power
0ffst T Offst
10 o i 3
dB Occupied BH s Occupied BH
o} Dl
- :
1 m
4RV ACP \PAv ACP
109 108 A
HL 52 Hulti Carrier, WL S2 Multi Carrier
93 FS Power 53 FS Power
AA AR
f;%k Power Stat f;%k Power Stat
J cCof| | fonp CCDF|
Center 902,300 8 Hz Span 260 kHz 1”‘0’{3 Conter 395.600 0 MHz Span 260 kHz 1"‘0’{‘3
#Res BH 3 kHz #UBW 9.1 kHz  Sweep 67.13 ms (1661 pts) #Res BH 3 kHz #WBHW 9.1 kHz  Sweep 67.13 ms (1661 pts)
| |
LOW CHANNEL MID CHANNEL
% Agilent 89:15:31 Apr 38, 2019 L Measure
APv9.7(042419),408382, MOR-CONZ Mkrl 914.877 8 MHz
Ref 38 dBm Atten 30 dB 0.778 dBm Meas Off
#Avg
Log
14
1B/ Channel Power
DFfst n
14
48 Occupied BH
]
:
I
\PFvo ACP
180
WL 52 Multi Carrier
53 FS My Power,
AR
?gé;k Power Stat
J CCDF|
Center 914,900 @ Mz Span 200 kiz 1”‘;{3
#Res BH 3 kHz #BH 9.1 kHz  Sweep 67.13 ms (1081 pts)
|
HIGH CHANNEL
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REPORT NO: R12665892-E1 DATE: 2019-06-11
FCC ID: 2ASQP-WW05256 IC: 24889-WW05256

8.9.2. 500kHz BANDWIDTH

[Duty Cycle Correction | 291 |
Channel | Frequency PSD Corr'd PSD Limit Margin
(MHz) (dBm/3kHz) | (dBm/3kHz) | (dBm/3kHz) (dB)
Low 903.0 -4.415 -1.505 8 -9.51
Middle 908.6 -6.240 -3.330 8 -11.33
High 914.2 -4.596 -1.686 8 -9.69
H# Agilent 09:87:43 Apr 30, 2819 L Measure % Agilent 69:09:12 Apr 38, 2019 L Measure
APY9.7(042419),40882, MOR-CONZ Mirl 9938084 8 MHz APyv9.7(042419),40882, MOR-CONZ Mkrl 998.684 § MHz
Ref 38 dBm Atten 30 dB -4.415 dBm Meas Off Ref 30 dBm Atten 38 dB -6.240 dBm Meas Off
#flvg #Avg
Log Log
14 i
4B/ Channel Power| 1B/ Channel Power
0ffst Offst
i | i
4B Occupied BH ks z Occupied BH
DI f DI P
. :
1 m
4Phvg ACP \PFva ACP
180 108
HL 52 Multi Carrier, WL s2 Multi Carrier
53 FS Power, 3 F9 Power,
AA AR
géék i Power Stat g%k i Power Stat
it ceor| | [sm CCOF
Center 93,800 @ MHz Span 300 KHz horel | [coner gaz.60m a iz Span 800 KAz Jtore
#Res BH 3 kHz #UBH 9.1 kHz  Sweep 268.5 ms (1801 pts) #Res BH 3 kHz #WBH 9.1 kHz  Sweep 268.5 ms (1001 pts)
| |
LOW CHANNEL MID CHANNEL
% Agilent 09:10:56 Apr 38, 2019 L Measure
APv9.7(042419),48582, MOR-CON2 Mirl 914.205 7 MHz
Ref 36 dBm Atten 30 dB —4.596 dBm Meas Off
#Avg
Log
18
1B/ Channel Power
Offst
18
dB Occupied BH
l}
5
I
\PRve ACP
100
WL 52 Multi Carrier
53 FS Power
AR
fgézak i R Power Stat
Jo CCDF
Center 914,200 @ Mz Span 806 kHz 1”‘;{3
#Res BH 3 kHz #VBH 9.1 kHz  Sweep 268.5 ms (1001 pts)
|
HIGH CHANNEL
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REPORT NO: R12665892-E1 DATE: 2019-06-11
FCC ID: 2ASQP-WW05256 IC: 24889-WW05256

8.10. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
RSS-247 5.5

Output power was measured based on the use of an average measurement, therefore the
required attenuation is 30 dB.

RESULTS
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REPORT NO: R12665892-E1
FCC ID: 2ASQP-WW05256

DATE: 2019-06-11
IC: 24889-WW05256

8.10.1.

125kHz BANDWIDTH - DTS

# Agilent 13:42:17 May 10, 2619 L Measure % Agilent 13:43:46 May 10, 2819 L Measure
APv9.8(B50919),40382, MOR-CONZ Mkrl 982.36 MHz] APv9.3(850919),48882, MOR-CON2 Mkrd 24.881 GHz|
Ref 38 dBm #Atten 40 dB 13.84 dBm Meas Off| Ref 38 dBm #ftten 49 dB -30.447 dBm Meas Off|
#Peak #Peak
Log s Lag &
L Channel Power| Lo Channel Power
a8/ dB/
Offst Offst
18 18
dB Occupied BH dB 2 Occupied BH
o ol .
-16.2 -18.2 | aSmerae g “
dBm dBm |
ACP ACP
#PAvg »Pﬂvgl
Center 902,08 MHz Span 10 MHz . . Center 13.015 GHz Span 25.97 GHz . .
#Res BH 100 kHz #IBH 300 khz Sweep 1 ms CL0BL proy || TN c:;:}:ﬁ #Res BH 108 kHz WEH 300 K4z Sweep 2482 5 (8192 proy || TN c:;:::;
Marker Trace Type i Axie Amplitude Markar Trace Type ¥ Axis Anplitude
1 [¢5) Freq 982.36 MHz 13.84 dBn (&5} Freg 982 MHz 13.78 dBm
2 1) Fi YAZ.68 MH; -35.16 dB 2 1y F 1.885 GH: -44.99 dB
3 (65 F:ES 982.08 MH; -36.18 dB: Powerc%tna; 3 [&¥] F:a 2.787 EH; -41.98 dEm PowercsctDaFt
4 (&5 Frag 24.681 GHz -30.45 dBm
More More|
lof2 1of2
| |
# Agilent 13:44:52 May 10, 2019 L Measure ¢ Agilent 13:46:58 May 18, 2019 L Measure
APwA.8(850918),46882, MOR-CONZ Mkrl 988.57 MHz] APw9.8(850919),48882, MOR-CONZ Mkrd  24.681 GHz|
Ref 38 dBm #Htten 40 dB 13.65 dBm Meas Off Ref 36 dBm #Atten 40 dB —30.967 dBm Meas Off
#Peak #Peak
Log Log 2)
1g Channel Power| 16 Channel Power
dB/ dB/
Offst Offst
18 18
;‘B Occupied BW [d]l‘S 3 Occupied BH
164 164 i A “
dBm dBm |
WPiivg ACP »Pval ACP
ML §2) . . Center 13.015 GHz Span 25.97 GHz . .
g Hulti cg{,ug; #Res BM 100 kHz WEH 300 Kz  Sweep 2482 5 (8192 proy || TN CF?;:::;
Jatal Marker  Trace Type X Axis Anplitude
£ CoE o mm it
. Power Stat red 2 —45. u Power Stat
50k 3 €3] F 2.726 BH -48.73 dB
Sup CCDF] 4 1 F:E; 24681 EH; -38.87 dsz CCDF
Conter 905.60 MHz Span 16 Mz 1”‘0’{3 1"‘;{2
#Res BH 100 kHz #UBH 306 kHz Sweep 1 ms (1001 pts)
| |
Agilent 13:53:31 May 18, 2019 L Measure 3 Agilent 13:54:32 May 18, 2919 L Measure
APv9.8(0850919),48582, MOR-CON2 Mkrl 914.98 HHz] APY9.8(050919),46882, MOR-CONZ2 Mkrd 24.718 GHz|
Ref 30 dBm #Atten 40 dB 13.46 dBm Meas Off Ref 38 dBm #frten 48 dB ~30.606 dBm Meas Off
#Peak #Peak
Log 5 Lo [&
14 18
ey Channel Power| B/ Channel Power
Offst Offst
14 19
dB Occupied BW dB z Occupied BH
ol > 1] 2
-16.5 —16.5 ey a
dBm L dBm |
ACP ACP
#PAvg } *Pﬂvgl
Center 928.68 MHz Span 5@ MHz : : Center 13.615 GHz Span 25.97 GHz . .
#Res BH 100 kHz WUBH 300 KHz  Swesp 48 ms (1001 prs) || VIO c;;ug #Res BH 100 kHz WBH 300 KHz  Sweep 2.482 5 (8152 pray || TIU c;;::::
Marker  Trace Type ¥ Axis Auplitude Marker  Trace Type ¥ Axis Anplitude
1 1) Freq 914.98 MHz 13.46 dBm 1 1y Freq 915 MHz 13.47 dBm
2 1y Fi §35.08 MH. -43.27 dEi 2 (&5 F 1.838 GH. -44.65 dBi
3 (65 F[ES §28.08 MH; -45.29 dB: POWeI’c%'iJal‘E 3 (&5 F:E 2.745 GH; -40.85 dEx PowercSctDaFt
4 1y Freq 24.718 GHz -36.61 dBm
More More
1of 2 1of2
| |
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REPORT NO: R12665892-E1 DATE: 2019-06-11

FCC ID: 2ASQP-WW05256 IC: 24889-WW05256
8.10.2. 125kHz BANDWIDTH - FHSS
i Agilent 11:53:45 May 16, 2019 L Measure Agilent 12:02:08 May 16, 2019 L Measure
APw9.8(058919),40882, MOR-CON2 Mkrl 992.315 MHz| APv9.8(850919),408882, MOR-CON2 Mkrl 911.12 MHz
Ref 30 dBm #Atten 48 dB 13.41 dBm Meas Off Ref 30 dBm shtten 40 dB 13.50 dBm Meas Off
#Peak | #Peak
Log 5 | Log s
10 [ Channel Power] 10 Channel Power]|
4B/ dB/
Offst Offst
18 ]
dB Occupied BH dB Occupied BH
Dl ul} 2
aéﬁ.ﬁ aéﬁ 5
m m
WP ACP WFhiv ACP
Center 962,000 MHz Span 15 MHz . . Center 928.00 MHz Span 48 MHz . .
#Res B 100 kHz WJBH 300 Kz Sweep 1467 ms (1001 prsy || TN c:;:;:; wRes BW 100 kHz WEN 300 Kz Sweep 3.357 me (1091 prop || T ng:::::
Marker  Trace Type W Ais Anplitude Marker  Trace Type W Axis Anplitude
1 (69 Freq 982,315 MHz 13.41 dBm 1 [&¥] Freg 911.12 MHz 13.50 dBm
Do mmo maem i | oeowersal P e g i | pover st
More More
10f 2 1af 2
| |
LOW BANDEDGE HIGH BANDEDGE
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REPORT NO: R12665892-E1
FCC ID: 2ASQP-WW05256

DATE: 2019-06-11
IC: 24889-WW05256

8.10.3.

500kHz BANDWIDTH

# Agilent 13:55:57 May 10, 2619 L Measure % Agilent 13:56:56 May 18, 2819 L Measure
APv9.8(B50919),40382, MOR-CONZ Mkrl 983.12 MHz] APv9.3(850919),48882, MOR-CON2 Mkrd 24.788 GHz|
Ref 38 dBm #Atten 40 dB 13.77 dBm Meas Off| Ref 38 dBm #ftten 49 dB -30.248 dBm Meas Off|
#Peak #Peak
Log s Lag &
L Channel Power| Lo Channel Power
a8/ dB/
Offst Offst
18 18
dB N Occupied BH dB 3 Occupied BH
ol 3 ol .
-16.2 = —16.2 [ At A
dBm dBm |
ACP ACP
#PAvg »Pﬂvgl
Center 902,08 MHz Span 10 MHz . . Center 13.015 GHz Span 25.97 GHz . .
#Res BH 100 kHz #IBH 300 khz Sweep 1 ms CL0BL proy || TN c:;:}:ﬁ #Res BH 108 kHz WEH 300 K4z Sweep 2482 5 (8192 proy || TN c:;:::;
Marker Trace Type i Axie Amplitude Markar Trace Type ¥ Axis Anplitude
1 [¢5) Freq 983.12 MHz 13.77 dBn (&5} Freg 983 MHz 13.79 dBm
2 1) Fi YAZ.68 MH; -35.72 dB 2 1y F 1.886 GH: -45.55 db
3 (65 F:ES 98178 MH; -36.21 dB: Powerc%tna; 3 [&¥] F:S 2.789 EH; -42.68 dEx PowercsctDaFt
4 (&5 Frag 24,7808 GHz -30.25 dBm
More More|
lof2 1of2
| |
# Agilent 13:57:35 May 10, 2019 L Measure ¢ Agilent 13:58:48 May 18, 2019 L Measure
APwA.8(850918),46882, MOR-CONZ Mkrl 998.39 MHz] APw9.8(850919),48882, MOR-CONZ Mkrd  24.814 GHz|
Ref 38 dBm #Htten 40 dB 13.65 dBm Meas Off Ref 36 dBm #Atten 40 dB -38.521 dBm Meas Off
#Peak #Peak
Log Log 2)
1o H Channel Power| 16 Channel Power
dB/ dB/
Offst ffst
18 18
dB Occupied BW dB : Occupied BH
Dl i] S
-16.4 -16.4 o S | gi
dBm dBm |
WPiivg ACP »ng| ACP
ML §2) . . Center 13.015 GHz Span 25.97 GHz . .
g Hulti cg{,ug; #Res BM 100 kHz WEH 300 Kz  Sweep 2482 5 (8192 proy || TN CF?;:::;
an Marker  Trace Type W Ais Anplitude
£ [¢ Frag 989 MHz 13.65 dBm
] Power Stat 2 {1 Freq 1.817 GHa 481 dBw Power Stat
50k 3 <5 F 2.726 BH -42.14 dB
Sup CCDF] 4 1 F:E; 24.814 EH; -38.52 dsz CCDF
Conter 905.60 MHz Span 16 Mz 1”‘0’{3 1"‘;{2
#Res BH 100 kHz #UBH 306 kHz Sweep 1 ms (1001 pts)
| |
Agilent 13:59:22 May 18, 2019 L Measure 3 Agilent 14:00:34 May 18, 2919 L Measure
APv9.8(0850919),48582, MOR-CON2 Mkrl 914.3@ HHz] APY9.8(050919),46882, MOR-CONZ2 Mkrd  25.604 GHz|
Ref 38 dBm #Atten 40 dB 13.52 dBm Meas Off Ref 30 dBm #ftten 40 dB ~30.258 dBm Meas Off
#Peak #Peak
Log Y Lo [&
1 Channel Power| 10 Channel Power
dB/ dB/
Offst Offst
10 10
dB Occupied BW dB Il occupied BW
ol > 1] 2
-165 —16.5 gl ey -
dBm | I L dBm |
ACP ACP
"Pﬂvgl I } *Pﬂ\fgl
Center 928.68 MHz Span 5@ MHz : : Center 13.615 GHz Span 25.97 GHz . .
#Res BH 100 kHz WUBH 300 KHz  Swesp 48 ms (1001 prs) || VIO c;;ug #Res BH 100 kHz WBH 300 KHz  Sweep 2.482 5 (8152 pray || TIU c;;::::
Marker  Trace Type % Axis Auplitude Marker  Trace Type W Ais Anplitude
1 1) Freq 914.38 MHz 13.52 dBm 1 1y Freq 914 MHz 13.51 dBm
2 1y Fi §32.18 MH. -43.25 dEi 2 (&5 F 1.828 GH. -44.47 dBi
3 (65 F:ES §28.08 MH; -46.11 dB: Powerc%t;; 3 (&5 F:E 2.743 GH; -48.72 dEx POWeI'cSctDaFt
4 1y Freq 25.684 GHz -36.25 dBm
More More
1of 2 1of2
| |
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REPORT NO: R12665892-E1
FCC ID: 2ASQP-WW05256

DATE: 2019-06-11
IC: 24889-WW05256

9. RADIATED TEST RESULTS

LIMITS

FCC §15.205 and §15.209
RSS-GEN, Section 8.9 and 8.10.

Frequency Range Field Strength Limit Field Strength Limit
(MHz) (uV/m)at3 m (dBuV/m) at3 m
0.009-0.490 2400/F(kHz) @ 300 m -
0.490-1.705 24000/F(kHz) @ 30 m -
1.705 - 30 30 @ 30m -
30-88 100 40
88 - 216 150 43.5
216 - 960 200 46
Above 960 500 54

TEST PROCEDURE

The EUT is placed on a non-conducting table 80 cm above the ground plane for 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 120 kHz for peak and/or 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. For below
30MHz testing, investigation was done on three antenna orientations (parallel, perpendicular, and ground-

parallel).

For pre-scans above 1 GHz the resolution bandwidth is set to 1 MHz; the video bandwidth is set to 30

KHz 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. For average measurements above 1GHz, the resolution bandwidth
and video bandwidth are set as described in ANSI C63.10:2013 for the applicable measurement. The
particular averaging method used for this test program was V1TR, where VBW =1/ Ton and Ton is the on

time.

The spectrum from 30MHz to 10 GHz is investigated with the transmitter set to the lowest, middle, and
highest channels in each applicable band. Below 30MHz, 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.

KDB 414788 OPEN FIELD SITE (OFS) AND CHAMBER CORRELATION JUSTIFICATION

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.
OFS and chamber correlation testing had been performed and chamber measured test result is the worst

case test result.
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REPORT NO: R12665892-E1 DATE: 2019-06-11
FCC ID: 2ASQP-WW05256 IC: 24889-WW05256

9.1. TRANSMITTER BELOW 1 GHz
9.1.1. 125kHz BANDWIDTH

LOW CHANNEL

=Test Facility: UL Morrisville 2 Apr 2819 f1:58:0808
Radiated Emissions — 3 Meters

= Project Number: 12665832

8 Client: Oxit (2815344-RSE)
Test Location: S5-SAC

Mode: LoRa 982.3MHz/BW1Z25kHz
75 Tested by: 17851

9

65

55

45 .
QPR Tt CdB U/ my !

(dBul/m)

25

1
E MM Y SR R

HORIZONTAL
B

W_m,% i M ,'M
=
30 186 1866
Frequency (MHz)
Range (HHz) REH/ B Ref/fittn  Det/Avg Type Sucep Pts #owps/flade  Label Ronge (HHz) D Ref/Attn  Det/Avg Tupe Sucep Fts  Fups/liode Label
136200 120K(-608)/1H  97/18  PEAK/LogFar-Uideo fnsec(futo) 4038 HAXH Horizental | 3:208-1008 120k(-6d8)/1M  97/18  PEAK/Logfur—Video Jncec(Auto) 5838  MAXH Harizontal
g;Test Facility: UL Morrisville 2 Apr 2819 t1:50:808
Radiated Emissions — 3 Meters
= Project Number: 12665892
8 Client: Oxit (2815344-RSE)
Test Location: S5-SAC
Mode: LoRa 982.3MHz/BW125kHz
75 Tested by: 17851
65
5|:
/_E\ ’7
gl . ‘
< m? QPR TrEmTE - CaB Ut/ mo I
Ol °
ot 35
= iz / w
L 25 M !
o "
> iy, 7 A
W, | r
MWlubtn, A " ! WW
15 ! i " Mg ‘? “‘MM‘“ !,M
LY ) i
A TIPNRRI TR N
=
34 16868 18688
Frequency (MHz)

Range (MHz) REH/ B Ref/fittn  Det/Avg Type Sucep Pts  #awps/fade  Label Ronge (HHz) ED Ref/Attn  Det/Avg Tupe Sucep Fts  Fups/liode  Label
2 : VIR K r t Uertical % moaie f : " 038 e i
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REPORT NO: R12665892-E1 DATE: 2019-06-11

FCC ID: 2ASQP-WW05256 IC: 24889-WW05256
Meter Corrected .. . . .
Marker Fr((e:nt::zr;cy Reading | Det A.I(-gg;:nl)-“: Cbl/Amp | Filter (dB) | Reading 8’;‘;:‘;;:; I\ll(erg)m l-\(zl;r:l'lst)h '-I(i:f‘?t Polarity
(dBuv) (dBuv/m) 8
1 | *128.413 | 30.24 | Pk 18.3 -30.7 3 18.14 43.52 -25.38 | 0-360 | 398 H
2 451.1326 | 38.28 | Pk 21.2 -29.1 5 30.88 46.02 -15.14 | 0-360 | 102 H
3 704.4656 | 37.39 | Pk 24.8 -28.4 6 34.39 46.02 -11.63 | 0-360 | 102 H
4 870.2871 | 38.83 | Pk 26.7 273 1 39.23 46.02 6.79 | 0-360 | 102 H
5 953.598 | 33.25 | Pk 27.7 -26.5 9 35.35 46.02 -10.67 | 0-360 | 102 H
6 |*977.8011| 32.55 | Pk 27.8 -26 7 35.05 53.97 -18.92 | 0-360 | 102 H
7 184.57 | 31.56 | Pk 15.8 -30.4 3 17.26 43.52 -26.26 | 0-360 | 102 v
8 200.4001 | 34.15 | Pk 17.7 -30.2 3 21.95 43.52 -21.57 | 0-360 | 198 v
9 |*609.5532| 33.27 | Pk 23.6 -28.8 5 28.57 46.02 -17.45 | 0-360 | 102 v
10 | 6252553 | 3531 | Pk 24 -28.7 5 31.11 46.02 -14.91 | 0360 | 102 Vv
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
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REPORT NO: R12665892-E1
FCC ID: 2ASQP-WW05256

DATE: 2019-06-11
IC: 24889-WW05256

MID CHANNEL

ngest Focility: UL Morrisville 9 Apr 2019 18:49:50
Rodioted Emissions - 3 Meters
= Pro ject Number: 12665892
8 Client: Oxit
Test Location: S-SAC
Mode: LoRa 988.6MHz
75 Tested by: 118993 / 46726
6:
55
=4k
~
> 4?
'— cg UrFRTEm T (agul7mJ
Z|:z
e} 35
[n'd °5 .
Q o | i 4
I s y " NWW
M e
R S L
5
368 180 1808
Frequency (MHz)
Rangs_(HFz) REU/UB Ref/Attn  Det/Avg Tupe Sueep Pts  #5ups/Mode Lobel Range (HHz) REW/VBI Ref/Atin  Det/fug Type Secep Pts  #5ups/Miode Label
738200 12k(-68) /1N /18 PEAK/LogPur-Video fnsec(futa) 4088  MAXH For zontal 3:200- 1800 120(-68)/IM  97/18  PEK/LogPur-Uideo JnsectAutc) 6633 MAXH Horizontal
ngest Focility: UL Morrisville 9 Apr 2019 18:49:50
Rodioted Emissions - 3 Meters
= Project Number: 12665892
8 Client: Oxit
Test Location: S-SAC
Mode: LoRa 988.6MHz
75 Tested by: 11993 / 46726
6:
5;
< F
| = 45
< Cg UPFRTeEm T (aguv7/mJ
o|°
|: 35 1.3
m 11, W?f
> g 9
. 18 4 i
LUK
T T M
il
iy g I w_m:#wﬂ'—ﬂWw . AT
5
368 180 1808
Frequency (MHz)
Rangs (HFz) REU/UB Ref/Attn  Det/Avg Tupe Sueep Pte  5ups/Mode Lobel Range (HHz) REW/VB Ref/Atin  Det/fug Type Secep Pte  ¥5ups/Miode Label
% 120K (-6 c AK/LogPar - i ectuta) 4000 MAXH cal | 4:280-1P0E Ik I K/LogPur-U fute) B X Jer
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REPORT NO: R12665892-E1 DATE: 2019-06-11

FCC ID: 2ASQP-WW05256 IC: 24889-WW05256
Meter Corrected e . . .
Marker Frequency Reading| Det AT0074 AF Cbl/Amp | Filter (dB) | Reading QPk Limit | Margin | Azimuth| Height Polarity
(MHz) (dBuV) (dB/m) (dBuV/m) (dBuVv/m) (dB) | (Degs) | (cm)

1 [***128.3279] 29.24 | Pk 18.3 -30.7 3 17.14 43.52 -26.38 | 0-360 | 102 H
2 [***3235161] 28.77 | Pk 18.7 -29.4 3 18.37 46.02 -27.65 | 0-360 | 298 H
5 | **940.5963 | 35.86 | Pk 27.5 -26.6 1.6 38.36 46.02 -7.66 | 0-360 | 102 H
6 | **876.5879 | 39.18 | Pk 26.8 27.4 1.1 39.68 46.02 634 | 0-360 | 102 H
7 |***977.101]| 3223 | Pk 27.8 26 7 34.73 53.97 -19.24 | 0-360 | 102 H
3 4543331 | 39.56 | Pk 213 -29 5 32.36 46.02 -13.66 | 0-360 | 102 H
4 701.6652 | 37.48 | Pk 24.8 285 6 34.38 46.02 -11.64 | 0-360 | 102 H
10 [***128.1154] 29.6 | Pk 18.3 -30.7 3 17.5 43.52 -26.02 | 0-360 | 102 Vv
9 [***323016| 30.71 | Pk 18.7 -29.4 3 2031 46.02 -25.71 | 0-360 | 102 Vv
12 [***613.2537| 33.88 | Pk 23.7 286 5 29.48 46.02 -16.54 | 0-360 | 102 Vv
13 | **940.5963 | 31.63 | Pk 27.5 -26.6 1.6 34.13 46.02 -11.89 | 0-360 | 102 v
3 199.4488 | 33.06 | Pk 17.7 -30.3 3 20.76 43.52 2276 | 0-360 | 102 Vv
11 454.233 3293 | Pk 213 -29 5 25.73 46.02 -20.29 | 0-360 | 102 Vv

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

** - indicates frequency in Taiwan NCC LP0002 Restricted Band

Pk - Peak detector
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REPORT NO: R12665892-E1
FCC ID: 2ASQP-WW05256

DATE: 2019-06-11
IC: 24889-WW05256

HIGH CHANNEL

ngest Focility: UL Morrisville 9 Apr 2019 19:23:18
Rodioted Emissions - 3 Meters
= Pro ject Number: 12665892
8 Client: Oxit
Test Location: S-SAC
Mode: LoRa 914.9MHz
75 Tested by: 118993 / 46726
6K
55
Z|: |
~
> 4?
|l e PR LT CEB U7 WY
Z\ = i
®) . E i l%ﬁ
h'd 25 M
2 : 3 WM
T ' P s L ""W
W o "
PR I M.AM
gy e il
5
368 180 1808
Frequency (MHz)
Rangs_(HFz) REU/UB Ref/Attn  Det/Avg Tupe Sueep Pts  #5ups/Mode Lobel Range (HHz) REW/VBI Ref/Atin  Det/fug Type Secep Pts  #5ups/Miode Label
738200 12k(-68) /1N /18 PEAK/LogPur-Video fnsec(futa) 4088  MAXH For zontal 3:200- 1800 120(-68)/IM  97/18  PEK/LogPur-Uideo JnsectAutc) 6633 MAXH Horizontal
ngest Focility: UL Morrisville 9 Apr 2019 19:23:18
Rodioted Emissions - 3 Meters
= Project Number: 12665892
8 Client: Oxit
Test Location: S-SAC
Mode: LoRa 914.9MHz
75 Tested by: 11993 / 46726
6K
5;
< F
| = 45
< Cg UPFRTeEm T (aguv7/mJ
o|°
|: 35 1.3 104
i AR oW
L 25 7
Al q f
> L 3 & WO@ WW‘-
1 i Tl SR e B e
) o
Fithoy ol ool B T,
5
368 180 1808
Frequency (MHz)
Rangs (HFz) REU/UB Ref/Attn  Det/Avg Tupe Sueep Pte  5ups/Mode Lobel Range (HHz) REW/VB Ref/Atin  Det/fug Type Secep Pte  ¥5ups/Miode Label
% 120K (-6 c AK/LogPar - i ectuta) 4000 MAXH cal | 4:280-1P0E Ik I K/LogPur-U fute) B X Jer
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REPORT NO: R12665892-E1 DATE: 2019-06-11

FCC ID: 2ASQP-WW05256 IC: 24889-WW05256
Meter Corrected e . . .
Marker Frequency Reading| Det AT0074 AF Cbl/Amp | Filter (dB) | Reading QPk Limit | Margin | Azimuth| Height Polarity
(MHz) (dBuV) (dB/m) (dBuV/m) (dBuVv/m) (dB) | (Degs) | (cm)

1 [***127.9453] 29.25 | Pk 18.3 -30.7 3 17.15 43.52 2637 | 0-360 | 99 H
4 | **882.8888 | 38.76 | Pk 26.8 272 1.2 39.56 46.02 6.46 | 0-360 | 102 H
5 |**946.9971 | 36.81 | Pk 27.6 -26.5 1.1 39.01 46.02 -7.01 | 0-360 | 102 H
6 |***981.5016] 33.2 | Pk 27.8 26 7 35.7 53.97 -18.27 | 0-360 | 102 H
7 |***258.6076] 29.67 | Pk 16.7 -29.8 3 16.87 46.02 -29.15 | 0-360 | 198 H
2 457.4335 | 39.82 | Pk 214 -28.8 4 32.82 46.02 -13.2 | 0-360 | 102 H
3 709.1662 | 385 | Pk 24.9 282 6 35.8 46.02 -10.22 | 0-360 | 102 H
8 |***128.6255| 29.44 | Pk 18.3 -30.7 3 17.34 43.52 -26.18 | 0-360 | 101 Vv
10 [* ** 267.3087| 30.47 | Pk 17.7 -29.8 3 18.67 46.02 2735 | 0-360 | 102 Vv
12 [***613.2537| 33.97 | Pk 23.7 286 5 29.57 46.02 -16.45 | 0-360 | 102 v
13 | **882.9888 | 32.34 | Pk 26.8 272 1.2 33.14 46.02 -12.88 | 0-360 | 102 Vv
14 | **946.8971 | 31.95 | Pk 27.6 -26.5 1.1 34.15 46.02 -11.87 | 0-360 | 102 Vv
9 199.7889 | 32.66 | Pk 17.8 -30.3 3 20.46 43.52 -23.06 | 0-360 | 101 Vv
11 457.4335 | 34.19 | Pk 214 288 A 27.19 46.02 -18.83 | 0-360 | 102 Vv

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

** - indicates frequency in Taiwan NCC LP0002 Restricted Band

Pk - Peak detector
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REPORT NO: R12665892-E1 DATE: 2019-06-11
FCC ID: 2ASQP-WW05256 IC: 24889-WW05256

9.1.2. 500kHz BANDWIDTH

LOW CHANNEL

=Test Focility: UL Morrisville 2 Moy 2019 2
Radioted Emissions - 3 Meters
85 PrgJect Number‘ 12665892
Client: Oxit
Test Locotion: S-SAC
Mode: LoRa 983MHz

104 :44

75 Tested by: 11983 / 46726
65
5K
| 2 (
L= .
=z ¢ QPR L Tt CEB U/ i)
[ 6
Z| ¢ i
O 35 1.3
N d
(h'e o5 u
I :
5 . WCP-M NP
MMJW‘“‘“‘ N TPRPT W“..M
5
36 180 1008
Frequency (MHz)
Range (HHiz) BU/UEU Ref/Attn  Det/Avg Tope te ¥oups/Mode  Lobel Ronge (HHz) REW/UE Ref/ftin  Det/fug Type Pts  #oups/Miode Label
1:35-208 (eI 51D PERK/ LogPur—V ideo D R Horizonta| 3:266- 1808 2BkC-dB)/ M 97/1D | PEAK/L agPin Video P = Horizontal
g:Teﬁt Facility: UL Morrisville 2 Moy 2019 21:04:44

Rodioted Emissions - 3 Meters

85 ETDJect Number: 12665892
ient: Oxit

Test Locotion: S5-SAC

Mode: LoRea 983MHz

75 Tested by: 11933 / 46726

65

55

45
WK CemrToaguld7s/m)

CdBul/m)

35 fa)

gy, WW

15 Al iy M,,/WW"‘W‘ MMM LKMWW

LT
e TIOR PR TR I

VERTICAL

38 [ICE] 1008
Frequency (MHz)

Range (HHz) REU/VBW Ref/Attn  Det/Avg Tupe Sueep Pts  #oups/Mode Lobel Range (HHz) RBU/UBU Ref/ftin Dauavg Tope Sucep Pte  #5ups/fode Label
2:35-200 12Bk(-6B) /1M 97/18 PEAK/LogPirVideo  fnsec(futa) 4388 MAXH = 4:208- 1680 28k (-6 Ao 3nsec(f 8669 MAXH ertica

lertica 206~ 1606 20k(-6dB)/ 1M 97/18 PEAK/LogFur- deo  Imsec(futo
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REPORT NO: R12665892-E1 DATE: 2019-06-11

FCC ID: 2ASQP-WW05256 IC: 24889-WW05256
Meter Corrected
Frequency . AT0074 AF . . QPk Limit Margin |Azimuth | Height .
Marker Reading| Det Cbl/Amp | Filter (dB) | Reading Polarity
(MHz) (dBuV) (dB/m) (dBuV/m) (dBuVv/m) (dB) | (Degs) | (cm)
1 * **120.5059| 30.57 Pk 18.1 -30.8 3 18.17 43.52 -25.35 | 0-360 199 H
7 * **121.5687| 29.02 Pk 18.2 -30.8 3 16.72 43.52 -26.8 0-360 102 Vv
2 * ** 405.1267| 30.34 Pk 20.5 -29.1 .5 22.24 46.02 -23.78 | 0-360 102 H
3 * **¥968.7999| 32.3 Pk 27.7 -26.1 7 34.6 53.97 -19.37 | 0-360 102 H
6 ** 871.0872 | 39.17 Pk 26.8 -27.3 1 39.67 46.02 -6.35 0-360 102 H
8 * **611.7535| 33.68 Pk 23.7 -28.7 .5 29.18 46.02 -16.84 | 0-360 102 Vv
9 * *¥*983.9019| 30.5 Pk 27.9 -25.9 7 33.2 53.97 -20.77 | 0-360 102 Vv
4 451.4327 37.71 Pk 21.2 -29.1 .5 30.31 46.02 -15.71 | 0-360 102 H
5 697.6647 39.78 Pk 24.7 -28.2 .6 36.88 46.02 -9.14 0-360 102 H
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
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REPORT NO: R12665892-E1
FCC ID: 2ASQP-WW05256

DATE: 2019-06-11
IC: 24889-WW05256

MID CHANNEL

guTest Focility: UL Morrisville 2 May 2819 21:22:24
Radiated Emissions — 3 Meters
= Project Number: 12665892
8 Client: Oxit
Test Location: S-SAC
Mode: LoRa 988.6MHz
75 Tested by: 11993 / 46726
65
55
| 2 F
<| 3
3> 45 ;
|_ 2 PR Tim it CaBut7my 5
Z|° 6
o| = 4 1 W
0 25
®) [
1
T . Wﬂﬁ%u.. IV "'MWW
M PRI PN Y W S b
5
30 186 1868
Frequency (MHz)
Range (i) REW/UB0 Ref/fitin  Det/Avg Tupe Sucep Pts  ¥owps/ode  Lobel Range () EED Ref/Atin  Det/Pvg Tupe Sueep Pts  Fups/lode  Label
136200 120K(-60B)/1H  97/18  PEAK/LogPar-Video Insec(futo) 4838 HAXH Horizental | 3:208-1008 120k(-6d8)/1M  97/18  PEAK/Logfur-Video Jncec(Auto)  5BBB  MAXH Harizontal
QKTest Facility: UL Morrisville 2 May 2819 21:22:24
Rodiated Emissions - 3 Meters
= Project Number: 12665892
8 Client: Oxit
Test Location: S5-SAC
Mode: LoRa 988.6MHz
75 Tested by: 11993 / 46726
65
55
|3 45 .
< 3 PRt Tt CHB U /iy
Ol °
|: 35 g 10@‘
o R
L 25 W i
> Wi 7
e |
15 Moty W R
- W F’NWWMW
Y,
bt -de‘w
=
368 1668 1868
Frequency (MHz)
Ronge (MHz) REW/UBW Ref/Attn  Det/Avg Type Sueep Pts  #Sups/Made Label Renge (MHz) RBU/VBU Ref/Attn  Det/Avg Type Sweep Pts  #Swps/Mode Label
-2t Bic(-608) /1M G 4K/ LogPur o ] ] Uertical | 4:208-1002 ke " 18 K/LogFur-Uideo  dncec(Auto)  BOBB I rtico
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REPORT NO: R12665892-E1 DATE: 2019-06-11

FCC ID: 2ASQP-WW05256 IC: 24889-WW05256
Meter Corrected e . . .
Marker Frequency Reading| Det AT0074 AF Cbl/Amp | Filter (dB) | Reading QPk Limit | Margin | Azimuth| Height Polarity
(MHz) (dBuV) (dB/m) (dBuV/m) (dBuVv/m) (dB) | (Degs) | (cm)
1 [***127.6903| 30.07 | Pk 18.3 -30.7 3 17.97 43.52 -25.55 | 0-360 | 298 H
2 |***610.2533] 31.46 | Pk 23.6 -28.7 5 26.86 46.02 -19.16 | 0-360 | 299 H
3 [***976.4009] 32.75 | Pk 27.8 -26.1 7 35.15 53.97 -18.82 | 0-360 | 102 H
5 ** 876.688 | 39.29 | Pk 26.8 27.4 1.1 39.79 46.02 6.23 | 0-360 | 102 H
6 | **940.6463 | 359 | Pk 27.5 -26.6 1.6 38.4 46.02 -7.62 | 0-360 | 102 H
7 |***406.5268| 28.55 | Pk 20.6 -29.1 5 20.55 46.02 -25.47 | 0-360 | 198 v
8 |***610.7534| 33.61 | Pk 23.7 -28.7 5 29.11 46.02 -16.91 | 0-360 | 102 Vv
9 | **876.4879 | 32.35 | Pk 26.8 27.4 1.1 32.85 46.02 -13.17 | 0-360 | 102 Vv
10 | **940.4963 | 31.61 | Pk 27.5 -26.6 1.6 34.11 46.02 -11.91 | 0-360 | 102 Vv
11 [* **989.8027| 30.18 | Pk 28 -25.8 7 33.08 53.97 -20.89 | 0-360 | 102 v
4 695.7644 | 38.22 | Pk 24.7 -28.1 6 35.42 46.02 -10.6 | 0-360 | 102 H
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
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REPORT NO: R12665892-E1
FCC ID: 2ASQP-WW05256

DATE: 2019-06-11
IC: 24889-WW05256

HIGH CHANNEL

g:Ttst Facility: UL Morrisville 2 May 2819 28:39:28
Rodioted Emissions - 3 Meters
= Project Number: 12665892
8 Client: Oxit
Test Locotion: S-SAC
Mode: LoRa 914.2MHz
75 Tested by: 11993 / 46726
6:
5:
J e (
<| =

= 45 I t
|l P QPR T CaBUY /i)

@ 6
Z|z - ﬂ; 7 |
) 35 4 > 174
N 2 ‘
1e 25
9 1

1 = N | (Tl Ny .
W W nmm‘ "ww
g l"u A x'M
5
30 180 18988
Frequency (MHz)
Range (M) REU/UBU Ref/Atn  Det/fivg Tope Sueep Pis  ¥oups/Mode Lobel Range (1) REW/UEU Ref/fitn  Det/fvg Tope Seeep Pio  ¥oups/lode  Lobel
1:33-288 12Bc(-608) /N B1/18  PERK/LogPur-Video fneec(Auta) 488  MAKH Horizonta| 3:206- 166 120kCEB)/ M 97/1B PERK/LoPur-Video  Jmsec(huto)  BOE  MAKH Horizontal
g:Test Facility: UL Morrisville 2 Moy 2019 28:39:28
Rodioted Emissions - 3 Meters
= Project Number: 12665892
8 Client: Oxit
Test Locaotion: S-SAC
Mode: LoRa 914.2MHz
75 Tested by: 11993 / 46726
6:
5:

< (
3 45
<|z QPR T CEB T/
o|°
=
LLl 254,
> Mo, 9

g i
W N ) o] A
15 g AR T b
Wik i
L T
5
30 180 18988
Frequency (MHz)
Range CHHz) REU/UBH Ref/Attn  Det/Avg Tope Sueep Pts  ¥oups/Mods Lobel Range (HHz) RBW/VEU Ref/Attn  Det/Avg Tupe Seeep Pte  ¥oups/Mode Lobel
235288 128k(-608 a1/18 EAK/LogPor Vides  Tnsec BB MeH ertical | 4:206-1680 B (6511 B Bk Lofur-Vides  Jnsectfuto) 5028 1K e
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REPORT NO: R12665892-E1 DATE: 2019-06-11

FCC ID: 2ASQP-WW05256 IC: 24889-WW05256
Frequency R“::c:?r:g Det AT0074 AF Cbl/Amp | Filter (dB) C:erz;':‘egd QPk Limit Margin |Azimuth | Height Polarity
Marker (MHz) (dBuV) (dB/m) (dBuV/m) (dBuv/m) (dB) | (Degs) | (cm)
1 [***127.9028| 28.82 | Pk 18.3 -30.7 3 16.72 43.52 -26.8 | 0-360 | 398 H
8 |***170.7964| 3036 | Pk 16.2 -30.5 3 16.36 43.52 -27.16 | 0-360 | 101 v
2 |***611.4535] 32.74 | Pk 23.7 -28.7 5 28.24 46.02 -17.78 | 0-360 | 299 H
3 |***997.3036| 32.46 | Pk 28 -25.7 7 35.46 53.97 -18.51 | 0-360 | 102 H
6 | **882.1909 | 37.22 | ap 26.8 -27.2 1.2 38.02 46.02 -8 274 | 101 H
7 ** 945997 | 36.33 | Pk 27.6 -26.5 1.2 38.63 46.02 739 | 0360 | 102 H
9 |***328.6167| 29.97 | Pk 18.8 -29.5 3 19.57 46.02 -26.45 | 0-360 | 298 v
10 [* **610.5534| 33.23 | Pk 23.7 -28.7 5 28.73 46.02 -17.29 | 0360 | 102 v
11 | **882.1887 | 31.02 | Pk 26.8 -27.2 1.2 31.82 46.02 -14.2 | 0-360 | 298 v
12 | **945997 | 30.82 | Pk 27.6 -26.5 1.2 33.12 46.02 -12.9 | 0360 | 102 v
4 457.1334 | 4059 | Pk 21.4 -28.8 4 33.59 46.02 -12.43 | 0360 | 102 H
5 708.9662 | 38.11 | Pk 24.9 -28.2 6 35.41 46.02 -10.61 | 0-360 | 102 H
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
Qp - Quasi-Peak detector
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REPORT NO: R12665892-E1
FCC ID: 2ASQP-WW05256

DATE: 2019-06-11
IC: 24889-WW05256

9.2. TRANSMITTER ABOVE 1GHZ

9.2.1. 125kHz BANDWIDTH

LOW CHANNEL

1a;Test Focility: UL Morrisville 18 Apr 2819 22:16:43
Rodioted Emissions 3-Meters
95 Project Number: 12665892
Client: Oxit
Test Location: S-SAC
Mode: LoRa 982.3MHz
85 Tested by: 11993 / 46726
Pk Limit (dBulU/m3
7;
6;
-
<] ¢ Avg Limit C(dBul/m)
|3 55
a
Z|= s 6
©)] 3 4
N 45)-1 2 a2 o
% - MMMWWMWWWW
o5
I [
1 18
Frequency (GHz)
Range (B2) REW/UB Ref/Attn Det/Avg Tupe Sucep Pts  fowps/flade  Label Ronge (GHz) REW/VB Ref/Attn  Dst/Avg Tupe Sweep Pls  #oups/liods Label
1:1-18 IM(-6dB)/3M 9972 PEAK/Pur Avg(RMS)  1BnsecCAuto) 18k MAXH Hor izontal
1QKTest Facility: UL Morrisville 18 Apr 2819 22:16:43
Radiated Emissions 3-Meters
= Project Number: 12665892
S Client: Oxit
Test Location: S-SAC
Mode: LoRa 982.3MHz
35 Tested by: 11993 / 46726
Pk Limit (dBuU/m)
7:
6|:
E . i
A Limit (dBul/m)
2' 3 55 vg imi ul/m
@
o 5 1
—_ o
o 2
8 o
o 7 o
o
] R
2|:
1 =
1 18
Fregquency (GHz)
Ronge (B2) REW/UB Ref/Attn  Det/Avg Tupe Sucep Pts  fowps/flode  Label Range (GHz) REW/VBU Ref/Attn  Det/Avg Tupe Sweep Pls  #oups/liods Lobel
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REPORT NO: R12665892-E1
FCC ID: 2ASQP-WW05256

DATE: 2019-06-11
IC: 24889-WW05256

Meter Corrected PK
Frequency . AT0069 [Amp/Cbl/Fitr/Pad| Filter . Avg Limit |Margin| Pk Limit . |[Azimuth|Height .
Marker | Ghz) R(::ﬂ'\'l‘)g Det |AF (dB/m) (dB) (dB) :;33'/': (dBuv/m) | (dB) |(dBuv/m) “"(Z':)'" (Degs) | (cm) [T o121
1 * ** 1.056| 52.66 | PK-U 26.9 -35.4 13 45.46 - - 74 -28.54 208 207 H
* **1.055| 40.46 | V1TR 26.9 -35.4 13 33.26 54 -20.74 - - 208 207 H
3 * **2.707| 49.09 | PK-U 32.3 -34 .5 47.89 - - 74 -26.11 22 103 H
* **2.707| 45.03 | V1TR 32.3 -34 .5 43.83 54 -10.17 - - 22 103 H
4 * ** 8121 39.58 | PK-U 35.6 -27.8 4 47.78 - - 74 -26.22 311 256 H
* ** 8121 30.07 |V1TR 35.6 -27.8 4 38.27 54 -15.73 - - 311 256 H
5 ***¥9024| 41.1 | PK-U 36.1 -27.1 7 50.8 - - 74 -23.2 352 115 H
* **¥9.023| 33.43 | V1TR 36.1 -27.1 7 43.13 54 -10.87 - - 352 115 H
7 * **1.085| 48.26 | PK-U 27.3 -35.3 1.1 41.36 - - 74 -32.64 284 395 Vv
* **1.085| 35.91 |VITR 27.3 -35.3 1.1 29.01 54 -24.99 - - 284 395 Vv
9 * **2.707| 47.45 | PK-U 32.3 -34 .5 46.25 - - 74 -27.75 340 102 Vv
* **2.707| 42.59 |V1TR 32.3 -34 .5 41.39 54 -12.61 - - 340 102 Vv
10 ***¥ 812 | 42.74 | PK-U 35.6 -27.8 4 50.94 - - 74 -23.06 204 342 Vv
***¥ 8121 36.09 |VITR 35.6 -27.8 A4 44.29 54 -9.71 - - 204 342 Vv
11 * **¥ 9023 42.14 | PK-U 36.1 -27.1 7 51.84 - - 74 -22.16 198 345 Vv
***¥9023| 353 |VITR 36.1 -27.1 7 45 54 -9 - - 198 345 Vv
2 1.804 47.55 Pk 30.1 -34.7 4 43.35 - - - - 0-360 199 H
8 1.804 44.8 Pk 30.1 -34.7 4 40.6 - - - - 0-360 101 Vv
6 9.761 37 Pk 37 -26.2 1 48.8 - - - - 0-360 102 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
PK-U: Maximum Peak
V1TR: VB=1/Ton, RMS Average where: Ton is packet duration.

Pk - Peak detector

Note — 1/0.202s = 5 Hz. Therefore, 10 Hz was used.
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REPORT NO: R12665892-E1
FCC ID: 2ASQP-WW05256

DATE: 2019-06-11
IC: 24889-WW05256

MID CHANNEL

1aﬁTest Focility: UL Morrisville S Apr 2819 21:39:17
Rodioted Emissions 3-Meters
= Project Number: 12665892
S Client: Oxit
Test Location: S-SAC
Mode: LoRa 988.6MHz
85 Tested by: 11993 / 46726
Pk Limit (dBulU/m3
7C
6;
-
<] ¢ Avg Limit C(dBul/m)
[
5
Z| s
o
8 “® :
N i,
% 35 ‘u" ' A
o5
1 [
1 18
Frequency (GHz)
Range (B2) REW/UB Ref/Attn Det/Avg Tupe Sueey Pts  fowps/flade  Label Ronge (Gz) REW/VB Ref/Attn  Dst/Avg Tupe Sweep Pls  #oups/liods Label
1:1-18 IM(-6d8)/3M 99/2 PEAK/Pur Avg(RMS) 18msecCAuto) 18k MAXH Horizonta
1QCTest Facility: UL Morrisville 9 Apr 26819 21:39:17
Radiated Emissions 3-Meters
= Project Number: 12665892
S Client: Oxit
Test Location: S-SAC
Mode: LoRa 988.6MHz
35 Tested by: 11993 / 46726
Pk Limit (dBuU/m)
7:
6|:
E . i
A L t (dBulU/m)
2' S . vg imi ul/m
O|¢ i
- o
12
—_ 45 g 19 1 o
= 3 (=] 9
o 7 o
=)
g 35k
2|:
1 =
1 18
Freguency (GHz)
Ronge (B2) REW/UB Ref/Attn  Det/vg Tupe Susep Pts ¥5wpe/fiods  Lobel Range (GHz) REW/VBU Ref/Attn  Det/Avg Tupe Sweep Pls  #oups/liods Lobel
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REPORT NO: R12665892-E1
FCC ID: 2ASQP-WW05256

DATE: 2019-06-11
IC: 24889-WW05256

Meter Corrected PK
Frequency . AT0069 [Amp/Cbl/Fitr/Pad| Filter . Avg Limit |Margin| Pk Limit . |[Azimuth|Height .
Marker | Ghz) R(::‘l’"\'l‘)g Det |AF (dB/m) (dB) (dB) :;33'/': (dBuv/m) | (dB) |(dBuv/m) “"(Z':)'" (Degs) | (cm) |7 o121
1 * **1.086| 52.25 | PK-U 27.3 -35.3 1.1 45.35 - - 74 -28.65 43 151 H
* **1.085| 40 V1TR 27.3 -35.3 1.1 33.1 54 -20.9 - - 43 151 H
3 * **2.726| 48.68 | PK-U 32.3 -34 .5 47.48 - - 74 -26.52 23 352 H
*¥**2726| 4432 | VITR 32.3 -34 .5 43.12 54 -10.88 - - 23 352 H
5 * ** 8177 39.01 | PK-U 35.7 -27.6 4 47.51 - - 74 -26.49 143 384 H
*¥**¥ 8177 29.12 | VITR 35.7 -27.7 4 37.52 54 -16.48 - - 143 384 H
6 * **9086| 42.34 | PK-U 36.2 -26.6 .8 52.74 - - 74 -21.26 356 101 H
* ** 9,086 35 V1TR 36.2 -26.6 .8 45.4 54 -8.6 - - 356 101 H
7 * **1.075| 47.77 | PK-U 27.1 -35.3 1.1 40.67 - - 74 -33.33 296 392 Vv
* **1.075| 35.37 | VITR 27.1 -35.3 1.1 28.27 54 -25.73 - - 296 392 Vv
9 * ** 2726 47.29 | PK-U 32.3 -34 .5 46.09 - - 74 -27.91 0 100 Vv
***2726| 42.37 | VITR 32.3 -34 .5 41.17 54 -12.83 - - 0 100 Vv
11 * ** 7269 41.13 | PK-U 35.5 -28.3 .5 48.83 - - 74 -25.17 191 220 Vv
*** 7269 33.01 | VITR 35.5 -28.3 .5 40.71 54 -13.29 - - 191 220 Vv
12 * ** 8178 42.07 | PK-U 35.7 -27.7 A4 50.47 - - 74 -23.53 212 364 Vv
* ** 8178 35.41 | V1TR 35.7 -27.7 4 43.81 54 -10.19 - - 212 364 Vv
13 * **9086| 42.76 | PK-U 36.2 -26.6 .8 53.16 - - 74 -20.84 199 365 Vv
***¥9086| 36.41 | VITR 36.2 -26.6 .8 46.81 54 -7.19 - - 199 365 Vv
2 1.817 46.25 Pk 30.2 -34.6 A4 42.25 - - - - 0-360 101 H
8 1.817 44.76 Pk 30.2 -34.6 4 40.76 - - - - 0-360 101 Vv
4 3.211 41.86 Pk 32.9 -33.5 .5 41.76 - - - - 0-360 199 H
10 6.197 38.75 Pk 35.4 -30.2 7 44.65 - - - - 0-360 101 Vv

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
PK-U: Maximum Peak
V1TR: VB=1/Ton, RMS Average where: Ton is packet duration

Pk - Peak detector

Note — 1/0.202s = 5 Hz. Therefore, 10 Hz was used.
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REPORT NO: R12665892-E1
FCC ID: 2ASQP-WW05256

DATE: 2019-06-11
IC: 24889-WW05256

HIGH CHANNEL

1auTest Focility: UL Morrisville S Apr 2819 19:58:44
Rodioted Emissions 3-Meters
= Project Number: 12665892
S Client: Oxit
Test Location: S-SAC
Mode: LoRa 914.9MHz
85 Tested by: 11993 / 46726
Pk Limit (dBulU/m3
7;
6;
-
<] ¢ Avg Limit C(dBul/m)
[
5
Z| s
o
8 s
o5
1 [
1 18
Frequency (GHz)
Range (B2) REW/UB Ref/Attn Det/Avg Tupe Sucep Pts  fowps/flade  Label Ronge (Gz) REW/VB Ref/Attn  Dst/Avg Tupe Sweep Pls  #oups/liods Label
1:1-18 IM(-6d8)/3M 99/2 PEAK/Pur Avg(RMS) Auto 18k MAXH Horizonta
1QCTest Facility: UL Morrisville 9 Apr 26819 19:58:44
Radiated Emissions 3-Meters
= Project Number: 12665892
S Client: Oxit
Test Location: S-SAC
Mode: LoRa 914.9MHz
35 Tested by: 11993 / 46726
Pk Limit (dBuU/m)
7:
6|:
E . i
A L t (dBulU/m)
2' S . vg imi ul/m
S5
@ 4
ol 3 b
12 5
|: a5 1A 1.1 e
9 9 2
o 8 a
g IS
2|:
1 =
1 18
Freguency (GHz)
Ronge (B2) REW/UB Ref/Attn  Det/vg Tupe Susep Pts ¥5wpe/fiods  Lobel Range (GHz) REW/VBU Ref/Attn  Det/Avg Tupe Sweep Pls  #oups/liods Lobel
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FCC ID: 2ASQP-WW05256

DATE: 2019-06-11
IC: 24889-WW05256

Meter Corrected PK
Frequency . AT0069 [Amp/Cbl/Fitr/Pad| Filter . Avg Limit |Margin| Pk Limit . |[Azimuth|Height .
Marker | Ghz) R(::‘l’"\'l‘)g Det |AF (dB/m) (dB) (dB) :;33'/': (dBuv/m) | (dB) |(dBuv/m) “"(Z':)'" (Degs) | (cm) [T o121
1 * **1.041| 52.82 | PK-U 26.9 -35.5 1.5 45.72 - - 74 -28.28 15 162 H
* **1.043| 41.26 |V1TR 26.9 -35.5 1.5 34.16 54 -19.84 - - 15 162 H
3 * ** 2745 49.88 | PK-U 32.2 -33.8 .5 48.78 - - 74 -25.22 8 254 H
*¥**¥2745| 459 |VITR 32.2 -33.8 .5 44.8 54 -9.2 - - 8 254 H
5 * **7319| 40.56 | PK-U 35.5 -28.4 .5 48.16 - - 74 -25.84 126 395 H
* **7319| 31.55 | VITR 35.5 -28.4 .5 39.15 54 -14.85 - - 126 395 H
6 * ** 8235( 39.64 | PK-U 35.7 -27.7 A4 48.04 - - 74 -25.96 342 108 H
* ** 8234 31.22 | VITR 35.7 -27.7 A4 39.62 54 -14.38 - - 342 108 H
7 * *%¥9.149| 41.62 | PK-U 36.3 -26.8 .8 51.92 - - 74 -22.08 348 106 H
**%¥9.149| 34.79 |V1TR 36.3 -26.8 .8 45.09 54 -8.91 - - 348 106 H
8 * **1.085| 48.1 | PK-U 27.3 -35.3 1.1 41.2 - - 74 -32.8 275 398 Vv
* **1.085| 36.19 | V1TR 27.3 -35.3 1.1 29.29 54 -24.71 - - 275 398 Vv
10 * ** 2745 47.69 | PK-U 32.2 -33.8 .5 46.59 - - 74 -27.41 314 112 Vv
* **2745| 42.95 | V1TR 32.2 -33.8 .5 41.85 54 -12.15 - - 314 112 Vv
11 * **3687| 416 | PK-U 33.2 -32.9 A4 42.3 - - 74 -31.7 360 321 Vv
* **3688| 29.01 |V1TR 33.2 -32.9 4 29.71 54 -24.29 - - 360 321 Vv
12 * ** 7319 42.26 | PK-U 35.5 -28.4 .5 49.86 - - 74 -24.14 186 250 Vv
* **7319| 35.81 | VITR 35.5 -28.4 .5 43.41 54 -10.59 - - 186 250 Vv
13 * ** 8234 41.86 | PK-U 35.7 -27.7 4 50.26 - - 74 -23.74 210 314 Vv
* ** 8234 35.26 | VITR 35.7 -27.7 4 43.66 54 -10.34 - - 210 314 Vv
14 * *%¥9.149| 43.17 | PK-U 36.3 -26.8 .8 53.47 - - 74 -20.53 196 298 Vv
***¥9.149| 36.98 | VITR 36.3 -26.8 .8 47.28 54 -6.72 - - 196 298 Vv
9 1.829 43.84 Pk 30.3 -34.6 4 39.94 - - - - 0-360 101 Vv
2 1.83 48.57 Pk 30.3 -34.6 4 44.67 - - - - 0-360 100 H
4 6.593 38.55 Pk 35.5 -29.5 .8 45.35 - - - - 0-360 100 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
PK-Z: Maximum Peak
V1TR: VB=1/Ton, RMS Average where: Ton is packet duration

Pk - Peak detector

Note — 1/0.202s = 5 Hz. Therefore, 10 Hz was used.
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FCC ID: 2ASQP-WW05256

DATE: 2019-06-11

IC: 24889-WW05256

9.2.2. 500kHz BANDWIDTH

LOW CHANNEL

1QgTest Facility: UL Morrisville 2 May 20819 16:35:86
Radioted Emissions 3-Meters
95 Pro ject Numberl 12665892
Client: Oxit
Test Location: S-SAC
Mode: LoRa S83MHz
85 Tested by: 11983 / 46726
Pk Limit CdBulU/mJ
75
65
-
]| ¢ Avg Limit CdBuU/m)
13 55
S5
Z|5
<
8 4:
2|:
1 =
1 14
Frequency (GHz)
Range (6) REU/UBU Ref/Attn  Det/ivg Tope Sueep Pte  #ups/ods  Lobel Ronge (&) RBU/UBU Ref/fttn  Det/fvg Tupe Sueep Pte  #Sups/Mods Lobel
111210 MCEdB)/M 9972 PERK/Pir Avg(RMS)  18nsec(Aute) 18k HAKH Hor-izonta
\psTEst Foeility: UL Morrisville 2 Moy 2819 16:35:06
Roadioted Emissions 3-Meters
= Project Number: 12665892
9 Client: Oxit
Test Location: S-SAC
Mode: LoRa S83MHz
85 Tested by: 11983 / 46726
Pk Limit CdBulU/mJ
75
65
Ef § - Avg Limit CdBul/m)
@
ol :
= o ]
E| e ,
o
o 5 8
=)
ii] S
2:
1 =
1 14
Frequency (GHz)
Range (6) REU/UBU Ref/Attn  Det/ivg Tupe Suep Pts  Fups/ods  Lobel Ronge (&) RBU/UBU Ref/fttn  Det/fvg Tupe Sueep Pte  #Sups/Mode Lobel
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DATE: 2019-06-11
IC: 24889-WW05256

Meter Corrected PK
Frequency . AT0072 [Amp/Cbl/Fitr/Pad| Filter . Avg Limit |Margin| Pk Limit . |[Azimuth|Height .
Marker | Ghz) R(::ﬂ'\'l‘)g Det | \aB/m) (dB) (dB) :;33'/': (dBuv/m) | (dB) |(dBuv/m) “"(Z':)'" (Degs) | (cm) |7 o121
1 * ** 1.037| 53.48 | PK-U 27.1 -35.5 1.6 46.68 - - 74 -27.32 213 268 H
* **1.037| 41.27 |V1TR 27.1 -35.5 1.6 34.47 54 -19.53 - - 213 268 H
3 * ** 2709 48.14 | PK-U 32.2 -34 .5 46.84 - - 74 -27.16 18 238 H
* **2.709| 40.68 | VITR 32.2 -34 .5 39.38 54 -14.62 - - 18 238 H
4 * **¥ 9029 39.84 | PK-U 36.6 -27 7 50.14 - - 74 -23.86 159 134 H
* **¥9029| 28.17 | V1TR 36.6 -27 7 38.47 54 -15.53 - - 159 134 H
5 * **1.062| 47.29 | PK-U 27.1 -35.4 1.2 40.19 - - 74 -33.81 292 393 Vv
* **1.062| 35.24 | V1TR 27.1 -35.4 1.2 28.14 54 -25.86 - - 292 393 Vv
7 *¥** 271 | 47.07 | PK-U 32.2 -34 .5 45.77 - - 74 -28.23 159 335 Vv
* **2.709| 38.98 | VITR 32.2 -34 .5 37.68 54 -16.32 - - 159 335 Vv
8 * ** 8128 42.85 | PK-U 36 -27.8 4 51.45 - - 74 -22.55 203 333 Vv
* ** 8128 32.18 | V1TR 36 -27.8 4 40.78 54 -13.22 - - 203 333 Vv
9 ***¥ 903 | 39.26 | PK-U 36.6 -27 7 49.56 - - 74 -24.44 166 195 Vv
***¥903 | 27.21 | V1TR 36.6 -27 7 37.51 54 -16.49 - - 166 195 Vv
2 1.806 45.42 Pk 30.2 -34.6 4 41.42 - - - - 0-360 101 H
6 1.806 43.88 Pk 30.2 -34.6 A4 39.88 - - - - 0-360 101 Vv

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
PK-U: Maximum Peak
V1TR: VBW=1/Ton, RMS Average where: Ton is packet duration or approx. 53 ms.

Pk - Peak detector
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FCC ID: 2ASQP-WW05256

DATE: 2019-06-11

IC: 24889-WW05256

MID CHANNEL

1QKTest Focility: UL Morrisville 2 May 2819 17:86:59
Rodioted Emissions 3-Meters
= Project Number: 12665892
S Client: Oxit
Test Location: S-SAC
Mode: LoRa 988.6MHz
85 Tested by: 11993 / 46726
Pk Limit (dBulU/m3
7C
6;
-
<] ¢ Avg Limit C(dBul/m)
|3 55
S
Z| s
o .
N w
0 S5\ - ‘ n
e) LY
o5
1 [
1 18
Frequency (GHz)
Range (6o REW/UEN Ref/Attn  Det/Avg Tupe Sueep Pto #owpe/llade  Lobel Rongs (6z) RE/VE Ref/Atin  Det/Avg Type Sweep Pls  Woups/liods  Label
1:1-18 IM(-6d8)/3M 99/2 PEAK/Pur Avg(RMS) 2nsec (Auto) 18k MAXH Horizonta
1QCTest Facility: UL Morrisville 2 May 2819 17:86:59
Radiated Emissions 3-Meters
= Project Number: 12665892
S Client: Oxit
Test Location: S-SAC
Mode: LoRa 988.6MHz
35 Tested by: 11993 / 46726
Pk Limit (dBuU/m)
7:
6|:
E . i
A L t (dBulU/m)
2' S . vg imi ul/m
@
ol g 3
— o
=l 7
6
o 5 5
=)
] .
2|:
1 =
1 18
Freguency (GHz)
Range (i) REW/EN Ref/Attn  Det/fvg Tupe Sueep Pie #owpe/llade  Lobel Ronge (6Hz) /B Ref/Attn  Det/Avg Typs Sweep Pls  Foups/fiode Label
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FCC ID: 2ASQP-WW05256

DATE: 2019-06-11
IC: 24889-WW05256

Meter Corrected PK
Frequency . AT0072 |Amp/Cbl/Fitr/Pad| Filter . Avg Limit [Margin| Pk Limit . |Azimuth|Height .
Marker | Ghz) R(::ﬂ'\'l‘)g Det |\ aB/m) (dB) (dB) :;33'/': (dBuv/m)| (dB) |(dBuv/m) “"(Z':)'" (Degs) | (cm) |/ 0121
1 * **1.045| 53.09 | PK-U 27 -35.5 1.5 46.09 - - 74 -27.91 206 204 H
* **1.045| 41.08 | V1TR 27 -35.5 1.5 34.08 54 -19.92 - - 206 204 H
3 * **2.725| 47.62 | PK-U 32.3 -34 .5 46.42 - - 74 -27.58 18 233 H
* **2.726| 40.77 | V1TR 32.3 -34 .5 39.57 54 -14.43 - - 18 233 H
4 * **9085| 41.78 | PK-U 36.6 -26.6 .8 52.58 - - 74 -21.42 355 108 H
***¥9085| 30.5 |VITR 36.6 -26.6 .8 41.3 54 -12.7 - - 355 108 H
5 * **1.067| 47.7 | PK-U 27.2 -35.4 1.2 40.7 - - 74 -33.3 104 397 Vv
* **1.067| 35.83 | VITR 27.2 -35.4 1.2 28.83 54 -25.17 - - 104 397 Vv
7 * **2.726| 46.74 | PK-U 32.3 -34 .5 45.54 - - 74 -28.46 14 395 Vv
* **2.726| 39.05 | VITR 32.3 -34 .5 37.85 54 -16.15 - - 14 395 Vv
8 ***xg8178| 43 PK-U 36 -27.7 4 51.7 - - 74 -22.3 217 359 Vv
* **8177| 33.18 | V1TR 36 -27.7 4 41.88 54 -12.12 - - 217 359 Vv
9 * **9088| 42.71 | PK-U 36.6 -26.6 .8 53.51 - - 74 -20.49 189 318 Vv
* **¥9088| 31.77 | VITR 36.6 -26.6 .8 42.57 54 -11.43 - - 189 318 Vv
2 1.817 46.48 Pk 30.5 -34.6 4 42.78 - - - - 0-360 100 H
6 1.817 43.51 Pk 30.5 -34.6 4 39.81 - - - - 0-360 101 Vv

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
PK-U: Maximum Peak
V1TR: VB=1/Ton, RMS Average where: Ton is packet duration or approx. 53 ms.

Pk - Peak detector
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FCC ID: 2ASQP-WW05256

DATE: 2019-06-11

IC: 24889-WW05256

HIGH CHANNEL

1al:TEst Facility: UL Morrisville 2 Moy 2019 19:29:84
Rodioted Emissions 3-Meters
95 Pr§1Ject Numberl 12665892
Client: Oxit
Test Location: S-SAC
Mode: LoRa 914.2MHz
85 Tested by: 11893 / 46726
Pk Limit CdBulU/m)
75
65
-
| ¢ fvg Limit (dBul/m)
|3 55 -
>
Z|%
ol 3
25
15
1 18
Frequency (GHz)
Range (6fiz) REU/UBU Ref/Attn  Dsl/Avg Tope Sue: Pts  #Sups/Mode Lobel Range (6 RBW/UB Ref/Atin  Det/fvg Type Sueep Pte  #5ups/Miode Label
1:1-18 MC-6B)/M 5972 PERK/Pur Avg(RHS)  18nsec(Auto) 18k HAXH Horizonta
1al:TEst Facility: UL Morrisville 2 Moy 20819 19:29:84
Rodioted Emissions 3-Meters
95 PrﬁJec‘t Numberl 12665892
Client: Oxit
Test Location: S-SAC
Mode: LoRa 914.2MHz
85 Tested by: 11993 / 46726
Pk Limit CdBulU/m)
75
65
| £ Avg Limit (dBulY/m)
i
ol ¢ ;
o
= 8 2
I EE 5
14 5 5 ?
i}
25
15
1 18
Frequency (GHz)
Range (6fiz) REU/UBU Ref/Attn  Dst/Avg Type Susep Pts  #Sups/Mode Lobel Range (6 RBW/UB Ref/Atin  Det/fvg Type Sueep Pte  #5ups/iode Label
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FCC ID: 2ASQP-WW05256

DATE: 2019-06-11
IC: 24889-WW05256

Meter Corrected PK
Frequency . AT0072 [Amp/Cbl/Fitr/Pad| Filter . Avg Limit |Margin| Pk Limit . |[Azimuth|Height .
Marker | Ghz) R(::ﬂ'\'l‘)g Det | \aB/m) (dB) (dB) :;33'/': (dBuv/m) | (dB) |(dBuv/m) “"(Z':)'" (Degs) | (cm) |7 o121
1 * **1.036| 52.52 | PK-U 27.1 -35.5 1.6 45.72 - - 74 -28.28 206 267 H
* **1.036| 40.53 | V1TR 27.1 -35.5 1.6 33.73 54 -20.27 - - 206 267 H
3 * ** 2742 48.44 | PK-U 32.3 -33.9 .5 47.34 - - 74 -26.66 16 227 H
*¥**¥2742| 41.61 | VITR 32.3 -33.9 .5 40.51 54 -13.49 - - 16 227 H
4 * *%¥9.142| 40.04 | PK-U 36.7 -26.7 7 50.74 - - 74 -23.26 1 110 H
* **¥9.142| 28.56 | V1TR 36.7 -26.7 7 39.26 54 -14.74 - - 1 110 H
5 * **1.082| 48.51 | PK-U 27.4 -35.3 1.1 41.71 - - 74 -32.29 273 395 Vv
* **1.082| 36.29 | V1TR 27.4 -35.3 1.1 29.49 54 -24.51 - - 273 395 Vv
7 * **2.743| 46.82 | PK-U 32.3 -33.9 .5 45.72 - - 74 -28.28 357 393 Vv
* **2743| 39.54 | V1TR 32.3 -33.9 .5 38.44 54 -15.56 - - 357 393 Vv
8 * **7314| 41.38 | PK-U 35.7 -28.3 .5 49.28 - - 74 -24.72 184 245 Vv
* **7314| 29.53 | V1TR 35.7 -28.3 .5 37.43 54 -16.57 - - 184 245 Vv
9 * ** 8226 42.38 | PK-U 36 -27.7 A4 51.08 - - 74 -22.92 218 349 Vv
* ** 8226 31.23 | VITR 36 -27.7 A4 39.93 54 -14.07 - - 218 349 Vv
10 * **¥9.141| 42.57 | PK-U 36.7 -26.7 7 53.27 - - 74 -20.73 192 298 Vv
***¥9.141| 31.75 | V1TR 36.7 -26.7 7 42.45 54 -11.55 - - 192 298 Vv
2 1.828 47.29 Pk 30.6 -34.6 4 43.69 - - - - 0-360 199 H
6 1.828 44.22 Pk 30.6 -34.6 4 40.62 - - - - 0-360 101 Vv

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
PK-U: Maximum Peak
V1TR: VB=1/Ton, RMS Average where: Ton is packet duration or approx. 53 ms.

Pk - Peak detector
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FCC ID: 2ASQP-WW05256

DATE: 2019-06-11
IC: 24889-WW05256

9.3.WORST CASE BELOW 30MHZ

Note: 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 (125kHz BANDWIDTH)

7BTest Facility: UL Morrisville 9 Apr 2B19 22:59:34
RF Emissions
58 Bodpet ke 12000
Test Location: S-SAC
Mode: LoRa Worst-Cose
46\ Tested by: 11993 / 46726
—~—
34 FCC™ G T CABLU /m Y
P~ i L D L
—— T
b 22 B—
—
2 1B ]
o D, & 6
3 -2 H %% il
% MW
—14k g '
M«M\z\:@%7 5
-26 3 by e
! : 5
-38 :
fals=]] T 1 I3 30
Frequency (MHz)
Range (H: REL/UBU Ref/Attn  Det/Avg Type Sucep Pts  #Swps/Made Label Ronge (MHz) RBU/UBU Ref/Attn  Det/Avy Type Sueep Pts #Sups/Mode Label
|:.889-.15 260(-6dB) /3 1a7/18 PEAK/Valt fvg 28nsec(Auto) 2082 MAXH 8 degrees
2:.15-.49 9k (-6dB)/ BBk 97/18 PEAK/Valt Avg 2msec(Auto) 20882 MAXH o d 208 (-6cB)/ 3k 187/1@ PEAK/Vo It fAvg 28m: 2082 MAXH lat
3:.49-38 Ok (-6dB)/ BBk 97/18 PEAK/Ual t Qvg 16msec(Auto) 14k MAXH a d 9k(-6dB) /100K  97/1@ PEAK/Uplt Avg 2mee 2082 MAXH Flat
Ok(-6dB)/180k  97/1@ PEAK/Uolt fivg 16m: Auto) 14k MAXH lat
Frequency| Metfer AT0079 AF Dist. Corr. Corrested Fec 1?'2.09 Fee 1?'2.09 Fce 1?'2.09 Worst-(.:ase Azimuth | Antenna
Marker (MHz) Reading | Det (dB/m) Cbl (dB) Factor (dB) Reading QP Limit | AV Limit PK Limit Margin (Degs) Face
(dBuv) dB(uV/meter)| (dBuV/m) | (dBuV/m) | (dBuV/m) (dB) 8
1 .01432 45.94 Pk 16.4 1 -80 -17.56 - 44.49 64.49 -62.05 0-360 On
4 .01789 46.25 Pk 14.9 1 -80 -18.75 - 42.55 62.55 -61.3 0-360 Off
7 .03112 43.46 Pk 134 1 -80 -23.04 - 37.74 57.74 -60.78 0-360 Flat
8 .21248 44.32 Pk 10.7 1 -80 -24.88 - 21.06 41.06 -45.94 0-360 Flat
5 46093 38.24 Pk 10.7 1 -80 -30.96 - 14.33 34.33 -45.29 0-360 Off
2 .61753 34.98 Pk 10.8 1 -40 5.88 31.79 - - -25.91 0-360 On
9 .78301 32.75 Pk 10.8 1 -40 3.65 29.73 - - -26.08 0-360 Flat
6 91582 31.59 Pk 10.8 1 -40 2.49 28.37 - - -25.88 0-360 Off
3 3.54871 20.19 Pk 11.2 3 -40 -8.31 29.54 - - -37.85 0-360 On
Pk - Peak detector
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SPURIOUS EMISSIONS BELOW 30 MHz (500kHz BANDWIDTH)

7@Test Facility: UL Morrisville 2 May 2819 21:58:56
RF Emissions
58 Eiodnss B e
Test Locotion: S-SAC
Mode: LoRa Worst-Case
46\ Tested by: 11993 / 46726
—
34
. S FOCTTS T RAT TR TEB L
g ]
B2z B—
—
5 1B 3
£ g,
o -2 R
z WW
-14 4 ’ ki
WW ! 2
" 7
-38 e S
. BEgI B i i 30
Frequency (MHz)
Ronge (MHz) RBU/VBW Ref/Attn  Det/fAvg Tupe Sweep Pts  #Swps/Mode Label Range (MHz) RBU/VBU Ref/ftin  Det/Avg Tupe Sueep Pte  #Sups/Mode Label
1:.009-.15 200(-6dB)/ 3k 187/18 PEAK/ VoIt Avg 2BnsecAuto) 2002  MAXH B degrees
2:.15-.49 9k(-6dB)/ 108k  97/18 PEAK/Volt Avg Znsec(Auta) 2002  MAXH B degrees| 7:.8089-.15 2800-608) /3k 187/18 FEK/olt fvg s 2 MAXH Flat
3:.49-38 9k(-6dB)/1bBk 97/18 PEAK/Uolt Avg 1bmsec(Auto) 14k HAXH 0 degrees| 8:.15-.49 Ok (-6dB)/10Bk  97/10 PEAK Vot fvg 2 MAXH Flat
9:.49-38 Sk(-6dB)/ 188k 97/18 PEAK/Uolt Avg uto) 1k MAXH Flat
Meter AT0079 . Corrected |FCC15.209 |FCC15.209 | FCC 15.209 |Worst-Case|, .
Frequency X Cbl | Dist. Corr. . . . o X Azimuth | Antenna
Marker (MHz) Reading | Det AF (dB) |Factor (dB) Reading QP Limit | AV Limit PK Limit Margin (Degs) Face
(dBuv) (dB/m) dB(uV/meter)| (dBuV/m) | (dBuV/m) | (dBuV/m) (dB) 8
4 .01418 46.77 Pk 16.5 .1 -80 -16.63 - 44.57 64.57 -61.2 0-360 Off
1 .0258 44.69 Pk 13.7 .1 -80 -21.51 - 39.37 59.37 -60.88 0-360 On
7 .03602 42.8 Pk 12.8 .1 -80 -24.3 - 36.47 56.47 -60.77 0-360 Flat
8 .1585 45.95 Pk 10.7 .1 -80 -23.25 - 23.6 43.6 -46.85 0-360 Flat
2 16275 46.27 Pk 10.7 .1 -80 -22.93 - 23.37 43.37 -46.3 0-360 On
5 .32204 41.11 Pk 10.6 .1 -80 -28.19 - 17.45 37.45 -45.64 0-360 Off
3 .56483 35.95 Pk 10.8 .1 -40 6.85 32.57 - - -25.72 0-360 On
9 .60489 34.58 Pk 10.8 .1 -40 5.48 31.97 - - -26.49 0-360 Flat
6 1.00857 29.96 Pk 11 2 -40 1.16 27.53 - - -26.37 0-360 Off
Pk - Peak detector
Page 61 of 62

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: R12665892-E1 DATE: 2019-06-11
FCC ID: 2ASQP-WW05256 IC: 24889-WW05256

10. SETUP PHOTOS

Please refer to R12665892-EP1 for setup photos

END OF TEST REPORT
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