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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: KS Technologies, LLC
11580 Black Forest Road, Suite #60
Colorado Springs, CO 80908, USA

EUT DESCRIPTION: Affinity LoRa Concentrator Card
MODEL: KST7030
SERIAL NUMBER: 9,13

SAMPLE RECEIPT DATE: 2022-06-10

DATE TESTED: 2022-06-14 to 2022-06-30
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C (2022) 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 A2LA, NIST, or any agency of the U.S. government.

Approved & Released Prepared By:
For UL LLC By:

Jegolte > NAailoz Mﬁ”’“’

Michael Antola Niklas Haydon
Staff Engineer Operations Leader
UL LLC UL LLC
Page 5 of 71
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: R14333406-E1 DATE: 2022-08-02
FCC ID: 2AA3A-KST7030

2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with FCC CFR 47 Part 2
(2022), FCC CFR 47 Part 15 (2022), ANSI C63.10-2013, KDB 558074 D01 15.247 Meas
Guidance v05r02, KDB 414788 D01 Radiated Test Site v01r01, RSS-GEN Issue 5 + A2, and
RSS-247 Issue 2.

3. 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:
| 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
Page 6 of 71
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FCC ID: 2AA3A-KST7030

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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REPORT NO: R14333406-E1
FCC ID: 2AA3A-KST7030

DATE: 2022-08-02

5. EQUIPMENT UNDER TEST
5.1.EUT DESCRIPTION

The EUT is an Affinity LoRa® Concentrator Card. The module presents a bi-directional Radio
Frequency (RF) interface to LoORaWAN compliant sensors and a digital interface to a Host
Computer. The module can be inserted into a standard connector located on a generic gateway
product to extend/add to its capabilities. The device firmware translates digital commands into
RF Front-end Settings for lower-level radio functions. The RF Front End only supports ISM-band
LoRa functionality.

5.2. MAXIMUM OUTPUT POWER

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

Frequency Range Mode Output Power | Output Power
(MHz) (dBm) (mW)
903.9-905.3 125kHz 16.92 49.20
923.3-927.5 500kHz 17.84 60.81

5.3.DESCRIPTION OF AVAILABLE ANTENNAS

The antenna(s) gain and type, as provided by the manufacturer’ are as follows:

The radio utilizes two options for antennas:

Naming in Antenna Part | Antenna | Antenna | Total cables loss | Assembly
Report Number Type Gain (u.fl to antenna) Gain

Antenna #1 | ANT-916-OC-LG | Dipole 2.2dBi 0.6dB 1.6dBi

Antenna #2 |OMB.915.B08F21| Dipole 8dBi 1.25dB 6.75dBi

For antenna option #2, two different cable assemblies can be used (refer to the manufacturer’s
operational description). Both cable assemblies have the same loss and result in the same
assembly gain.

5.4.SOFTWARE AND FIRMWARE

The test tools used to operate the EUT were as follows:
test_loragw_hal_tx version 2.0.0
test_loragw_hal_tx_helium version 2.0.0
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REPORT NO: R14333406-E1 DATE: 2022-08-02

FCC ID: 2AA3A-KST7030

5.5.WORST-CASE CONFIGURATION AND MODE

Radiated emissions below 30MHz and AC mains line conducted were performed with the EUT
set to transmit at the channel with highest power spectral density as worst-case scenario.

Radiated emissions between 30MHz and 10GHz were performed with the EUT set to transmit at
on low and high channels for 125kHz and 500KHz bandwidths as well as each antenna
assembly.

Output power was performed for the levels set for antenna #1 and antenna #2. All other antenna
port conducted testing was performed at the highest power level from antenna #1 or antenna
#2.

The fundamental of the EUT was investigated in three orthogonal orientations X,Y,Z, it was
determined that Y orientation was worst-case orientation for antenna #1 and antenna #2;
therefore, all final radiated testing was performed with the EUT in Y orientation for antenna #1
and antenna #2.

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.

5.6.DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Support Equipment List
Description Manufacturer Model Serial Number

Computer Raspberry Pi 4B 0000011029294653

Computer Raspberry Pi 4B 0000011025465833
AC/DC adapter RND RPI-18PFCA-05 RND320T7715DV
AC/DC adapter Raspberry Pi KSA-15E-051300HU N/A
Network Switch Netonix WS-8-150-AC 0639i210202008
Network Switch Netgear FS105 1D52913A0442A

/0 CABLES
1/0 Cable List
# of Cable
C::Ie Port Identical Co_rlu_ne:tor Cable Type | Length Remarks
' Ports yp (m)

None

SETUP DIAGRAMS

Please refer to R14333406-EP1 for setup diagrams
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FCC ID: 2AA3A-KST7030

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

Qut-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

AC Power Line Conducted Emissions: ANSI C63.10-2013, Section 6.2.
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REPORT NO: R14333406-E1
FCC ID: 2AA3A-KST7030

DATE: 2022-08-02

7. 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
Eqml%ment Description Manufacturer | Model Number | Last Cal. | Next Cal.
Keysight 07 7.
SA0026 Spectrum Analyzer Technologies N9030A 2021-07-26|2022-07-26
HI0090 Environmental Meter Fisher Scientific, 15-077-963 2021-07-12|2022-07-12
SOFTEMI Antenna Port Software UL Version 2022.5.4 NA NA
Keysight s s
PWMO003 RF Power Meter Technologies N1911A 2021-08-30 | 2022-08-30
Peak and Avg Power Sensor, Keysight na. na_
PWS004 50MHz to 6GHz Technologies E9323A 2021-08-19 [2022-08-19
Peak and Avg Power Sensor, Keysight A A
PWS005 50MHz to 6GHz Technologies N1921A 2022-06-15 [ 2023-06-15
Peak and Avg Power Sensor, Keysight 1o 4o,
PWS006 50MHz to 6GHz Technologies N1921A 2021-12-17 | 2022-12-17
Test Equipment Used - Line-Conducted Emissions — Voltage (Morrisville — Conducted 1)
Equipment
ID Description Manufacturer Model Number Last Cal. | Next Cal.
Coax cable, RG223, N-male
CBL087 to BNC-male, 20-ft. Pasternack PE3W06143-240 |2022-04-05(2023-04-05
HI0091 Environmental Meter Fisher Scientific 15-077-963 2021-07-12|2022-07-12
LISN, 50-ohm/50-uH, 250uH | Fischer Custom| FCC-LISN-50/250-25-
LISNOO3 2-conductor, 25A Com. 2-01 2021-08-16|2022-08-16
EMI Test Receiver 9kHz- Rohde &
75141 7GHz Schwarz ESCI 7 2021-08-17|2022-08-17
Transient Limiter, 0.009-
ATA222 100MHz Electro-Metrics EM-7600 2022-04-05|2023-04-05
CwW2501M
PS215 AC Power Source Elgar (s/n 1523A02397) NA NA
SOFTEMI EMI Software UL Version 9.5 (04 Mar 2021)
Miscellaneous (if needed)
ANSI C63.4 1m extension Per Annex B of ANSI
CDECABLEOQO1| cable. UL C63.4 2021-09-13|2022-09-13
LISN, 50-ohm/50-uH, 2-
conductor, 25A (For support Solar
LISNOO8 gear only.) Electronics 8012-50-R-24-BNC NA NA
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REPORT NO: R14333406-E1
FCC ID: 2AA3A-KST7030

DATE: 2022-08-02

Test Equipment Used - Radiated Disturbance Emissions Test Equipment (Morrisville — Chamber 1)

Equip.
ID Description Manufacturer/Brand| Model Number| Last Cal. | Next Cal.
0.009-30MHz
AT0079 Active Loop Antenna ETS-Lindgren 6502 2021-08-19|2022-08-19
30-1000 MHz
Hybrid Broadband
AT0066 Antenna Sunol Sciences Corp. JB1 2022-03-01]2023-03-01
1-18 GHz
Double-Ridged
Waveguide Horn
AT0072 Antenna, 1 to 18 GHZ ETS Lindgren 3117 2022-05-11(2023-05-11
Gain-Loss Chains
Gain-loss string:
C1-SACO01 0.009-30MHz Various Various 2022-05-05 [ 2023-05-05
Gain-loss string: 25-
C1-SACO02 1000MHz Various Various 2022-05-05|2023-05-05
Gain-loss string: 1-
C1-SACO03 18GHz Various Various 2022-05-05|2023-05-05
Receiver &
Software
197954 Spectrum Analyzer Rohde & Schwarz ESW44 2022-04-1412023-04-14
SOFTEMI EMI Software UL Version 9.5 (18 Oct 2021)
Additional
Equipment used
s/n 181474341 | Environmental Meter Fisher Scientific 15-077-963 |2021-09-27 | 2022-09-27
1GHz high-pass filter,
HPF012 2W, Fhigh =18GHz Micro-Tronics HPM18129 |2022-02-17|2023-02-17
902-928MHz notch
filter,
BRFO007 2W, Fhigh =1.5GHz Micro-Tronics BRC17691 2021-07-21(2022-07-21
Page 12 of 71
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: R14333406-E1
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DATE: 2022-08-02

Test Equipment Used - Radiated Disturbance Emissions Test Equipment (Morrisville — Chamber 4)

Equip.
ID

Description

Manufacturer/Brand

Model Number

Last Cal.

Next Cal.

30-1000 MHz

AT0081

Hybrid Broadband
Antenna

Sunol Sciences Corp.

JB3

2021-12-08

2022-12-08

1-18 GHz

AT0069

Double-Ridged
Waveguide Horn
Antenna, 1to 18
GHz

ETS Lindgren

3117

2021-06-29

2022-06-29

Gain-Loss Chains

C4-SAC02

Gain-loss string:
25-1000MHz

Various

Various

2022-05-20

2023-05-20

C4-SACO03

Gain-loss string: 1-
18GHz

Various

Various

2022-05-20

2023-05-20

Receiver &
Software

206496

Spectrum Analyzer

Rohde & Schwarz

ESW44

2022-02-15

2023-02-15

SOFTEMI

EMI Software

UL

Version 9.5 (18 Oct 2021)

Additional
Equipment used

s/n 210701942

Environmental Meter|

Fisher Scientific

15-077-963

2021-8-16

2023-08-16

BRF007

902-928MHz notch
filter,
2W, Fhigh =1.5GHz

Micro-Tronics

BRC17691

2021-07-21

2022-07-21

HPF012

1GHz high-pass
filter, 2W, Fhign

=18GHz

Micro-Tronics

HPM18129

2022-02-17

2023-02-17
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REPORT NO: R14333406-E1
FCC ID: 2AA3A-KST7030

DATE: 2022-08-02

8. ANTENNA PORT TEST RESULTS

8.1.0ON 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)
125kHz BW 100.0 100.0 1.000 100.00% 0.00 0.010
500kHz BW 100.0 100.0 1.000 100.00% 0.00 0.010
DUTY CYCLE PLOTS
Iﬁ Keysight Spectrum Analyzer - AP2022.54,85502/40882, MOR-CON2 ===
L | RF [s0e boc | | [ SENSE:INT| | ALIGN AUTO  [11:10:33 AMJun 28, 2022
‘ #Avg Type: RMS TRACE T8 Frequency
PNO: Fast —»— 1rig: FreeRun Avg|Hold: 11 TYPE|A WA
IFGain:Low #Atten: 30 dB DET|P
Auto Tune
10 deidiv ~ Ref 20.00 dBm
Log
100 Center Freq
0.0 903.900000 MHz
-10.0
<o StartFreq
0 903.900000 MHz
-40.0
-50.0
. Stop Freq
o 903.900000 MHz
-70.0
Center 903.900000 MHz Span 0 Hz CF Step
Res BW 8 MHz #VBW 50 MHz Sweep 100.0 ms (1001 pts) 8.000000 MHz
| [WRWODETRC[SC] X | Y ] FUNCTION | FUNCTIONWIDTH] __ FUNCTIONVALUE ] fute Man
1 A2 t (A) 100.0 ms (A) 0.018dB
2 F t 0.000 s -4.033 dBm
al A2 t (A 1000ms (A} -0.018 dB Freq Offset
4 0 Hz
5 E
6
7
8
9
10
11 -
MSG ISTATUS
DUTY CYCLE 125kHz

Page 14 of 71

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: R14333406-E1
FCC ID: 2AA3A-KST7030

DATE: 2022-08-02

B Keysight Spectrum Analyzer - AP2022.5.4,85502/40882, MOR-CON2 ===
[ RF [s0Q bC | [ | sENSE:INT] | ALIGN AUTO  [10:33:46 AMJun 14, 2022
[ | #Avg Type: RMS TRACE[] 0 355 ¢ Frequency
PNO: Fast —w»— 1rig: Free Run Avg|Held: 111 TYPE|A ¥tffifis
IFGain:Low #Atten: 30 dB DeT|P
AMKr3 100.0 ms Auto Tune
10,geiaiy__Ref 20.00 dBm 0.050 dB
o Center Freq||
0.00 { 923.300000 MHz
-10.0 3
e StartFreq||
00 923.300000 MHz
-40.0
0.0
- Stop Freq||
' 923.300000 MHz
0.0
Center 923.300000 MHz Span 0 Hz CF Step
Res BW 8 MHz #VBW 50 MHz Sweep 100.0 ms (1001 pts) 8.000000 MHz
X Y FUNCTION WIDTH FUNCTION VALUE |8 puto Man
1 A2 t (A) 100.0 ms (A} 0.050 dB
2 F t 0.000 s 7.372 dBm
a2 t () 100.0ms (A} 0.050¢B Freq Offset
4 OHz
5 =
6
7
8
9
10 M
1 >
< | n 3
MSG STATUS
DUTY CYCLE 500kHz
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REPORT NO: R14333406-E1
FCC ID: 2AA3A-KST7030

DATE: 2022-08-02

8.2.99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

8.2.1. 125kHz BANDWIDTH

Channel

Frequency
(MHz)

99% Bandwidth
(MHz)

Low

903.9

0.124

High

905.3

0.124

[ B Keysight Spectrum Analyzer - AP202254,85502/40882 MOR-CON2 Ll B Keysight Spectrum Analyzer - AP2022.54,85502/40882 MOR-CON2 BN
[ R [s0a oc [_senseanT ALIGN AUTO __[02:34:42 PM)un 14,2022 C R 500 oC | SENSEINT] [ ALIGNAUTO _[04:34:43 PHJun 23,2022
| Center Freq: 303.900000 Mz Radio Std: None Frequency Center Freq: 905.300000 MHz Radio Std: None Frequency
ig: Free Run Avg|Hold: 1001100 == Trig: Free Run Avg|Hold: 1001100
#FGainiLow  #Atten: 30 dB Radio Device: BTS #FGainiow  #Atten: 30 dB Radio Device: BTS
Ref Offset 20.69 dB. Ref Offset 2054 dB
10 dBidiv Ref 30.00 dBm 10 dBidiv Ref 30.00 dBm
Log ‘ T Log
| ] CenterFreq T CenterFreq
00 903.900000 MHz| 100 905.300000 MHz|
20
00 4
500 ! 1 50 [
Center 903.9 MHz Span 1 MHz| CF Stej Center 905.3 MHz Span 1 MHz. CF Stey
#Res BW 3.9 kHz #VBW 12 kHz #Sweep 100 ms| 100,000 KH’; #Res BW 3.9 kHz #VBW 12 kHz #Sweep 100 ms| 100,000 ng
lAuto Man| Auto Man
Occupied Bandwidth Total Power 30.7 dBm O idth Total Power 33.4 dBm
124.10 kHz FreqOffset 124.20 kHz FreqOffset
Transmit Freq Error 1.332kHz  OBW Power 99.00 % oH Transmit Freq Error 1.205kHz  OBW Power 99.00 % oHz
x dB Bandwidth 139.3 kHz xdB -26.00 dB x dB Bandwidth 139.6 kHz x dB -26.00 dB
status status
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REPORT NO: R14333406-E1
FCC ID: 2AA3A-KST7030

DATE: 2022-08-02

8.2.2. 500kHz BANDWIDTH

Channe

I
(MHz)

Frequency

99% Bandwidth
(MHz)

Low

923.3

0.492

High

927.5

0.491

Keysight Spectrum Analyzer - AP2022.54,85502/40882, MOR-CON2 [E=Nrn Keysight Spectrum Analyzer - AP202254 85502/40882 MOR-CON2 [E=N=N
[ w oC [ seNsenT ALIGN AUTO __[03:07:17 PM)un 14,2022 3 9 [ SeNsEINT [ ALIGNAUTO _[03:22:40 PHJun 14,2022
| Center Freq: 923.300000 MHz Radio Std: None Frequency | Center Freq: 927.500000 MHz Radio Std: None Frequency
= Trig: FreeRun ‘AvglHold: 1001100 = Trig: FreeRun Avg|Hold: 100100
#FGain:Low  #Atten: 30 dB Radio Device: BTS | #FGainiLow  #Atten: 30 dB Radio Device: BTS
Ref Offset 20.69 dB. Ref Offset 20.89 dB.
10 dBidiv Ref 30.00 dBm 10 dBidiv Ref 30.00 dBm
Log Log
o ‘ ‘ CenterFreq| 00 CenterFreq|
00 923.300000 MHz| 0o 927.500000 MHz|
00 100
200 200
00 00
500 = ‘ 50.0
Center 923.3 MHz Span 2 MHz| CF Step) Center 927.5 MHz Span 2 MHz. CF Step)
#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|
lAuto Man| lAuto Man|
Occupied Bandwidth Total Power 30.8 dBm [o] ied Bandwidth Total Power 30.3 dBm
491.53 kHz Freqoffset 490.98 kHz Freqoffset
Transmit Freq Error 2.860 kHz OBW Power 99.00 % OHz Transmit Freq Error 3.097 kHz OBW Power 99.00 % OHz
x dB Bandwidth 548.3 kHz xdB -26.00 dB x dB Bandwidth 544.5 kHz xdB -26.00 dB
s status usc status

HIGH CHANNEL

UL LLC
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REPORT NO: R14333406-E1
FCC ID: 2AA3A-KST7030

DATE: 2022-08-02

8.3.6 dB BANDWIDTH
LIMITS

FCC §15.247 (a) (2)

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

8.3.1. 500kHz BANDWIDTH

(MHz)

Channel Frequency 6dB Bandwidth

(MHz)

Low

923.3

0.576

High

927.5

0.612

B Keysight Spectrum Analyzer - AP2022.5.4,85502/40882 MOR-CON2 [E=mE=E] B Keysight Spectrum Analyzer - AP2022.5.4,85502/40882 MOR-CON2 =R
[ R [s0a oc [ senseanT ALIGN AUTO __[03:05:34 PM)un 14,2022 = R [s00 D | SENSEANT] [ ALIGNAUTO [03:15:27 PHJun 14,2022 =
enter Freq 923.300000 MHz ) #Avg Type: RMS Ci 56 requency ICenter Freq 927.500000 MHz ) #Avg Type: RMS C 6 requency
Wids == Trig: FreeRun AvglHold: 20120 Ve[ PNO-Wide == Trig: Free Run Avg|Hold: 20/20 TreElM
IFGain:Low #Atten: 40 dB oelP IFGain:Low #Atten: 40 dB oet|P
Auto Tune| Auto Tune|
Ref Offset 20.89 dB. Ref Offset 2089 dB
10 dB/div Ref 30.00 dBm 10 dBidiv Ref 30.00 dBm
Log Log
CenterFreq CenterFreq
923.300000 MHz| 927.500000 MHz|
W
: K 0 oS
StartFreq| StartFreq|
921800000 MHz| MHz|
StopFreq o StopFreq
924.800000 MHz| 929.000000 MHz|
00
CF Step CF Step|
300.000 kHz| 300.000 kHz
lAuto Man| Auto Man
"
0o Freq Offset| Freq Offset|
h 0 Hz| 0 Hz|
Center 923.300 MHz Span 3.000 MHz Center 927.500 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)
saws. s s
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REPORT NO: R14333406-E1
FCC ID: 2AA3A-KST7030

DATE: 2022-08-02

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 BANDWIDTH

Channel

Frequency
(MHz)

20dB Bandwidth

(MHz)

Low

903.9

0.135

High

905.3

0.135

B Keyeight Spectram Anshyee - AP2022.5 435502/ 40882 MOR.CON2 T ] Neyeight Spectrum Analyeer - AP20225 4 85502/ 40882 MOR. CON (==
T/ [508 oc ALIGN AUTO [05:03:36 PMJ L R [s08 0C | ALIGN AUTO[04:32:32M
] #Avg Type: RMS TRaCE] Frequency #Avg Type: RM TRAC Frequency
PNO: Cioss == Trig: Free Run AvglHold: 1001100 PNO- Ciose == Trig: Free Run AvglHold: 1001100
IFGainlow  #Atten: 30 dB \FGainLow  #Atten: 30 dB
Auto Tune Auto Tune|
Ref Offset 20.89 dB. Ref Offset 2054 dB
10 deidiv - Ref 30.00 dBm 10 dBidiv Ref 30.00 dBm
Log Log
Center Freq| CenterFreq
B 903.900000 MHz| 905.300000 MHz|
StartFreq| StartFreq|
903.650000 MHz| 'y ci| 905.050000 MHz
X \ X
A
Stop Freq| Stop Freq|
904.150000 MHz| 905.550000 MHz|
CF Step)| CF Step|
50.000 kHz| 50.000 kHz|
Auto Man| Auto Man
a0
Freq Offset| Freq Offset|
0 Hz| 0 Hz|
ICenter 903.9000 MHz Span 500.0 kHz' Center 905.3000 MHz Span 500.0 kHz'
#Res BW 3.9 kHz #VBW 12 kHz Sweep 9.933 ms (1001 pts) #Res BW 3.9 kHz #VBW 12 kHz Sweep 9.933 ms (1001 pts)

LOW CHANNEL

HIGH CHANNEL
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REPORT NO: R14333406-E1 DATE: 2022-08-02
FCC ID: 2AA3A-KST7030

8.5.HOPPING FREQUENCY SEPARATION

LIMITS

FCC §15.247 (a) (1)

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

ﬁ Keysight Spectrum Analyzer - AP2022.54,85502/40882, MOR-CON2 = =R
L [ RF [s00 bpC | | [ SENSE:INT] | ALIGN AUTO  [04:50:32 PMJun 23, 2022
\ | #Avg Type: RMS TRece[ o+ -o|  Frequency
PNO: Wide Trig: Free Run Avg|Hold:>100/100 TYPE| M AR
IFGain:Low #Atten: 40 dB DET
Auto Tune
Ref Offset 20.54 dB
10 dBidiv. Ref 30.00 dBm
Log
A\ CenterFreq
20.0 904.600000 MHz
10.0
StartFreq
oon 904.100000 MHz
D Stop Freq
905.100000 MHz
200
CF Step
o 100.000 kHz
Auto Man
-40.0
Freq Offset
0.0 0Hz
0.0
Center 904.6000 MHz Span 1.000 MHz
#Res BW 62 kHz #VBW 200 kHz Sweep 1.000 ms {1001 pts)
MEG STATUS
HOPPING FREQUENCY SEPARATION PLOT
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REPORT NO: R14333406-E1 DATE: 2022-08-02
FCC ID: 2AA3A-KST7030

8.6.NUMBER OF HOPPING CHANNELS

LIMITS

For reporting purposes only (ref FCC §15.247 (f)

KDB 558074 D01 15.247 Meas Guidance v05r02 10. b) 4)
There is no minimum number of hopping channels associated with this type of hybrid system.

RESULTS
Normal Mode: 8 total channels observed.

8.6.1. 125kHz BANDWIDTH

ﬁ Keysight Spectrum Analyzer - AP2022.5.4,85502/40882, MOR-CON2 @@@
| |soe bc | | [ semsE:nT] [ ALIGN AUTO  [10:26:21 AMJun 15, 2022 E
[Center Freq 904.600000 MHz | Avg Type: Log-Pwr TRACE[TT3 05 g requency
PNO: Wide (0 1rig: FreeRun Avg|Hold:>100/100 TYPE|M iy
IFGain:Low Atten: 20 dB DET|P
Auto Tune|
Ref Offset 20.89 dB
10 dBidiv. ~ Ref 30.00 dBm
Log
Center Freq||
0.0 904.600000 MHzZ|
0.0
StartFreq|]
oo 903.600000 MHz|
no Stop Freq|]
905.600000 MHzZ|
200
CF Step
e 200.000 kHz
Auto Man
-40.0
Freq Offset|
00
0 Hz|
600
Center 904,600 MHz Span 2.000 MHz
#Res BW 10 kHz #VBW 30 kHz Sweep 1.000 ms (1001 pts)
IMSG STATUS
NUMBER OF HOPPING CHANNELS PLOT
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REPORT NO:

R14333406-E1

FCC ID: 2AA3A-KST7030

DATE: 2022-08-02

8.7.AVERAGE TIME OF OCCUPANCY

LIMITS

FCC §15.247 (f)

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.

8.7.1. 125kHz BANDWIDTH

Number of .
Pulse . | Average Time .. :
; Pulses in Limit Margin
Width of Occupancy
3.2 (sec) (sec)
(msec) (sec)
seconds
343.5 1 0.3435 0.4 -0.0565
[ o speciam Aate S02/40882 N — — =T B oy o B R R O —
* - — | l:::gﬂ;aiu,szm #hvg Type: RS Frequency = — g Freeren vy Type: RS
1FGain:Le #Atten: 40 dB Auto Tune IFGain:Low #Atten: 50 dB Auto Tune
s BN
CenterFreq Center Freq
StartFreq| StartFreq
0 )
Stop Freq| Stop Freq
oot A 1rt
Freq Offset| Freq Offset
1 |
ICenter 904.500000 MHz Span 0 Hz [Center 904.500000 MHz Span 0 Hz
IRes BW 100 kHz #VBW 300 kHz Sweep 437.0 ms (1001 pts) IRes BW 100 kHz #VBW 300 kHz Sweep 3.200 s (1001 pts)
PULSE WIDTH NUMBER OF PULSES IN 3.2 SECOND
OBSERVATION PERIOD
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REPORT NO: R14333406-E1

FCC ID: 2AA3A-KST7030

DATE: 2022-08-02

8.8.0UTPUT POWER

LIMITS

FCC §15.247 (b) (2)

TEST PROCEDURE

The transmitter output is connected to a gated average power meter.

The cable assembly insertion loss of 20.89 dB was entered as an offset in the power meter.

RESULTS

8.8.1. 125kHz BANDWIDTH — ANTENNA #1

Tested By: 85502/40882
Date: 2022-06-24
Channel Frequency AVG Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 903.9 16.67 30 -13.33
High 905.3 16.92 30 -13.08
8.8.2. 125kHz BANDWIDTH — ANTENNA #2
Tested By: 85502/40882
Date: 2022-06-24
Channel Frequency AVG Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 903.9 16.12 30 -13.88
High 905.3 16.92 30 -13.08
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REPORT NO: R14333406-E1

FCC ID: 2AA3A-KST7030

DATE: 2022-08-02

8.8.3. 500kHz BANDWIDTH — ANTENNA #1

Tested By: 85502/40882
Date: 2022-06-24
Channel Frequency AVG Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 923.3 15.10 30 -14.90
High 927.5 10.83 30 -19.17
8.8.4. 500kHz BANDWIDTH — ANTENNA #2
Tested By: 85502/40882
Date: 2022-06-24
Channel Frequency AVG Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 923.3 17.10 30 -12.90
High 927.5 17.84 30 -12.16
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REPORT NO: R14333406-E1 DATE: 2022-08-02
FCC ID: 2AA3A-KST7030

8.9.POWER SPECTRAL DENSITY

LIMITS

FCC §15.247 ()

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)
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: R14333406-E1
FCC ID: 2AA3A-KST7030

DATE: 2022-08-02

8.9.1. 125kHz BANDWIDTH

|Duty Cycle Correction |

Channel

Frequency
(MHz)

PSD

(dBm/3kHz)

Corr'd PSD
(dBm/3kHz)

Limit
(dBm/3kHz)

Margin
(dB)

Low

903.9

2.710

2.710

8

-5.29

High

905.3

4.627

4.627

8

-3.37

[B3"Keysight Spectrum Analyzer - AP2022.5485502/ 40882, MOR-CON2 [= o s B8 Keysight Spectrum Analyzer - AP2022.5 485502/ 40882, MOR. CONZ =)o )
o [ ® [soa oc [ senseant ALIGN AUTO__[02:36:03 PMJun 14,2022 oL R [s0a oC | SENSEANT] [ ALGNAUTO [0436:42PMJun 23, 2022
] #Avg Type: RMS TRacE[ 55|  Frequency #Avg Type: RMS TRice| 5 .s5g|  Frequemcy
PNOTCloss == Trig: FreeRun Avg|Hold: 300/300 TveE[a PNOCioss == Trig: Free Run AvglHold: 300/300 TreE(A
IFGainilow  #Atten: 40 dB oerlA IFGain-Low #Atten: 40 dB oET|A
Auto Tune| Auto Tune|
Ref Offset 20.89 dB Ref Offset 2054 dB
10 dBidiv Ref 30.00 dBm 10 dBidiv  Ref 30.00 dBm
Log Log
CenterFreq| CenterFreq
903.900000 MHz| 905.300000 MHz|
o 0
<> StartFreq| <> StartFreq|
- 903.700000 MHz| oo 905.100000 MHz|
Stop Freq Stop Freq|
904.100000 MHz| 905.500000 MHz|
00
00 CF Step CF Step
b 40.000 kHez| 40.000 kHz|
Auto Man| Auto Man)
4
. Freq Offset| Freq Offset|
0 He| 0 Hz|
500
ICenter 903.9000 MHz Span 400.0 kHz, Center 905.3000 MHz Span 400.0 kHz
[#Res BW 3.0 kHz #VBW 9.1 kHz* Sweep 17.67 ms (5001 pts) #Res BW 3.0 kHz #VBW 9.1 kHz* Sweep 17.67 ms (5001 pts)|

LOW CHANNEL

HIGH CHANNEL
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REPORT NO: R14333406-E1
FCC ID: 2AA3A-KST7030

DATE: 2022-08-02

8.9.2. 500kHz BANDWIDTH

|Duty Cycle Correction

Channel | Frequency PSD Corr'd PSD Limit Margin
(MHz) (dBm/3kHz) | (dBm/3kHz) | (dBm/3kHz) (dB)
Low 923.3 -1.749 -1.749 8 -9.75
High 927.5 0.312 0.312 8 -7.69

= ol s E y T=Te
" [s0a oc [ senseant ALIGN A R [s00 0C | ENSE:INT] [ aonauTo o3
] vg Type: RMS Frequency [ ] #Avg Type: RMS Frequency
PNGWide == Trig: FreeRun AvglHold: 1001100 PNG: Wide == Trig: FreeRun AvglHold: 1001100
IFGain:low  #Atten: 40 dB IFGain:Low  #Atten: 40 dB
Auto Tune Auto Tune|
Ref Offset 20.89 dB. Ref Offset 2089 dB
10 dBidiv  Ref 30.00 dBm 10 dB/div  Ref 30.00 dBm
Log Log
Center Freq| CenterFreq
923.300000 MHz| 927.500000 MHz|
StartFreq| StartFreq|
I 922.850000 MHz| ¢ 927.025000 MHz|
Stop Freq| Stop Freq|
923.750000 MHz| 927.975000 MHz|
CF Step)| CF Step|
90.000 kHz| 95.000 kHz|
lAuto Man| Auto Man
a
Freq Offset Freq Offset
0 Hz| 0 Hz|
Center 923.3000 MHz Span 900.0 kHz Center 927.5000 MHz Span 950.0 kHz
#Res BW 3.0 kHz #VBW 9.1 kHz* Sweep 39.67 ms (5001 pts) #Res BW 3.0 kHz #VBW 9.1 kHz* Sweep 41.67 ms (5001 pts)
sTaTUS. satus
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REPORT NO: R14333406-E1 DATE: 2022-08-02
FCC ID: 2AA3A-KST7030

8.10. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)

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: R14333406-E1
FCC ID: 2AA3A-KST7030

DATE: 2022-08-02

8.10.1.

125kHz BANDWIDTH

—
= [BE Keysight Spectram Analyzer - AP2022.54 85502/A06E2 MOR-CONZ e
T senseant ALIGN AUTO [ 10:27:43 AM1un 30, 2022 C 2 _oc | SENSENT] [ AGNAUTO [10:30:09 AMun 30,2022
#Avg Type: RMS 55| Frequency #Avg Type: RM 56| Frequency
PNO-Wide == Trig: Free Run Avg|Hold: 100/100 PNO: Fast == Trig: Free Run AvglHold: 10110 TrPE(m
IFGainiLow  #Atten: 50 dB IFGain:iLow  #Atten: 40 dB oeTlP
Auto Tune| Auto Tune,
Ref Offset 20,54 dB Ref Offset 2054 dB
10 dgidiv__ Ref 40.00 dBm 10 dBidiv__Ref 30.00 dBm
Log Log
300 CenterFreq . CenterFreq
20 ) 902.000000 MHz] 00 13.015000000 GHz|
2o StartFreq| 0o 0 StartFreq|
e 897.000000 MHz| e 30.000000 MHz|
. 0
00 00
» Stop Freq . Stop Freq
907.000000 MHz] 26000000000 GHz
500 600
Center 902.000 MHz Span 10.00 MHz, CF Step)| Start 30 MHz Stop 26.00 GHz CF Step|
#Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (1001 pts) 1.000000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2597000000 GHz;
R S T [pte Man) z pute Men
4 N T 903.85 MHz 16.908 dBm 1N T 903.9 MHz 16.768 dBm
2 N i 90200MHz 23440 dBm 2 N f 26666GHz  -27.272dBm
3N f 89868MHz  -21.882dBm FreqOffset 3 N f 39099GHz  -25.077 dBm FreqOffset
4 0Hz @ N f 254689GHz  -21.266 dBm 0Hz
5 = 5 B
6 6
7 7
8 8
9 9
10 10
1 - 1 -
sc sarus s status
—
202254 85502/ H0882 MOR-CON2 == B KeysightSpectrum Analyzer - AP2022.54 85502/40882 MOR-CONZ Lo @
. e oc I T senseant ALIGN AUTO [10:38:54 AMJun 30, 2022 . R [s09 oc | SENSEINT] ALIGN AUTO 1040310 Al Jun 30,2022
enter Freq 917.000000 MHz #Avg Type: RMS 5| Frequency #Avg Type: RMS 3 Frequency
PNO-Wide == Trig: Free Run Avg|Hold: 100100 e PNO: Fast == Trig: Free Run AvglHold: 10110 e
IFGain:Low #Atten: 50 dB oETl IEGain:Low #Atten: 40 dB oerlP
Auto Tune| Auto Tune
Ref Offset 20.54 dB Ref Offset 2054 dB
10 dBidiv___Ref 40.00 dBm 10 dBidiv__Ref 30.00 dBm
Log Log
00— Center Freq| LS CenterFreq|
nol -4 917.000000 MHz| 100 13015000000 GHz|
00 00
- StartFreq| o f\ StartFreq)|
oo 5 = 904.500000 MHz] @0 O 30000000 MHz|
00 w00
oo Stop Freq - Stop Freq|
N 929.500000 MHz| - 26000000000 GHz
Center 917.00 MHz Span 25.00 MHz| CF Step)| Start 30 MHz Stop 26.00 GHz CF Step|
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts) 2500000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2597000000 GHz;
jpute Man) T e
N 905.350 MHz N 905.3 MHz 17.080 dBm
N 922900MHz 21577 dBm 2 N f 24868GHz  -28862dBm
N 917.00MHz 24561 dBm FreqOffset 3 N f 44053GHz  -25.241dBm FreqOffset
OHz 4 N f 256280GHz 22198 dBm 0Hz
L 5 L
6
7
8
9
10
L 1 J
= starus s sTatus

HIGH CHANNEL BANDEDGE

OUT-OF-BAND HIGH CHANNEL
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REPORT NO: R14333406-E1
FCC ID: 2AA3A-KST7030

DATE: 2022-08-02

8.10.2.

125kHz BANDWIDTH - HOPPING

(B Keyeight Spectrum Analyzer - AP2022.5485502/40882 MOR. CON2 T ok [o e )
. R 500 oc T SENSEINT] [ AGNAUTO [11:38:30 AM)un 30,2022 Froquency [ _® [s0a oc [ senseant ALIGN AUTO__[11:36:41 AMJun 30,2022 Frequency
q I #Avg Type: RMS Tace[l 2355 6 N #Avg Type: RMS TRACE 56
T A M",',ﬁo:wm, == Trig: FreeRun AvglHold: 100/100 e E R ATy MH,,fm: Fast _._‘ Trig: Free Run /glHold:>10011 |
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Auto Tune| Auto Tune|
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Log Log
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e StartFreq| o StartFreq|
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0 0 4
00 i
. Stop Freq| . Stop Freq|
) 904500000 MHz| ) 963.000000 MHz]
Center 902.000 MHz Span 5.000 MHz, CF Step Center 928.00 MHz Span 50.00 MHz| 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 1.867 ms (1001 pts) 5.000000 MHz|
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8.10.3. 500kHz BANDWIDTH
Lele ] 3 N2 =S
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00 00
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[Aute Man) Y [~ FUNCTION | FUNCTIONWIDTH] _FUNCTIONVALUE_ 8 Aute Man
923.50 MHz 17.926 dBm 923.3 MHz 17.897 dBm
92100MHz 24787 dBm 25200GHz  -28276 dBm
917.45 MHz 21359 dBm FreqOffset 139 8 GHz -26:988 dBm FreqOffset
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REPORT NO: R14333406-E1
FCC ID: 2AA3A-KST7030

DATE: 2022-08-02

9. RADIATED TEST RESULTS

LIMITS
FCC §15.205 and §15.209

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 3MHz
for peak measurements.

For final measurements above 1 GHz for 125kHz and 500kHz the resolution bandwidth is set to 1 MHz;
the video bandwidth is set to 3 MHz for peak measurements. For average measurements above 1GHz for
125kHz, the resolution bandwidth is set to 1MHz and the video bandwidth is set to 1/T with peak detector.
For average measurements above 1GHz for 500kHz, the resolution bandwidth is set to 1MHz and the
video bandwidth is set to 3MHz with voltage averaging detector.

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.

Page 31 of 71

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: R14333406-E1
FCC ID: 2AA3A-KST7030

DATE: 2022-08-02

9.1. TRANSMITTER BELOW 1 GHz

9.1.1. 125kHz BANDWIDTH — ANTENNA #1

QETeat Facility: UL Morrisville 2822 Jun 16 18:18:55
Radiated Emissions - 3 Meters
= Project Number: 14333406
8 Client: KS Technologies
Test Location: Chaomber |
Mode: 1Tx, 883.9MHz, 125kHz
75 Tested by: 19289 / 11993
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Range () REU/BU Ref/Attn  Det/Avg Nade Sueep Ple  #oups/ode Label Range (HHz) RBLI/UBl Ref/Atin  Det/Avg Hode Swesp Ple  #oups/fode  Label
1:32-1888 128k (-6dB)/1M  97/18 PEAK/LogPur-Video  l4msec(futo) 18k MAXH Horizontal
Rev 9.5 18 Oct 26821
ggTeit Facility: UL Morrisville 2822 Jun 16 18:18:55
Rodicted Emissions - 3 Meters
= Project Number: 14333406
8 Client: KS Technologies
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Mode: 1Tx, 9B83.9MHz, 125kHz
75 Tested by: 19283 / 11993
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REPORT NO: R14333406-E1 DATE: 2022-08-02
FCC ID: 2AA3A-KST7030

Meter Corrected
Frequency . AT0066 | Gain/Loss | Filter . QPk Limit |Margin|Azimuth|Height .
Marker| " VHz) ':::ﬂ'\'l‘)g Det| (48/m) (dB) (dB) (:;33'/':) (dBuV/m) | (dB) | (Degs) | (cm) "2
1 |***137.379] 37.87 | Pk 19.2 -29.8 4 27.67 4352 |-15.85] 0-360 | 199 | H
3 [***272.015| 38.41 | Pk 19 285 4 29.31 4602 |-16.71] 0-360 | 100 | H
5 |***400.055| 39.19 | Pk 213 273 7 33.89 4602 |-12.13] 0-360 | 100 | H
6 | **888.062 | 33 | Pk 27.9 24.1 1.2 38 46.02 8.02 | 0-360 | 100 | H
8 | ***122.15 | 42.56 | Pk 19.5 -29.9 4 32.56 4352 |-10.96| 0-360 | 99 Vv
9 |[**¥137.282] 47.66 | Pk 19.2 -29.8 4 37.46 43.52 -6.06 | 0-360 | 99 Vv
7 81.41 46.93 | Pk 13.4 -30.3 3 3033 - - o360 99 Vv
2 148.728 | 41.7 | Pk 18.4 -29.6 4 30.9 - - Jo360| 199 | H
10 302.861 | 43.69 | Pk 19.4 283 5 35.29 - - | o360 99 Vv
4 302.77 | 46.36 | Pk 19.4 283 5 37.96 - - | o360 99 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: R14333406-E1 DATE: 2022-08-02

FCC ID: 2AA3A-KST7030

HIGH CHANNEL

gsUl Morrisville 2022 Jun 23 15:25:25
Rodioted Emissions — 3 Meters
Project Number: 14333486
85 Client: KS Technologies
Test Location: Chamber 4
Mode: ITx, 985.3MHz, |25kHz
75 Tested by: 19289 / 11993
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Frequency (MHz)
Range (MHz) RBLI/UBY Ref/Attn  Det/Avg Mode Sueep Pts  #Sups/Mode  Lobel Ronge (MHz) RBU/UBL Ref/fttn  Det/Avg Mode Sweep Pts  #Sups/Mode  Label
1:36-1080 128kC-6dB)/1M 97/18 PEAK/LogPur-Video  14nsec(futo) 1Bk MAXH Horizontol
Rev 3.5 18 Oct 2821
gsUL Morrisville 20822 Jun 23 15:25:25
Rodioted Emissions - 3 Meters
a5 Project Number: 14333486
Client: KS Technologies
Test Location: Chamber 4
Mode: ITx, 985.3MHz, 125kHz
75 Tested by: 19289 / 11993
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REPORT NO: R14333406-E1 DATE: 2022-08-02
FCC ID: 2AA3A-KST7030

Meter Corrected

Frequency X AT0081 Gain/Loss . . QPk Limit | Margin |Azimuth|Height .
Marker Reading| Det Filter (dB Readin Polari
(MHz) [ dBuV)g (dB/m) (dB) (dB) (dBuv/ rﬁ) (dBuv/m) | (dB) | (Degs) | (cm) ty
1 [***137.379] 42.12 | Pk 19.5 -30.4 4 31.62 43.52 -11.9 | 0-360 | 100 H
5 [***325074] 46.73 | Pk 20.4 29 4 38.53 46.02 -7.49 | 0-360 | 100 H
6 |***137.379] 42.94 | Pk 19.5 -30.4 4 32.44 43.52 -11.08 | 0-360 | 100 Vv
8 |***326.141| 39.81 | Pk 20.4 289 4 31.71 46.02 -14.31 | 0-360 | 100 v
2 144.751 | 48.12 | Pk 19 -30.3 4 37.22 - - 0-360 | 100 H
7 147.564 | 44.43 | Pk 18.9 -30.3 4 33.43 - - 0-360 | 100 Vv
3 300.242 | 50.04 | Pk 19.8 -29.2 5 41.14 - - 0-360 | 100 H
4 314.889 | 50.29 | Pk 20.3 -29.1 5 41.99 - - 0-360 | 100 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: R14333406-E1
FCC ID: 2AA3A-KST7030

DATE: 2022-08-02

9.1.2. 125kHz BANDWIDTH — ANTENNA #2

LOW CHANNEL

Range (HHz) 6/ VB0

gﬁTest Focility: UL Morrisville 2022 Jun 17 11:37:48
Roadicated Emissions - 3 Meters
= Project Number: 14333486
8 Client: KS Technologies
Test Location: Chamber |
- Mode: 1Tx, 983.9MHz, 125kHz
7 Tested by: 19289 / 11993
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REPORT NO: R14333406-E1 DATE: 2022-08-02
FCC ID: 2AA3A-KST7030

Meter Corrected
Frequency . AT0066 Gain/Loss . . QPk Limit | Margin |Azimuth|Height .

Marker (MHz) T:::I\r;)g Det (dB/m) (dB) Filter (dB) (:;3:1;;:) (dBuV/m) (dB) | (Degs) | (cm) Polarity
13 |***136.797| 41.05 Pk 19.2 -29.8 A4 30.85 43.52 -12.67 | 0-360 199 H
14 * **171.62 | 40.26 Pk 17.5 -29.3 3 28.76 43.52 -14.76 | 0-360 199 H
9 * ** 131.753| 44.34 Pk 19.5 -30 4 34.24 43.52 -9.28 0-360 100 Vv
15 |***172.299| 37.14 Pk 17.5 -29.4 3 25.54 43.52 -17.98 | 0-360 100 Vv
16 |* **249.996| 40.36 Pk 17.3 -28.5 4 29.56 46.02 -16.46 | 0-360 100 Vv
6 61.525 46.61 Pk 13.8 -30.6 2 30.01 - - 0-360 100 Vv
1 63.174 48.34 Pk 13.9 -30.8 2 31.64 - - 0-360 399 H
7 77.336 47.36 Pk 13.8 -30.6 3 30.86 - - 0-360 100 Vv
2 87.133 50.34 Pk 13.3 -30.2 2 33.64 - - 0-360 199 H
3 96.736 56.7 Pk 15.4 -30.2 2 42.1 - - 0-360 299 H
8 96.736 47.58 Pk 15.4 -30.2 2 32.98 - - 0-360 100 Vv
12 107.988 48.6 Pk 17.9 -30.3 2 36.4 - - 0-360 299 H
10 146.982 44.4 Pk 18.5 -29.6 4 33.7 - - 0-360 100 Vv

147.176 49.29 Pk 18.5 -29.6 A4 38.59 - - 0-360 199 H

5 303.54 49.27 Pk 19.5 -28.3 .5 40.97 - - 0-360 99 H
11 303.54 45.04 Pk 19.5 -28.3 .5 36.74 - - 0-360 100 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: R14333406-E1
FCC ID: 2AA3A-KST7030

DATE: 2022-08-02

HIGH CHANNEL

gsUl Morrisville 2022 Jun 23 14:22:B1
Rodioted Emissions — 3 Meters
Project Number: 14333486
85 Client: KS Technologies
Test Location: Chamber 4
Mode: ITx, 985.3MHz, |25kHz
75 Tested by: 19289 / 11993
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Range (MHz) RBLI/UBY Ref/Attn  Det/Avg Mode Sueep Pts  #Sups/Mode  Lobel Ronge (MHz) RBU/UBL Ref/fttn  Det/Avg Mode Sweep Pts  #Sups/Mode  Label
1:36-1080 128kC-6dB)/1M 97/18 PEAK/LogPur-Video  14nsec(futo) 1Bk MAXH Horizontol
Rev 3.5 18 Oct 2821
gsUL Morrisville 20822 Jun 23 14:22:81
Rodioted Emissions - 3 Meters
a5 Project Number: 14333486
Client: KS Technologies
Test Location: Chamber 4
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REPORT NO: R14333406-E1 DATE: 2022-08-02
FCC ID: 2AA3A-KST7030

Meter Corrected
Frequency . AT0081 Gain/Loss . . QPk Limit | Margin [Azimuth | Height .

Marker (MHz) T:::I\r;)g Det (dB/m) (dB) Filter (dB) (:;3:1;;:) (dBuV/m)| (dB) | (Degs) | (cm) Polarity
9 * **134.275| 42.1 Pk 19.8 -30.5 A4 31.8 43.52 -11.72 | 0-360 100 H
10 * ** 206.36 | 41.06 Pk 22.3 -28.4 7 35.66 46.02 -10.36 | 0-360 100 H
12 |***127.776| 43.73 Pk 20.1 -30.5 4 33.73 43.52 -9.79 0-360 100 Vv
13  |* **406.457| 35.87 Pk 22.3 -28.5 7 30.37 46.02 -15.65 | 0-360 100 Vv
1 63.174 52.35 Pk 13.9 -31.3 2 35.15 - - 0-360 100 H
7 63.853 48.8 Pk 14 -31.3 2 31.7 - - 0-360 100 Vv
11 75.978 46.86 Pk 14.2 -31.1 3 30.26 - - 0-360 200 Vv
2 87.133 54.34 Pk 13.6 -31 2 37.14 - - 0-360 300 H
3 95.184 58.24 Pk 15.2 -30.8 2 42.84 - - 0-360 200 H
8 96.736 52.45 Pk 15.6 -31 2 37.25 - - 0-360 200 Vv
4 106.339 50.2 Pk 18.1 -30.6 2 37.9 - - 0-360 200 H
5 299.466 54.4 Pk 19.8 -29.2 .5 45.5 - - 0-360 100 H
6 303.637 53.32 Pk 20 -29.2 .5 44.62 - - 0-360 100 H

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

** - indicates frequency in Taiwan NCC LP0002 Restricted Band

Pk - Peak detector

Page 39 of 71
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: R14333406-E1
FCC ID: 2AA3A-KST7030

DATE: 2022-08-02

9.1.3. 500kHz BANDWIDTH — ANTENNA #1

LOW CHANNEL

ggTaat Facility: UL Morrisville 2022 Jun 16 12:22:52
Roadiated Emissions - 3 Meters
= Project Number: 14333406
8 Client: KS Technologies
Test Location: Chomber |
Mode: 1Tx, 8923.3MHz, 500kHz
75 Tested by: 19289 / 11993
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REPORT NO: R14333406-E1

FCC ID: 2AA3A-KST7030

DATE: 2022-08-02

Meter Corrected
Frequency . AT0066 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 |[***137.379| 39.57 | Pk 19.2 -29.8 4 29.37 43.52 -14.15 0-360 | 399 H
3 |***250.093| 38.05 | Pk 17.3 -28.5 4 27.25 46.02 -18.77 0-360 99 H
9 |***127.194| 45.18 | Pk 19.6 -30 4 35.18 43.52 -8.34 0-360 | 100 \Y
10 |* **137.282| 45.5 Pk 19.2 -29.8 4 35.3 43.52 -8.22 0-360 | 100 \Y
13 30.097 27.43 | Pk 26.7 -31.1 .1 23.13 - - 0-360 | 300 \Y
7 55.899 47.94 | Pk 13.1 -30.8 .1 30.34 - - 0-360 | 100 \Y
8 81.41 46.99 | Pk 13.4 -30.3 3 30.39 - - 0-360 | 100 \Y
2 147.855 41.94 | Pk 18.5 -29.5 4 31.34 - - 0-360 | 199 H
4 301.018 52.45 | Pk 19.3 -28.4 .5 43.85 - - 0-360 99 H
11 301.988 46.02 | Pk 19.4 -28.4 .5 37.52 - - 0-360 | 100 \Y
5 462.814 35.39 | Pk 23 -27.2 7 31.89 - - 0-360 99 H
12 824.818 35.36 | Pk 27.5 -24.9 9 38.86 - - 0-360 | 199 \Y
6 824.915 44.28 | Pk 27.5 -24.9 9 47.78 - - 0-360 99 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: R14333406-E1
FCC ID: 2AA3A-KST7030

DATE: 2022-08-02

HIGH CHANNEL

g:Teit Facility: UL Morrisville 2822 Jun 16 12:47:17
Radiated Emissions - 3 Meters
= Project Number: 14333406
8 Client: KS Technologies
Test Location: Chamber |
- Mode: 1Tx, 827.5MHz, 58BkHz
7 Tested by: 19289 / 11993
65
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Frequency (MHz)
Range () RE/B Ref/Attn  Det/Avg Made Sueep Pis  #oupsiode Label Range (Hz) REU/UBl Ref/Atin  Det/fvg Mode Sweep Pis  #oupslfods Lobel
1:30-1608 120k(-608)/1H 97718 PEAK/LogPur-Video  I4msec(uto) 1Bk MEXH Horizontal
Rev 9.5 18 Dct 2821
gsTeat Facility: UL Morrisville 2822 Jun 16 12:47:17
Radicted Emissions - 3 Meters
85 Project Number: 14333406
Client: KS Technologies
Test Location: Chamber |
Mode: 1Tx, 827.5MHz, 508kHz
75 Tested by: 19289 / 11993
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1908 128k(-608)/1H 57 K/LogPur-U fdnsec(huto) 1Bk X ert
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REPORT NO: R14333406-E1 DATE: 2022-08-02
FCC ID: 2AA3A-KST7030

Meter Corrected
Frequency . AT0066 Gain/Loss . . QPk Limit | Margin |Azimuth|Height .

Marker (MHz) T:::I\r;)g Det (dB/m) (dB) Filter (dB) (:;3:1;;:) (dBuV/m) (dB) | (Degs) | (cm) Polarity
1 * ** 137.379| 39.78 Pk 19.2 -29.8 A4 29.58 43.52 -13.94 | 0-360 200 H
3 * ** 250.966| 37.45 Pk 17.3 -28.6 A4 26.55 46.02 -19.47 | 0-360 100 H
5 * ** 400.055| 39.15 Pk 21.3 -27.3 7 33.85 46.02 -12.17 | 0-360 100 H
6 ** 800.083 | 33.65 Pk 27.2 -25 9 36.75 46.02 -9.27 0-360 100 H
9 * ** 137.379| 46.35 Pk 19.2 -29.8 4 36.15 43.52 -7.37 0-360 100 Vv
13 |* ** 400.055| 36.76 Pk 21.3 -27.3 7 31.46 46.02 -14.56 | 0-360 100 Vv
7 56.675 48.02 Pk 13.2 -30.8 2 30.62 - - 0-360 100 Vv
8 81.41 48.7 Pk 134 -30.3 3 32.1 - - 0-360 100 Vv
2 147.855 42.97 Pk 18.5 -29.5 A4 32.37 - - 0-360 200 H
10 148.825 45.39 Pk 18.4 -29.6 4 34.59 - - 0-360 100 Vv
11 182.29 39.6 Pk 17.2 -29.4 4 27.8 - - 0-360 100 Vv
4 301.697 51.41 Pk 194 -28.4 .5 4291 - - 0-360 100 H
12 302.958 45.63 Pk 194 -28.3 .5 37.23 - - 0-360 100 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: R14333406-E1
FCC ID: 2AA3A-KST7030

DATE: 2022-08-02

9.1.4. 500kHz BANDWIDTH — ANTENNA #2

LOW CHANNEL

Frequency (MHzJ

Ref/Attn  Det/Avg Hode

Range (HHz) 6/ VB0

Sueep

gﬁTest Focility: UL Morrisville 2022 Jun 17 89:58:24
Roadicated Emissions - 3 Meters
85 Project Number: 14333486
Client: KS Technologies
Test Location: Chamber |
- Mode: 1Tx, 923.3MHz, 5BBkHz
7 Tested by: 19289 / 11993
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Range (HHz) RE/UEU Ref/Attn  Det/Avg Hode Sueep Pls  Foups/Made  Label Range C(HHZ) REW/VB0 Ref/Attn  Det/vg Mode Sueep Pts  foups/Mode Lbel
1:33- 1080 1ZBKC-68)/1M 97/18  PEAK/LogPur-Uiden  ldnsec(uto) 1Bk HAXH Horizontal
Rev 9.5 18 Oct 2621
gﬁTest Foacility: UL Morrisville 2022 Jun 17 89:58:24
Rodicated Emissions - 3 Meters
85 Project Number: 14333486
Client: KS Technologies
Test Location: Chamber |
Mode: 1Tx, 923.3MHz, 5BBkHz
75 Tested by: 19289 / 11993
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Sueep
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1ak  MA ertico
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REPORT NO: R14333406-E1 DATE: 2022-08-02
FCC ID: 2AA3A-KST7030

Meter Corrected
Frequency . AT0066 Gain/Loss . . QPk Limit | Margin |Azimuth|Height .

Marker (MHz) T:::I\r;)g Det (dB/m) (dB) Filter (dB) (:;3:1;;:) (dBuV/m) (dB) | (Degs) | (cm) Polarity
12 * ** 74426 | 47.88 Pk 14.1 -30.7 2 31.48 40 -8.52 0-360 199 H
14 |***172.008| 40.68 Pk 17.5 -29.4 3 29.08 43.52 -14.44 | 0-360 100 H
7 * ** 74329 | 46.46 Pk 14.1 -30.7 2 30.06 40 -9.94 | 0-360 99 Vv
15 |* **128.649| 43.72 Pk 19.6 -29.8 4 33.92 43.52 -9.6 0-360 99 Vv
16 |***171.426| 38.55 Pk 17.5 -29.3 3 27.05 43.52 -16.47 | 0-360 199 Vv
6 36.014 39.51 Pk 22.9 -314 1 31.11 - - 0-360 99 Vv
1 71.128 49.13 Pk 14.3 -30.6 2 33.03 - - 0-360 399 H
2 87.133 50.97 Pk 13.3 -30.2 2 34.27 - - 0-360 299 H
3 96.736 55.97 Pk 15.4 -30.2 2 41.37 - - 0-360 299 H
8 98.385 48.23 Pk 15.8 -30.3 2 33.93 - - 0-360 300 Vv
13 107.988 47.23 Pk 17.9 -30.3 2 35.03 - - 0-360 299 H
4 147.079 47.92 Pk 18.5 -29.6 4 37.22 - - 0-360 199 H
9 147.176 46.31 Pk 18.5 -29.6 4 35.61 - - 0-360 199 Vv
5 303.443 47.07 Pk 19.4 -28.3 .5 38.67 - - 0-360 100 H
10 303.7825 45.74 Pk 19.5 -28.3 .5 37.44 - - 0-360 199 Vv
11 575.528 38.59 Pk 24.5 -26.5 .8 37.39 - - 0-360 99 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: R14333406-E1
FCC ID: 2AA3A-KST7030

DATE: 2022-08-02

HIGH CHANNEL

quest Facility: UL Morrisville 2822 Jun 17 09:07:20
Radiated Emissions - 3 Meters
85 Project Number: 14333486
Client: KS Technologies
Test Location: Chamber |
Mode: 1Tx, 927.5MHz, 5BBkHz
75 Tested by: 19289 / 11993
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Range (HH2) RE/UBU Ref/Attn  Det/Avg flode Suecp Pis  Fowps/Made  Label Ronge (HHZ) RBU/VED Ref/Attn  Det/Avg Mode Sucep Pts  foups/Mode  Lobel
1:35-1880 120k(-6B)/11 97/1B  PEAK/LogPur-Video ldnsec(futo) 18k MK Horizontal
Rev 8.5 18 Oct 2621
ngESt Facility: UL Morrisville 2822 Jun 17 ©89:07:20
Radiated Emissions - 3 Meters
= Project Number: 14333486
8 Client: KS Technologies
Test Location: Chamber |
Mode: 1Tx, 927.5MHz, 5BBkHz
75 Tested by: 19283 / 11993
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Ronge (D) RE/UBU Ref/Atin  Det/Avg fode Sueep Pis  Fowps/Made  Label Ronge CHHZ) RBU/VED Ref/Attn  Det/Avg Mode Sueep Pts foups/fode  Lobel
5o- 100 B(-6d6)/1H 97 K/ Logfur insec(Auto) 16k MR .
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REPORT NO: R14333406-E1 DATE: 2022-08-02
FCC ID: 2AA3A-KST7030

Meter Corrected
Frequency . AT0066 Gain/Loss . . QPk Limit Margin |Azimuth| Height .

Marker (MHz) T:::I\r;)g Det (dB/m) (dB) Filter (dB) (:;3:1;;:) (dBuV/m) (dB) | (Degs) | (cm) Polarity
11 * ** 74329 | 47.69 Pk 14.1 -30.7 2 31.29 40 -8.71 0-360 400 H
12 * **114.39 | 44.67 Pk 18.8 -29.8 3 33.97 43.52 -9.55 0-360 299 H
13 |* **328.372| 36.57 Pk 19.7 -28.1 4 28.57 46.02 -17.45 | 0-360 100 H
14 |***132.529| 43.71 Pk 19.5 -30 4 33.61 43.52 -9.91 0-360 100 Vv
15 |***172.784| 38.12 Pk 17.4 -29.4 3 26.42 43.52 -17.1 0-360 199 Vv
16 |* **249.996| 37.72 Pk 17.3 -28.5 4 26.92 46.02 -19.1 0-360 100 Vv
6 35.917 40.46 Pk 23 -314 1 32.16 - - 0-360 100 Vv
1 75.978 48.49 Pk 13.9 -30.5 3 32.19 - - 0-360 400 H
2 87.133 50.26 Pk 13.3 -30.2 2 33.56 - - 0-360 199 H
7 96.736 48.5 Pk 15.4 -30.2 2 33.9 - - 0-360 299 Vv
3 98.385 56 Pk 15.8 -30.3 2 41.7 - - 0-360 299 H
4 147.079 47.57 Pk 18.5 -29.6 4 36.87 - - 0-360 199 H
8 147.079 45.75 Pk 18.5 -29.6 4 35.05 - - 0-360 299 Vv
9 302.667 46.04 Pk 19.4 -28.3 .5 37.64 - - 0-360 199 Vv
5 303.54 47.66 Pk 19.5 -28.3 .5 39.36 - - 0-360 100 H
10 569.805 40.12 Pk 24.4 -26.9 .8 38.42 - - 0-360 100 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: R14333406-E1
FCC ID: 2AA3A-KST7030

DATE: 2022-08-02

9.2. TRANSMITTER ABOVE 1GHZ

9.2.1. 125kHz BANDWIDTH — ANTENNA #1

1QSTES*, Focility: UL Morrisville 2022 Jun 15 10:48:48
Rodioated Emissions 3-Meters
- Project Number: 14333486
9 Client: KS Technologies
Test Location: Chomber |
Mode: 1Tx, 983.9MHz, 125kHz
85 Tested by: 19289 / 11993
Pk Limit C(dBuU/m)
75
65
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£ L g
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Frequency (GHz)
Rorge (6i2) FEI/VEU Ref/Attn  Det/Avg fode Sueep Pis  Fowps/ade  Label Ronge (6HD) AU/ Ref/Atin  Det/fivg Pode Sueep Pts  Foups/fode  Lobel
12151 MR/ 592 PERK/Pur Avg(RNS)  Fncec(uto) 18k HAXH Horizontal
Rev 9.5 18 Oct 2621
1QKTEst Focility: UL Morrisville 2022 Jun 15 10:48:48
Rodioted Emissions 3-Meters
a5 Project Number: 14333486
Client: KS Technologies
Test Location: Chomber |
- Mode: 1Tx, 983.9MHz, 125kHz
8 Tested by: 19289 / 11993
Pk Limit (dBuU/m)
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Frequency (GHzJ
Range (6H2) REU/VEU Ref/Attn  Det/vg fode Sueep Pis Fowps/Mode  Label Range (6HD) RBU/R Ref/Attn  Det/Avg Hode Sueep Pts  Foups/fode  Label
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REPORT NO: R14333406-E1
FCC ID: 2AA3A-KST7030

DATE: 2022-08-02

Marker Frequency R“::c:?r:g Det AT0072 |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 *1.2502 50.67 | Pk 29.3 -36.2 9 44.67 54 -9.33 74 -29.33| 0-360 | 101 H
2 * *% 13501 | 49.09 | Pk 29.6 -35.7 .8 43.79 54 -10.21 74 -30.21| 0-360 | 101 H
3 **1.8073 47.7 Pk 30.5 -35.1 4 43.5 54 -10.5 74 -30.5 | 0-360 | 200 H
4 * *¥%2.71158| 54.24 | PK2 32.5 -33.6 .5 53.64 - - 74 -20.36| 138 101 H

* *% 27117 | 51.45 |V1TV| 325 -33.6 .5 50.85 54 -3.15 - - 138 101 H
6 *1.2493 51.12 | Pk 29.2 -36.2 9 45.02 54 -8.98 74 -28.98 | 0-360 | 200 \Y
7 * *% 13501 | 47.79 | Pk 29.6 -35.7 .8 42.49 54 -11.51 74 -31.51| 0-360 | 101 \Y
8 * *¥%2.71157| 52.15 | PK2 32.5 -33.6 .5 51.55 - - 74 -22.45| 261 381 \Y

* *% 27117 | 48.79 |V1TV| 325 -33.6 .5 48.19 54 -5.81 - - 261 381 \Y
5 7.2307 54.11 | Pk 35.7 -30.7 .6 59.71 - - - - 0-360 | 101 H
9 7.2316 45.05 | Pk 35.7 -30.6 .6 50.75 - - - - 0-360 | 400 \Y

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 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: R14333406-E1
FCC ID: 2AA3A-KST7030

DATE: 2022-08-02

HIGH CHANNEL

WBSUL Morrisville 2022 Jun 23 16:04:13
Rodioted Emissions 3-Meters
Project Number: 14333486
95 Client: KS Technologies
Test Location: Chomber 4
Mode: 1Tx, 985.3MHz, 125kHz
85 Tested by: 19289 / 11993
Pk Limit (dBuU/m>
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Ronge (GHz) B/ Ref/fttn  Det/fvg Hode Sueep Pls Kaps/liade Lobel Ronge (6H2) RBU/VBl Ref/Atin  Det/fvg tode Sueep Pts #oups/fode Lobel
1:1-18 INC-EB)/M 8572 PERK/Pur Avg(NS)  Jensec(Auto) Bk MAIH Hor i zonta
Rev 9.5 18 Oct 2821
1@5UL Morrisville 2822 Jun 23 16:04:13
Roadicoted Emissions 3-Meters
95 Project Number: 14333486
Client: KS Technologies
Test Location: Chomber 4
Mode: 1Tx, 985.3MHz, 125kHz
85 Tested by: 19289 / 11993
Pk Limit C(dBulU/m)
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Range (6Hz) REU/VB Ref/fittn  Det/fvg Hode Suecp Pis  #aps/liade Lobel Ronge (6H2) RBU/UBU Ref/Atin  Det/fvg tode Sueep Pts #5ups/fode Lobel
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REPORT NO: R14333406-E1

FCC ID: 2AA3A-KST7030

DATE: 2022-08-02

Marker Frequency R“::c:?r:g Det AT0069 |Gain/Loss| Filter C:;;Z?':‘egd Avg Limit |(Margin| Pk Limit M:r';in Azimuth|Height| Polarit
(GHz) (dBuV) (dB/m) (dB) (dB) dBuV/m (dBuv/m) | (dB) | (dBuV/m) (dB) (Degs) | (cm)
1 |***1.1998| 47.51 | Pk 28.2 -35.9 1.1 40.91 54 -13.09 74 -33.09| 0-360 | 100 H
2 |***1.3492| 48.21 | Pk 28.7 -36.1 .8 41.61 54 -12.39 74 -32.39| 0-360 | 100 H
3 |***3.9727| 38.67 | Pk 33.5 -33.6 4 38.97 54 -15.03 74 -35.03 | 0-360 | 100 H
4 [***90964| 36.11 | Pk 36.2 -26.7 7 46.31 54 -7.69 74 -27.69| 0-360 | 200 H
5 |***1.1998| 46.42 | Pk 28.2 -35.9 1.1 39.82 54 -14.18 74 -34.18 | 0-360 | 300 \Y
6 |***1.3501| 44.67 | Pk 28.7 -36.1 .8 38.07 54 -15.93 74 -35.93 | 0-360 | 400 \Y
7 |***4.2337| 38.22 | Pk 33.3 -32.5 4 39.42 54 -14.58 74 -34.58 | 0-360 | 200 \Y
8 |***9.1234| 37.28 | Pk 36.3 -26.6 .6 47.58 54 -6.42 74 -26.42 | 0-360 | 200 \Y

* - 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: R14333406-E1 DATE: 2022-08-02
FCC ID: 2AA3A-KST7030

9.2.2. 125kHz BANDWIDTH — ANTENNA #2

1QKTES*, Facility: UL Morrisville 2022 Jun 14 13:16:26
Radicted Emissions 3-Meters
= Project Number: 14333486
9 Client: KS Technologies
Test Location: Chamber |
- Mode: 1Tx, 983.9MHz, 125kHz
8 Tested by: 19289 / 11993
Pk Limit (dBuU/m3
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Frequency (GHzJ
Ronge (Gfiz) [N Ref/Atin  Det/Avg fode Sezep Pls  #owps/liade Lobel Ronge (6z) RE/VBl Ref/Atin  Det/fvg Hode Sucep Pts  ups/Mede Lobel
1:1-18 NC-GB)/3H 9972 PERK/Fur Avg(RMS)  Jnsec(Autod 18k HAXH Horizontal
Rev 9.5 18 Oct 2821
1@5TESt Focility: UL Morrisville 2022 Jun 14 13:16:26
Radicated Emissions 3-Meters
= Project Number: 14333486
e Client: KS Technologies
Test Location: Chamber |
Mode: 1Tx, 983.9MHz, 125kHz
85 Tested by: 19289 / 11993
Pk Limit (dBulU/m]
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Frequency (GHzJ
Ronge (GHiz) I Ref/Atin  Det/Avg flode Saep Pls  #owps/llade Lobel Range (62 REW/UE Ref/Atin  Det/fvg Hode Sucep Pts  toups/fode Label
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REPORT NO: R14333406-E1

FCC ID: 2AA3A-KST7030

DATE: 2022-08-02

Marker Frequency R“::c:?r:g Det AT0072 |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 |***1.1998| 47.67 | Pk 28.7 -35.9 1.1 41.57 54 -12.43 74 -32.43 | 0-360 | 200 H
5 |***1.1998| 47.96 | Pk 28.7 -35.9 1.1 41.86 54 -12.14 74 -32.14 | 0-360 | 200 \Y
7 |***1.3492| 44.63 | Pk 29.6 -35.7 .8 39.33 54 -14.67 74 -34.67 | 0-360 | 300 \Y
3 |***1.3501| 46.34 | Pk 29.6 -35.7 .8 41.04 54 -12.96 74 -32.96 | 0-360 | 200 H
2 *1.2493 | 46.86 | Pk 29.2 -36.2 9 40.76 54 -13.24 74 -33.24 | 0-360 | 299 H
6 *1.2493 | 45.53 | Pk 29.2 -36.2 9 39.43 54 -14.57 74 -34.57 | 0-360 | 300 \Y
4 7.2307 40.98 | Pk 35.7 -30.7 .6 46.58 - - - - 0-360 | 400 H
8 7.2316 42.8 | Pk 35.7 -30.6 .6 48.5 - - - - 0-360 | 101 \Y

* - 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: R14333406-E1
FCC ID: 2AA3A-KST7030

DATE: 2022-08-02

HIGH CHANNEL

WBSUL Morrisville 2022 Jun 23 16:31:54
Rodioted Emissions 3-Meters
Project Number: 14333486
95 Client: KS Technologies
Test Location: Chomber 4
Mode: 1Tx, 985.3MHz, 125kHz
85 Tested by: 23567 / 11993
Pk Limit (dBuU/m>
75
65
-
< | < Avg Limit CdBUU/m)
|3 655
Z|5
©)] 45 i
N :L. 2 3 "
14 35 | J’L ‘ MMWWMW
(@] 'MMWL SRR
I
25
15
1 18
Frequency (GHz)
Ronge (GHz) B/ Ref/fttn  Det/fvg Hode Sueep Pls Kups/Hlade Ronge (6H2) RBU/VBl Ref/Atin  Det/fvg tode Sueep Pts #oups/fode Lobel
1:1-18 INC-EB)/M 8572 PERK/Pur Avg(NS)  Jensec(Auto) Bk MAIH
Rev 9.5 18 Oct 2821
1@5UL Morrisville 2822 Jun 23 16:31:54
Roadicoted Emissions 3-Meters
95 Project Number: 14333486
Client: KS Technologies
Test Location: Chomber 4
Mode: 1Tx, 985.3MHz, 125kHz
85 Tested by: 23567 / 11993
Pk Limit C(dBulU/m)
75
65
£ .
RS Avg Limit (dBUU/m)
< 3 55
ol 6
—_— 5 7 o
|- 45 o @
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g 35
25
15
1 18
Frequency (GHz)
Range (6Hz) REU/VB Ref/fittn  Det/fvg Hode Suecp Pis  #aps/liade Lobel Ronge (6H2) RBU/UBU Ref/Atin  Det/fvg tode Sueep Pts #5ups/fode Lobel
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REPORT NO: R14333406-E1

FCC ID: 2AA3A-KST7030

DATE: 2022-08-02

Marker Frequency R“::c:?r:g Det AT0069 |Gain/Loss| Filter C:;;Z?':‘egd Avg Limit |(Margin| Pk Limit M:r';in Azimuth|Height| Polarit
(GHz) (dBuV) (dB/m) (dB) (dB) dBuV/m (dBuv/m) | (dB) | (dBuV/m) (dB) (Degs) | (cm)
1 *1.2502 | 48.03 | Pk 29.1 -36.1 9 41.93 54 -12.07 74 -32.07 | 0-360 | 100 H
2 |***1.3492| 45.31 | Pk 28.7 -36.1 .8 38.71 54 -15.29 74 -35.29 | 0-360 | 100 H
3 |***2.7163| 43.54 | Pk 31.9 -36.1 .5 39.84 54 -14.16 74 -34.16 | 0-360 | 100 H
4 *1.2493 | 4491 | Pk 29.1 -36.1 9 38.81 54 -15.19 74 -35.19 | 0-360 | 400 \Y
5 |***5.4316| 42.26 | Pk 34.4 -32.1 3 44.86 54 -9.14 74 -29.14| 0-360 | 300 \Y
6 |***8.1487| 39.41 | Pk 35.7 -28.1 .5 47.51 54 -6.49 74 -26.49 | 0-360 | 300 \Y
7 7.2424 38.22 | Pk 35.5 -28.7 .6 45.62 - - 0-360 | 300 \Y

* - 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: R14333406-E1
FCC ID: 2AA3A-KST7030

DATE: 2022-08-02

9.2.3. 500kHz BANDWIDTH — ANTENNA #1

1QKTEst Facility: UL Morrisville 2022 Jun 15 13:20:85
Radioted Emissions 3-Meters
95 Project Number: 14333486
Client: KS Technologies
Test Location: Chomber |
Mode: 1Tx, 923 .3MHz, 5BBkHz
85 Tested by: 19289 / 11993
Pk Limit (dBuU/m)
75
65
<
3 .
< Avg Limit (dBulU/m)
El: s
©
Z | 1 4 -
('\3‘ 45 9.2 5 ‘ T
| MWWWM%WW‘WW”M e |
o 35 J“iw m ’LJ)M;.-WW m }hul | WWW
O W W L wer W
T
25
15
1 18
Frequency (GHz)
Range (Gfiz) 6/ VB Ref/Atin  Det/fivg fode Sueep Pls #5ups/Made Lobel Ronge (GHiz) REW/VEL Ref/Atin  Det/fvg Mode Sueep Pts  tups/Mode Label
1:1-18 HC-GB)/3 9972 PERK/Pur Avg(R1S)  Bnsec(Auto) 16k Horizantol
Rev 9.5 18 Oct 2621
1QI:TES*. Facility: UL Morrisville 2022 Jun 15 13:20:05
Radiated Emissions 3-Meters
= Project Number: 14333486
9 Client: KS Technologies
Test Location: Chaomber |
Mode: 1Tx, 923 .3MHz, 5BBkHz
85 Tested by: 19289 / 11993
Pk Limit (dBuU/m)
75
65
| < Avg Limit (dBul/m)
|3 =
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—_ 5 8 o)
|_ 45 o B i
o 8 :
u 35t
25
15
[z
Frequency (GHz)
Ronge (6riz) 6/ VE Ref/Atin  Det/fvg flode Sueep Pis #5ups/Made Lobel Ronge (Giz) REW/VEL Ref/fiin  Det/Avg Mode Sucep Pts  toups/Mede Lobel
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REPORT NO: R14333406-E1

FCC ID: 2AA3A-KST7030

DATE: 2022-08-02

Marker Frequency R“::c:?r:g Det AT0072 |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 *1.2493 | 52.32 | Pk 29.2 -36.2 9 46.22 54 -7.78 74 -27.78 | 0-360 | 101 H
2 [***1.3492| 49.85 | Pk 29.6 -35.7 .8 44.55 54 -9.45 74 -29.45| 0-360 | 101 H
3 **1.846 | 46.32 | Pk 31 -35 4 42.72 - - - - 0-360 | 199 H
4 [***27703| 49.18 | Pk 32.5 -34.2 .5 47.98 54 -6.02 74 -26.02 | 0-360 | 101 H
10 |[***9.4915| 37.84 | Pk 36.7 -28.6 9 46.84 54 -7.16 74 -27.16 | 0-360 | 199 H
5 *1.2493 | 50.7 | Pk 29.2 -36.2 9 44.6 54 -9.4 74 -29.4 | 0-360 | 101 \Y
6 |***1.3501| 47.21 | Pk 29.6 -35.7 .8 41.91 54 -12.09 74 -32.09| 0-360 | 101 \Y
7 **1.8469 | 45.89 | Pk 31 -35.1 4 42.19 - - - - 0-360 | 400 \Y
8 [***2.7703| 46.7 | Pk 32.5 -34.2 .5 45.5 54 -8.5 74 -28.5 | 0-360 | 400 \Y
9 8.6671 39.52 | Pk 35.9 -29 .5 46.92 - - - - 0-360 | 101 \Y

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

** - indicates frequency in Taiwan NCC LP0002 Restricted Band

Pk - Peak dete

ctor
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REPORT NO: R14333406-E1
FCC ID: 2AA3A-KST7030

DATE: 2022-08-02

HIGH CHANNEL

1ESTES*, Focility: UL Morrisville 2822 Jun 15 13:45: 11
Rodiated Emissions 3-Meters
= Project Number: 14333486
9 Client: KS Technologies
Test Locaotion: Chomber |
Mode: 1Tx, 927.5MHz, 5BBkHz
85 Tested by: 19289 / 11993
Pk Limit C(dBuU/m)
75
65
<
£ L
~ Avg Limit (dBuU/m)
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Z | 3 ]
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45 9 1
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14 350 el lm‘J\‘\ il AMJ“ il ‘JMWMWWW
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T
25
15
1 [z
Frequency (GHz)
Rorge (6i2) EI/VEU Ref/Attn  Det/Avg fode Sueep Pls  Fowps/ade  Label Ronge (D) AU/ Ref/Attn  Det/Avg Hode Sueep Pts  Foups/fode  Lobel
12151 MR/ 992 PERK/Pur Avg(RNS)  Fncec(uto) 18k HAXH Horizontal
Rev 9.5 18 Oct 2621
1QKTEst Focility: UL Morrisville 20822 Jun 15 13:45:11
Rodioted Emissions 3-Meters
- Project Number: 14333486
9 Client: KS Technologies
Test Location: Chaomber |
- Mode: 1Tx, 927 .5MHz, 5BBkHz
B8 Tested by: 192839 / 11993
Pk Limit (dBuU/m)
75
65
| < Avg Limit (dBuU/m)
< |3 55
Q 8
Ol-= o g
fu 45 > =
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o e 0
g 35{bei
25
15
1 18
Frequency (GHzJ
Range (62) REU/VEU Ref/Atin  Det/fvg flode Sueep Pls  Foups/Made Label Range (612> R/ Ref/Aitn  Det/Avg Pode Sueep Pts  foups/fode Lobel
Rev 9.5 18 Oct 2621
Page 58 of 71
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: R14333406-E1
FCC ID: 2AA3A-KST7030

DATE: 2022-08-02

Marker Frequency R“::c:?r:g Det AT0072 |Gain/Loss| Filter C:;;Z?':‘egd Avg Limit |Margin| Pk Limit M::(gin IAzimuth|Height Polarity
(GHz) (dBuV) (dB/m) (dB) (dB) dBuV/m (dBuv/m) | (dB) | (dBuV/m) (dB) (Degs) | (cm)
1 *1.2493 51.47 | Pk 29.2 -36.2 9 45.37 54 -8.63 74 -28.63 | 0-360 | 101 H
2 * %% 13492 | 50.51 | Pk 29.6 -35.7 .8 45.21 54 -8.79 74 -28.79 | 0-360 | 101 H
3 |***278174| 52.85 | PK2 32.5 -33.9 .5 51.95 - - 74 -22.05| 191 107 H
3 |***278228| 46.28 |ADV| 32.5 -34 .5 45.28 54 -8.72 - - 191 107 H
4 * *% 90586 | 38.34 | Pk 36.2 -28.9 .6 46.24 54 -7.76 74 -27.76 | 0-360 | 299 H
5 *1.2493 50.97 | Pk 29.2 -36.2 9 44.87 54 -9.13 74 -29.13 | 0-360 | 101 \Y
6 * *% 13501 | 46.59 | Pk 29.6 -35.7 .8 41.29 54 -12.71 74 -32.71 | 0-360 | 200 \Y
7 * *¥% 14491 | 46.84 | Pk 28.6 -35.3 .8 40.94 54 -13.06 74 -33.06 | 0-360 | 400 \Y
8 |***2.78194| 46.51 | PK2 32.5 -33.9 .5 45.61 - - 74 -28.39| 309 116 \Y
8 |***2.78228| 37.29 |[ADV| 325 -34 .5 36.29 54 -17.71 - - 309 116 \Y
9 * *%9.0838 | 38.29 | Pk 36.3 -28.6 7 46.69 54 -7.31 74 -27.31 | 0-360 | 400 \Y

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector

PK2 - Maximum Peak
ADV - Linear Voltage Average
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REPORT NO: R14333406-E1
FCC ID: 2AA3A-KST7030

DATE: 2022-08-02

9.2.4. 500kHz BANDWIDTH — ANTENNA #2

1QKTES*, Facility: UL Morrisville 2022 Jun 14 13:58:58
Radicted Emissions 3-Meters
= Project Number: 14333486
9 Client: KS Technologies
Test Location: Chamber |
- Mode: 1Tx, 923.3MHz, 5BBkHz
8 Tested by: 19289 / 11993
Pk Limit (dBuU/m3
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65
<
N Avg Limit C(dBul/m)
= 5} 55 vg Limi ul/m
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45 4 5 TYY
> SEEN i TR g T |
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Frequency (GHzJ
Ronge (Gfiz) [N Ref/Atin  Det/Avg fode Sezep Pls  #owps/liade Lobel Ronge (6z) RE/VBl Ref/Atin  Det/fvg Hode Sucep Pts  ups/Mede Lobel
1:1-18 NC-GB)/3H 9972 PERK/Fur Avg(RMS)  Jnsec(Autod 18k HAXH Hori zontal
Rev 9.5 18 Oct 2821
W@5T53t Focility: UL Morrisville 2022 Jun 14 13:58:58
Radicated Emissions 3-Meters
= Project Number: 14333486
e Client: KS Technologies
Test Location: Chamber |
Mode: 1Tx, 923.3MHz, 5BBkHz
85 Tested by: 19289 / 11993
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REPORT NO: R14333406-E1

FCC ID: 2AA3A-KST7030

DATE: 2022-08-02

Marker Frequency R“::c:?r:g Det AT0072 |Gain/Los| Filter C:;;Z?':‘egd Avg Limit |Margin| Pk Limit M:r';in Azimuth|Height Polarity
(GHz) (dBuV) (dB/m) | s(dB) (dB) dBuV/m (dBuv/m) | (dB) | (dBuV/m) (dB) (Degs) | (cm)
1 |***1.0999| 47.93 | Pk 28.1 -35.9 1.2 41.33 54 -12.67 74 -32.67| 0-360 | 199 H
2 [***1.1989| 48.44 | Pk 28.7 -35.9 1.1 42.34 54 -11.66 74 -31.66 | 0-360 | 101 H
7 |***1.1998| 46.64 | Pk 28.7 -35.9 1.1 40.54 54 -13.46 74 -33.46 | 0-360 | 300 \Y
8 |***1.3492| 45.63 | Pk 29.6 -35.7 .8 40.33 54 -13.67 74 -33.67 | 0-360 | 300 \Y
3 [***1.3501| 46.41 | Pk 29.6 -35.7 .8 41.11 54 -12.89 74 -32.89| 0-360 | 199 H
5 |[***2.7703| 44.34 | Pk 32.5 -34.2 .5 43.14 54 -10.86 74 -30.86 | 0-360 | 199 H
9 |***2.7703| 43.11 | Pk 32.5 -34.2 .5 41.91 54 -12.09 74 -32.09| 0-360 | 101 \Y
10 |* **9.4897| 37.72 | Pk 36.7 -28.7 9 46.62 54 -7.38 74 -27.38| 0-360 | 101 \Y
4 **1.846 | 46.1 | Pk 31 -35 4 42.5 - - - - 0-360 | 199 H
6 9.5329 37.11 | Pk 36.8 -28.3 7 46.31 - - - - 0-360 | 300 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: R14333406-E1
FCC ID: 2AA3A-KST7030

DATE: 2022-08-02

HIGH CHANNEL

1@5TESt Focility: UL Morrisville 2822 Jun 14 15:02:84
Radicated Emissions 3-Meters
= Project Number: 14333486
e Client: KS Technologies
Test Location: Chomber |
Mode: 1Tx, 927.5MHz, 5BBkHz
85 Tested by: 19289 / 11993
Pk Limit (dBulU/m)
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1118 NC-6B)/3N 5972 PERK/Fur Arg(RYS)  Fnsec(Auto) 1Bx  HAKH Hori zontal
Rev 9.5 18 Oct 2@21
1QKT\Est Facility: UL Morrisville 2822 Jun 14 15:02:84
Radicted Emissions 3-Meters
= Project Number: 14333486
9 Client: KS Technologies
Test Location: Chomber |
- Mode: 1Tx, 927.5MHz, 5BBkHz
B Tested by: 19289 / 11993
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Rev 9.5 18 Oct 2@21
Page 62 of 71
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: R14333406-E1
FCC ID: 2AA3A-KST7030

DATE: 2022-08-02

Marker Frequency R“::c:?r:g Det AT0072 |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 * *¥%1.1998 | 48.73 | Pk 28.7 -35.9 1.1 42.63 54 -11.37 74 -31.37| 0-360 | 101 H
2 *1.2493 | 46.99 | Pk 29.2 -36.2 9 40.89 54 -13.11 74 -33.11| 0-360 | 199 H
3 * *¥% 13501 | 47.12 | Pk 29.6 -35.7 .8 41.82 54 -12.18 74 -32.18| 0-360 | 101 H
4 |***2.78226| 50.44 | PK2 32.5 -34 .5 49.44 - - 74 -24.56 | 197 244 H
4 |[***2.78244| 43.79 |ADV| 32.5 -34 .5 42.79 54 -11.21 - - 197 244 H
6 * *¥%1.1998 | 46.71 | Pk 28.7 -35.9 1.1 40.61 54 -13.39 74 -33.39| 0-360 | 200 \Y
7 *1.2502 | 45.59 | Pk 29.3 -36.2 9 39.59 54 -14.41 74 -34.41| 0-360 | 300 \Y
8 * *¥% 13501 | 44.79 | Pk 29.6 -35.7 .8 39.49 54 -14.51 74 -34.51| 0-360 | 400 \Y
9 * *% 2782 | 47.83 | Pk 32.5 -33.9 .5 46.93 54 -7.07 74 -27.07 | 0-360 | 101 \Y
5 9.5347 36.98 | Pk 36.8 -28.6 7 45.88 - - - - 0-360 | 400 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector

PK2 - Maximum Peak
ADV - Linear Voltage Average
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REPORT NO: R14333406-E1 DATE: 2022-08-02
FCC ID: 2AA3A-KST7030

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).

9.3.1. ANTENNA #1

SPURIOUS EMISSIONS BELOW 30 MHz (E-FIELD)

7BTBEt Facility: UL Morrisville 26822 Jun 16 13:47:54
RF Emissions
= Pttt
Test Locotion: Chember 1
Mode: 1Tx, 9@@MHz Worst cose
4607 Tested by: 19289 / 11993
\\
34 . g O CaBaU I
E 22 ]
-
:“3 18
32 2 B ¥
=z ;
o
-14 b -
iy A g . " 4 . i U " y
_og . ! iy >
_ B
-38 "
. BT 7 i Ta Ja
Frequency (MHz)
Ronge (Miz) RELVEN Ref/fttn  Det/fvg Mode Sweep Pts  #Sups/Mode  Lobel Range (HHz) RELAEN Ref/httn  Det/fvg Mode Suegp Pts  #Swps/Mode  Lobel
1:.003-.15 8C-bdB) /3K 168718 PERK/o It freg Auto 2881 MAXH B Degroes
2:.15-.49 Sh(-6dB1/ 180 97718 PERK/Uo It g Aute 2681 MaxH B Dsgrase. 7:.009-.15 28AC-bdB) 3k |r/1e PEAKUol ¢ g Aute 2801 HAXH Flot
3:.45-38 S(-BdB)1EBK 97718 PERK /oIt Avg Auts TEE MAXH B Degre: 8:.15-.49 G (-6cB]/| BB 97718 PERK/Uol t Bvg Auts 28A1 HAXH Flot
9:.40-38 Ok(-6cB)/|BRk 97718 PEAK/Uolt hvg Aute TEA HAXH Flat
L3AM_927 .5 _SH68kHz_Faet12. DAT Rev 9.5 12 Jun 2819
Frequency) Metfer ATO0059 Gain/Loss |Dist. Corr. Factor Corretfted Avg/QP Limit PK Limit Wors.t Azimuth | Loop
Marker| " Mpg) |Reading| Det | o) (dB) (dB) Reading (@Buv/m) | (@Buv/m) V2B (Degs) | Angle
(dBuv) dB(uVolts/meter) (dB) 8 s
1 .09945 30.77 | Pk 10.3 1 -80 -38.83 27.65 47.65 -66.48 | 0-360 | Odegs
2 .24656 41.69 | Pk 10.1 1 -80 -28.11 19.77 39.77 -47.88 | 0-360 | Odegs
3 .97062 28.11 | Pk 10.3 2 -40 -1.39 27.86 - -29.25| 0-360 | Odegs
4 .02448 44.14 | Pk 13.7 1 -80 -22.06 39.83 59.83 -61.89 | 0-360 (90 degs
5 .23194 42.69 | Pk 10.1 1 -80 -27.11 20.3 40.3 -47.41| 0-360 |90 degs
6 94533 30.75 | Pk 10.3 2 -40 1.25 28.09 - -26.84 | 0-360 |90 degs
7 .10024 33.45 | Pk 10.3 1 -80 -36.15 27.58 47.58 -63.73 | 0-360 Flat
8 .19505 44.69 | Pk 10.2 1 -80 -25.01 21.8 41.8 -46.81| 0-360 Flat
9 .81463 31.18 | Pk 10.2 2 -40 1.58 29.38 - -27.8 | 0-360 Flat
Pk - Peak detector
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REPORT NO: R14333406-E1

FCC ID: 2AA3A-KST7030

DATE: 2022-08-02

9.3.2. ANTENNA #2

SPURIOUS EMISSIONS BELOW 30 MHz (E-FIELD)

sgTest Facility: UL Morrisville 20822 Jun 17  B8:16:16
RF Emissions
58 C15ane K Tochno log iea
Test Location: Chomber |
L Mode: 1Tx, 927.5MHz, 588kHz
46} Tested by: 19289 / 11993
—
34 S . CTRTE ARG R
E 22 —
< —
2 1
E i
2 -2 i WW
o) v 1
g By 8
-14 2
iy 12
_ WWM st o LS
26 Piiln, 9 - ; %“"“Mm
2 i
-38
. 0081 i i 8 30
Frequency (MHz2
nge (HHz) RBU/UBW Ref/fttn  Det/fivg Mode Sueep Pts  #Swps/Mode  Lobel Range (MHz) RBU/UBU Ref/fAttn  Det/Avg Mode Sueep Pts  #Sups/Mode  Label
1:.089-.15 200C-6d8)/3k  187/18 PERK/o 1t Avg T05msec(Auto) 2001 MAXH B Degrees
2:.15-.49 Ok(-6cB)/ 188k 97/18 PEK/olt fvg ZnsecChuto) 2081 MAXH B Degrees 7:.089-.15 200(-6dB)/3x  187/18 PEAK/ Vol Avg o) 2081 MAXH Flat
3:.49-38 Ok(-6dB) /108K 97/18 PERKAolt fvg Tinsec(Auto) 7081  MAXH B Degrees YL‘ l;—d:] :: I:g:g: JSEL jmg ;E:i/ﬂv‘z} :v; L;) _SE: 12;: H\;:
Rev 9.5 18 Oct 2821
Met: C ted A P Worst
Frequency| N Fr ATO0059 Gain/Loss Dist. Corr. orretf € v.g/fl PK Limit ors. Azimuth| Loop
Marker (MHz) Reading| Det (dB/m) (dB) Factor (dB) Reading Limit (dBuV/m) Margin (Degs) | Angle
(dBuv) dB(uVolts/meter)| (dBuV/m) (dB) € e
1 .09221 | 33.54 | Pk 10.6 .1 -80 -35.76 28.31 48.31 -64.07 | 0-360 | 0 degs
2 18239 | 45.23 | Pk 10.2 .1 -80 -24.47 22.38 42.38 -46.85 | 0-360 | 0 degs
3 66707 | 32.42 | Pk 10.2 2 -40 2.82 31.12 - -28.3 | 0-360 | Odegs
4 22.80529 | 12.72 | Pk 9.6 1 -40 -16.68 29.54 - -46.22 | 0-360 | 0 degs
5 .08206 35 Pk 10.6 .1 -80 -34.3 29.32 49.32 -63.62 | 0-360 |90 degs
6 .20729 445 | Pk 10.2 .1 -80 -25.2 21.27 41.27 -46.47 | 0-360 |90 degs
7 .68394 | 33.81 | Pk 10.2 2 -40 4.21 30.9 - -26.69 | 0-360 |90 degs
8 22.85588 | 17.13 | Pk 9.6 1 -40 -12.27 29.54 - -41.81 | 0-360 |90 degs
9 .04187 | 39.76 | Pk 11.9 .1 -80 -28.24 35.17 45.17 -63.41 | 0-360 Flat
10 .16403 | 46.37 | Pk 10.2 .1 -80 -23.33 23.31 43.31 -46.64 | 0-360 Flat
11 70502 | 32.71 | Pk 10.2 2 -40 3.11 30.64 - -27.53 | 0-360 Flat
Pk - Peak detector
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REPORT NO: R14333406-E1 DATE: 2022-08-02
FCC ID: 2AA3A-KST7030

10. AC MAINS LINE CONDUCTED EMISSIONS

LIMITS

§15.207

(@) Except as shown in paragraphs (b) and (c) of this section, for an intentional radiator that is
designed to be connected to the public utility (AC) power line, the radio frequency voltage that is
conducted back onto the AC power line on any frequency or frequencies, within the band 150 kHz
to 30 MHz, shall not exceed the limits in the following table, as measured using a 50uH/50 ohms
line impedance stabilization network (LISN). Compliance with the provisions of this paragraph shall
be based on the measurement of the radio frequency voltage between each power line and ground
at the power terminal. The lower limit applies at the band edges.

Frequency range Limits (dBuV)
(MHz) Quasi-peak Average
0.1510 0.50 66 to 56 56 to 46
0.50t0 5 56 46
510 30 60 50
Notes:
1. The lower limit shall apply at the transition frequencies
2. The limit decreases linearly with the logarithm of the frequency in the range 0.15 MHz to
0.50 MHz.

TEST PROCEDURE

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

The receiver is set to a resolution bandwidth of 9 kHz above 150kHz and 200Hz below 150kHz.
Peak detection is used unless otherwise noted as quasi-peak or average.

Line conducted data is recorded for both lines.
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10.1.1. ANTENNA #1

LINE 1 RESULTS

1Qg'ﬂest Foacility: UL-Morrisville 2022 Jun 30 13:52:48
Conducted RFI Uoltage
Project Number:14333486
L Client:KS Technologies
Test Location:CONDT
Mode: 988MHz WC
86 Tested by:85502/40882
78
\\
3 Closs=B AP Uiimit
3 [
:\ o0 1 Sk B A g T T
S An
5 agdhy
Wy
30 b S
2 WSS, a v RS-
L T O Y s :‘ R . g w?w
¢ %,
28\ 4 %, g e o
M /m ~ W T
18 W\ st g 1 1,. 12
15 1 18 38
Frequency (MHz)
’m Ref/Attn  Det/Avg fode Sueep Fts #5ups/flade Label Ronge (MHz) REW Ref/Attn  Det/Avg Mode Sueep Fts #5ups/fode Lobel ‘
1:.15-38 k(- a2/18 Pk/Av 188ns/ IkHz 9958 I/URIT Line-L1
Rev 9.5 18 Oct 2021
Range 1: Line-L1 .15 - 30MHz
Marker Frequency Meter Det LISN VCF (dB) Cbl/Limiter Corrected Class-B QP Margin Class-B Avg Margin
(MHz) Reading (dB) Reading Limit (dB) Limit (dB)
(dBuV) dBuV
1 .156 35.57 Pk 2 9.8 45.57 65.67 -20.1 - -
2 .162 16.76 Av .2 9.8 26.76 - - 55.36 -28.6
3 .39 18.01 Pk 1 9.8 27.91 58.06 -30.15 - -
4 .381 8.78 Av 1 9.8 18.68 - - 48.26 -29.58
5 1.128 18.84 Pk 0 9.8 28.64 56 -27.36 - -
6 1.113 11.15 Av 0 9.8 20.95 - - 46 -25.05
7 3.936 12.27 Pk 0 9.9 22.17 56 -33.83 - -
8 3.903 1.08 Av 0 9.9 10.98 - - 46 -35.02
9 7.902 12.48 Pk 1 10 22.58 60 -37.42 - -
10 7.893 1.81 Av 1 10 11.91 - - 50 -38.09
11 13.56 13.3 Pk 1 10 23.4 60 -36.6 - -
12 13.56 .24 Av 1 10 10.34 - - 50 -39.66
Pk - Peak detector
Av - Average detection
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LINE 2 RESULT

1QBTEst Focility: UL-Morrisville 2022 Jun 30 13:52:48
Conducted RFI Uoltage
Project Number: 14333486
96 Client:KS Technologies
Test Location:CONDI
Mode: 988MHz UWC
il Tested by:B5502/40882
78
—
3 66 CTESETE 0P Ui T E
3 [
ﬁ‘ 583 CresEegAvy TR
2 fol
S 40
15
A 17
3@ 194 B o
/ A 18 21 203
2gl.-. J ol B TR T WO x Coal
o R b
\ 2z 24
. N 20 i ON
N RVAY YA AT e
‘,U VAV, " : \'\...y"“\«/"""
5 1 ‘ 10 30
Frequency (MHzJ
Ronge (HHz) REU Ref/Attn  Det/Avg Hode Sueep Fts #5ups/Made Label Ronge (MHz) RBW Ref/Attn  Det/Avg Mode Sueep Fts #5ups/fode Lobel l
Rev 9.5 18 Oct 2821
Range 2: Line-L2 .15 - 30MHz
Marker Frequency Meter Det LISN VCF (dB) Cbl/Limiter Corrected Class-B QP Margin Class-B Avg Margin
(MHz) Reading (dB) Reading Limit (dB) Limit (dB)
(dBuv) dBuVv
13 .156 34.58 Pk 2 9.8 44.58 65.67 -21.09 - -
14 .159 18.77 Av 2 9.8 28.77 - - 55.52 -26.75
15 .396 24.31 Pk 1 9.8 34.21 57.94 -23.73 - -
16 .399 16.6 Av 1 9.8 26.5 - - 47.87 -21.37
17 1.143 19.68 Pk 0 9.8 29.48 56 -26.52 - -
18 1.164 12 Av 0 9.8 21.8 - - 46 -24.2
19 3.963 10.77 Pk 0 9.9 20.67 56 -35.33 - -
20 3.963 .01 Av 0 9.9 9.91 - - 46 -36.09
21 7.908 13 Pk 1 10 23.1 60 -36.9 - -
22 7.953 2.9 Av 1 10 13 - - 50 -37
23 13.557 13.28 Pk 1 10 23.38 60 -36.62 - -
24 13.563 2.55 Av 1 10 12.65 - - 50 -37.35
Pk - Peak detector
Av - Average detection
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10.1.1. ANTENNA #2

LINE 1 RESULTS

1QQTEst Foacility: UL-Morrisville 2022 Jun 17 13:31:208
Conducted RFI Uoltage
Project Number: 14333486
L Client:KS Technologies
Test Location:CONDT
Mode: 988MHz UC
86 Tested by:B85502/40882
78
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3 1\
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: \F\
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Frequency (MHz)
’an R?f‘/sun Eft:evg Hode. uj!?ii—: z;in »‘ﬁmf{lpuae HEZ\H Ronge (MHz) REW Ref/Attn  Det/Avg Mode Sueep Fts #5ups/fode Lobel
Rev 9.5 18 Oct 2821
Range 1: Line-L1 .15 - 30MHz
Meter Corrected
F Cbl/Limit Class-B QP Margi Class-B A Margi
Marker r((e:nl:azr;cy Reading | Det | LISN VCF (dB) /( d';;' er Reading a:ismitQ (Z;g)m ai?mit Ve (Z;g)m
(dBuV) dBuV
1 .156 40.35 Pk 2 9.8 50.35 65.67 -15.32 - -
2 .159 16.26 Av 2 9.8 26.26 - - 55.52 -29.26
3 .369 21.49 Pk 1 9.8 31.39 58.52 -27.13 - -
4 .378 9.29 Av 1 9.8 19.19 - - 48.32 -29.13
5 .849 17.99 Pk 0 9.8 27.79 56 -28.21 - -
6 .876 10.66 Av 0 9.8 20.46 - - 46 -25.54
7 3.015 9.64 Pk 0 9.8 19.44 56 -36.56 - -
8 3.006 -.88 Av 0 9.8 8.92 - - 46 -37.08
9 7.542 11.7 Pk 1 10 21.8 60 -38.2 - -
10 7.509 1.81 Av 1 10 1191 - - 50 -38.09
11 13.56 10.1 Pk 1 10 20.2 60 -39.8 - -
12 13.56 -.49 Av 1 10 9.61 - - 50 -40.39
Pk - Peak detector
Av - Average detection
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LINE 2 RESULT

(gplest Facility: Ul-Morrisville 2022 Jun 17 13:31:28
Conducted RFI Uoltage
Project Number: 14333486
el Client:KS Technologies
Test Location:CONDT
Mode : 988MHz LC
il Tested by:B5502/40882
78
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Frequency (MHzJ
Range (HHz) REW Ref/fittn  Det/fivg fode Sueep Pts  #Sups/Made Label Range (HHz) REW Ref/fittn  Det/fivg Mode Sueep Pts fSups/fode Lobel
Rev 9.5 18 Oct 2821
Range 2: Line-L2 .15 - 30MHz
Meter _ Corrected . .
Marker Fr((e:nl:azr;cy Reading | Det | LISN VCF (dB) Cbl/(l(.;;;lter Reading CIa:i::tQP M(Z;g; n Clai?;:i:\vg M(Z;g; n
(dBuV) dBuV
13 .168 39.29 Pk 2 9.8 49.29 65.06 -15.77 - -
14 .159 17.25 Av 2 9.8 27.25 - - 55.52 -28.27
15 .3765 26.77 Pk 1 9.8 36.67 58.36 -21.69 - -
16 372 19.68 Av 1 9.8 29.58 - - 48.46 -18.88
17 .864 19.16 Pk 0 9.8 28.96 56 -27.04 - -
18 .855 12.09 Av 0 9.8 21.89 - - 46 -24.11
19 3.045 10.74 Pk 0 9.8 20.54 56 -35.46 - -
20 3.039 -47 Av 0 9.8 9.33 - - 46 -36.67
21 7.536 12.26 Pk 1 10 22.36 60 -37.64 - -
22 7.527 1.71 Av 1 10 11.81 - - 50 -38.19
23 13.56 14.07 Pk 1 10 24.17 60 -35.83 - -
24 13.56 3.82 Av 1 10 13.92 - - 50 -36.08
Pk - Peak detector
Av - Average detection
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11. SETUP PHOTOS

Please refer to R14333406-EP1 for setup diagrams.

END OF TEST REPORT
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