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1. INTRODUCTION

1.1 Test facility

The measurement procedure described in American National Standard for Methods of
Measurement of Radio-Noise Emissions from Low-Voltage Electrical and Electronic Equipment in
the Range of 9 kHz to 40 GHz (ANSI C63.4-2014), the American National Standard for Testing
Unlicensed Wireless Devices (ANSI C63.10-2013) was used in determining radiated and conducted
emissions emanating.

These measurement tests were conducted at Nemko Korea Co., Ltd..

The site address 165-51, Yurim-ro, Cheoin-gu, Yongin-si, Gyeonggi-do, 17042, Rep. of Korea and
155, Osan-ro, Mohyeon-eup, Cheoin-gu, Yongin-si, Gyeonggi-do 16885 Rep. of Korea.

2.2 Accreditation and listing

Accreditation type Accreditation number
K. CAB Accreditation for DOC Designation No. KR0026
N KOLAS Accredited Lab. o
@%* (Korea Laboratory Accreditation Scheme) Registration No. KT155
l‘l Qdusty | Canada IC Registered site g:tg “g' ggigg
{d VCClI registration site(RE/CE/Telecom CE) Member No. 2118
EMC CBTL TL124
i i
|E KCC(RRL)Designated Lab. Registration No. KR0026
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2. EUT INFORMATION & TEST CONDITIONS

2.1 EUT Information

Specifications:
EUT Type Olive Max Earbuds
Model Name OuU1P0102
Brand Name Olive Union
Frequency of Operation 2 402 MHz ~ 2 480 MHz

Left: 11.17 dBm

Peak Output Power (Conducted) Right : 10.62 dBm

Number of Channels 79 CH

Modulations GFSK, m/4ADQPSK, 8DPSK
Antenna Gain (peak) Ili?;tht22232$3:3|

Antenna Setup 1TX/1RX

EUT Rated Voltage 3.7 Vdc

EUT Test Voltage 3.7 Vdc

Remarks -
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2.2 Operation During Test

The EUT is the transceiver which is Bluetooth v5.1 supporting BDR/EDR/LE mode.

The Laptop was used to control the EUT to transmit the wanted TX channel continuously (duty cycle<
98%) by the testing program (RTLBTAPP) supported by manufacturer.

The operating voltage of EUT was 3.7 Vdc supplied from jig board connected to USB port on Laptop
PC.

The EUT was tested at the lowest, middle and the highest channels with the maximum output power
in accordance with the manufacturer’s specifications. The worst data were recorded in the report.

2.2.1 Table of Test power setting

Frequency Mode Modulation Power setting Level
2 402 MHz ~ 2 480 MHz BDR GFSK Default
2 402 MHz ~ 2 480 MHz EDR m/4DQPSK Default
2 402 MHz ~ 2 480 MHz EDR 8DPSK Default

2.2.2 Table of Test frequency

Frek()qaunedncy Modulation Test Channel (CH) Frequency (MHz)
0 2402
2.4 GHz GFSK, m/4DQPSK, 8DPSK 39 2441
78 2480

2.2.3 Antenna Information

Frequency . Antenna TX
band Modulation mode Support CDD Support MIMO
GFSK,
2.4 GHz m/4DQPSK, m 1TX, 0 2TX o Yes, m No O Yes, m No
8DPSK
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2.2.4 Additional Information Related to Testing

The cable and attenuator loss from 30 MHz to 26.5 GHz was reflected in spectrum analyzer with
correction factor for all conducted testing.

2.2.5 Worst-case Configuration and Mode

Radiated emission below 1GHz was performed with the EUT set to transmit at the channel with
highest output power as worst-case scenario.

Radiated emission above 1GHz was performed with the EUT set to transmit low/mid/high channels.
The emissions (Band-edge & spurious emissions) were investigated in three orthogonal orientations

X,YandZ.
Accordingly, the orientation was determined and tested as shown in the table below:

- Left

Test Items X Y Y4
Band-edge @] - -
Spurious emissions O - -

- Right
Test Items X Y z
Band-edge - @) -
Spurious emissions - @) -

GFSK, m/4DQPSK, 8DPSK peak power were all investigated, GFSK and 1/4DQPSK power are the
worst case. Radiated emission and conducted test plots were based on this mode to showing
compliance.
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2.3 Support Equipment

EUT Olive Union inc S/N: N/A

Model : OU1P0102 Identical Proto-type
Laptop Computer LG FCC DOC

Model : 14Z970 S/N : 701NZRP065862

LG FCC DOC
ACIDC Adapter | \10 461 . | CAP48-WK SIN : EGDNV634687019352

2.4 Setup Drawing
AC Adaptor
USB cable
5V
. Laptop
Jig board Computer
EUT

A

Power Cable
I/0O Cable
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3. ANTENNA REQUIREMENTS

Measurement and determination of electromagnetic emissions (EME) of radio frequency devices
including intentional and/or unintentional radiators for compliance with the technical rules and
regulations of the Federal Communications Commission under FCC part 15 and IC RSS-247 Issue
2.

§15.203 of the FCC Rules part 15 Subpart C

: An intentional radiator shall be designed to ensure that no antenna other than that furnished by the
responsible party shall be used with the device. The use of a permanently attached antenna or of an
antenna that uses a unique coupling to the intentional radiator shall be considered sufficient to
comply with the provisions of this section.

The antenna of the EUT and there are no provisions for connection to an external antenna. It
complies with the requirement of §15.203.

Used Antenna
2 402 MHz ~ 2 480 MHz
Model name
Max. peak gain (dBi)
Olive Max Earbuds FPCB Antenna Left 2.23
Olive Max Earbuds FPCB Antenna Right 2.21
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4. SUMMARY OF TEST RESULTS

The EUT has been tested according to the following specification:

Name of Test Age Result Remark
Paragraph No.
Conducted Emission 15.207 N/P
Radiated Emission 15.209 Complies
20dB Bandwidth 15.247(a)(1) Complies
Carrier Frequency 15.247(a)(1) Complies
Separation ' p
Transmitter Average Time .
of Occupancy 15.247(a)(2)(iii) Complies
Peak Output Power .
and ELRP. 15.247(b)(1) Complies
Conductgd _Spurlous 15.247(d) Complies
Emission
Radlateql S_punous 15.247(d) Complies
Emission
Number of Hopping .
channels 15.247(a)(2)(iii) Complies
Maxm;m Permissible 1.1307(b) Complies
Xposure

5. TEST METHODOLOGY

FCC CFR 47 Part 2.

FCC CFR 47 Part 15.

KDB 558074 D01 15.247 Meas Guidance v05r02.
ANSI C63.10-2013.

A
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6. DESCRIPTION OF TESTS

6.1 Duty Cycle

Test Setup

EUT

Test Procedure

EUTs Duty Cycle is measured at middle channel with a spectrum analyzer connected to the

Spectrum Analyzer

antenna terminal while the EUTs operating at its maximum power control level.
The spectrum analyzer setting is as follows.

RBW > OBW

RBW = VBW
Span = zero span
Detector = Peak

The zero-span measurement method shall not be used unless both RBW and VBW are
> 50/T and the number of sweep points across duration T exceeds 100.

NKQF-27-18 (Rev. 01)
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6.2 20 dB Bandwidth

Test Setup

EUT > Spectrum Analyzer

Test Procedure

The transmitter is set to the Low, Middle, High channels is connected to the spectrum
analyzer.

Span = approximately 2 to 5 times the 20 dB bandwidth, centered on a hopping channel
RBW = 1% to 5% of the OBW

VBW = approximately 3 x RBW

Sweep = auto

Detector function = peak

Trace = max hold

6.3 Carrier Frequency Separation

Test Setup

EUT > Spectrum Analyzer

Test Procedure

The EUT must have its hopping function enabled. The following spectrum analyzer setting

is used.

Span = wide enough to capture the peaks of two adjacent channels

RBW = approximately 30% of the channel spacing; adjust as necessary to best identify the
center of each individual channel

VBW = RBW

Sweep = auto

Detector function = peak

Trace = max hold

Allow the trace to stabilize. Use the marker-delta function to determine the separation

between the peaks of the adjacent channels.
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6.4 Transmitter Average Time of Occupancy

Test Setup

EUT > Spectrum Analyzer

Test Procedure

The transmitter output is connected to a spectrum analyzer. The following spectrum analyzer setting
is used.

Span = Zero span, centered on a hopping channel

RBW shall be < channel spacing and where possible RBW should be set >> 1 /T, where T is the
expected dwell time per channel.

VBW = RBW

Sweep = as necessary to capture the entire dwell time per hopping channel

Detector function = Peak

Trace = Single sweep

Use the marker-delta function to determine the width of pulse

6.5 Number of Hopping Channels

Test Setup

EUT > Spectrum Analyzer

Test Procedure

Span = The frequency band of operation.

RBW = less than 30% of the channel spacing or the 20 dB bandwidth, whichever is smaller.
VBW = RBW

Sweep = Auto

Detector function = Peak

Trace = Max hold
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6.6 Peak Output Power and E.I.R.P.

Test Setup

EUT > Spectrum Analyzer

Test Procedure

The transmitter is set to the Low, Middle, High channels is connected to the spectrum analyzer.
Span = approximately 5 times the 20 dB bandwidth, centered on a hopping channel

RBW > 20 dB bandwidth of the emission being measured

VBW = RBW

Sweep = auto

Detector function = peak

Trace = max hold

E.l.LR.P. is calculated according to KDB412172 D01 Determining ERP and EIRP v01r01

6.7 Conducted Spurious Emissions

Test Setup

EUT > Spectrum Analyzer

Test Procedure

Measurements are made over the 30 MHz to 26.5 GHz range with the transmitter set to the
Lowest, middle and highest channels.

RBW = 100kHz

VBW = 300kHz

Sweep = auto

Detector function = peak

Trace = max hold
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6.6 Radiated Emissions

The measurement was performed at the test site that is specified in accordance with ANSI C63.10-
2013.

The spurious emission was scanned from 9 kHz to 30 MHz using Loop Antenna and 30 to 1000 MHz
using Trilog broadband test antenna. Above 1 GHz, Horn antenna was used.

For emissions testing at below 1GHz, The test equipment was placed on turntable with 0.8 m above
ground. For emission measurements above 1 GHz, The test equipment was placed on turntable with
1.5 m above ground. Sufficient time for the EUT, support equipment, and test equipment was allowed
in order for them to warm up to their normal operating condition. The EUT, cable, wire arrangement
and mode of operation that has the highest amplitude relative to the limit was selected. Then, the turn
table was rotated from 0° to 360" and an antenna mast was moved from 1 m to 4 m height to maximize
the suspected highest amplitude signal. The final maximized level was recorded.

At frequencies below 1000 MHz, measurements performed using the CISPR quasi-peak detection.
At frequencies above 1000 MHz, measurements performed using the peak and average
measurement procedures described in ANSI 63.10-2013 section 11.12. Peak emission levels were
measured by setting the analyzer RBW = 1 MHz, VBW = 3 MHz, Detector = Peak, Trace mode = max
hold. Average emission levels were measured by setting the analyzer RBW = 1 MHz, VBW = 10 kHz,
Detector = Peak, Trace mode = max hold. Allow max hold to run for at least 50 times (1/duty cycle)
traces.

Frequency (MHz) I_:ield strength Measurement distance
(microvolts/meter) (meters)

0.009-0.490 2400/F(kHz) 300
0.490-1.705 24000/F(kHz) 30
1.705-30.0 30 30
30-88 100 3
88-216 150 3
216-960 200 3
Above 960 500 3

Radiated Emissions Limits per 47 CFR 15.209(a) and RSS-GEN Issue 5 8.9

NKQF-27-18 (Rev. 01) Nemko Korea Co., Ltd. Page 16 of 69
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6.7 Conducted Emissions

The Line conducted emission test facility is located inside a 4 x 7 x 2.5 meter shielded enclosure.

It is manufactured by EM engineering. The shielding effectiveness of the shielded room is in accordance
with MIL-STD-285 or NSA 65-6. A1 m x 1.5 m wooden table 0.8 m height is placed 0.4 m away from the
vertical wall and 1.5 m away from the side of wall of the shielded room. Rohde & Schwarz (ENV216) of
the 50 ohm/50 pH Line Impedance Stabilization Network (LISN) are bonded to the shielded room. The
EUT is powered from the Rohde & Schwarz LISN. Power to the LISNs are filtered by high-current high
insertion loss Power line filters. The purpose of filter is to attenuate ambient signal interference and this
filter is also bonded to shielded enclosure. All electrical cables are shielded by tinned copper zipper
tubing with inner diameter of 1/ 2 ”. If DC power device, power will be derived from the source power
supply it normally will be powered from and this supply lines will be connected to the LISNs, All
interconnecting cables more than 1 meter were shortened by non-inductive bundling (serpentine fashion)
to a 1 meter length. Sufficient time for EUT, support equipment, and test equipment was allowed in order
for them to warm up to their normal operating condition. The RF output of the LISN was connected to
the spectrum analyzer to determine the frequency producing the maximum EME from the EUT. The
spectrum was scanned from 150 kHz to 30 MHz with 200 msec sweep time. The frequency producing
the maximum level was re-examined using the EMI test receiver. (Rohde & Schwarz ESCI). The detector
functions were set to CISPR quasi-peak mode & average mode. The bandwidth of receiver was set to 9
kHz. The EUT, support equipment, and interconnecting cables were arranged and manipulated to
maximize each EME emission. Each emission was maximized by; switching power lines; varying the
mode of operation or resolution; clock or data exchange speed; scrolling H pattern to the EUT and of
support equipment, and powering the monitor from the floor mounted outlet box and computer aux AC
outlet, if applicable; whichever determined the worst case emission.

Each EME reported was calibrated using the R&S signal generator.

1.0;&I f 1.0;5\'
I\ |
50 uH H
| N |
—\/\ 1 € > H—V\—
110 0.§ & 0.1 4F 1k
LJ L] —1

Fig. 2. LISN Schematic Diagram
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/. TEST DATA

7.1 Duty Cycle

For reporting purposes only.

Result
- Left
Duty cvcle Duty Cycle 1/T
On time Period ycy Duty Cycle | Correction | Minimum
Mode X o
[msec] [msec] [Linear] [%] Factor cBw
[dB] [kHZ]
BDR 2.880 3.730 0.772 77.21 1.12 0.35
EDR 2.890 3.730 0.775 77.48 1.1 0.35
- Right
Dutv cvele Duty Cycle 1/T
On time Period yoy Duty Cycle | Correction | Minimum
Mode X 0
[msec] [msec] [Linear] [%] Factor CBW
[dB] [kHZ]
BDR 2.883 3.730 0.773 77.29 1.12 0.35
EDR 2.895 3.734 0.773 77.26 1.12 0.35
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PLOTS OF EMISSIONS

Left, Duty Cycle, BDR, Middle Channel (2 441 MHz)

Spectrum Analyzer 1 +|8pestrum Analyzer 2 ‘ +
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KEYSIGHT Inout RF Input Z 5 0 Allen. 30 4B PNO. Fast Avg Type. Log-Power 14586
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Log T Aq -
10.0 i = _ CR—
100
|
100 -
|
T
|
T
I
Center 2.441000000 GHz Span 0 Hz,
Res BW 3.0 MHz Sweep 10.0 ms (1001 pts)
5 Marker Tablo -J
Mode | Trace | Scale | X | TS [ Funetion Funtion Width Function Value
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Left, Duty Cycle, EDR, Middle Channel (2 441 MHz)
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Right, Duty Cycle, BDR, Middle Channel (2 441 MHz)
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7.2 20 dB Bandwidth
FCC §15.247(a)(2)

Test Mode : Set to Lowest channel, Middle channel and Highest channel

Result
- Left

Modulation Channel Frt(a&lf_'ezr)lcy AL dB(laﬂr:)jWidth

Lowest 2402 0.96

GFSK Middle 2441 0.97

Highest 2 480 0.97

Lowest 2402 1.37

m/4DQPSK Middle 2441 1.36

Highest 2 480 1.36

Lowest 2402 1.35

8DPSK Middle 2441 1.35

Highest 2 480 1.35

- _Right

Modulation Channel Fr?&lﬁezr;cy e dB(l\B/Iﬁr;c)jwidth

Lowest 2402 0.95

GFSK Middle 2441 0.95

Highest 2480 0.95

Lowest 2402 1.28

m/4DQPSK Middle 2441 1.28

Highest 2480 1.28

Lowest 2402 1.29

8DPSK Middle 2441 1.29

Highest 2480 1.29
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Test Report No.: NK-22-R-271-1_R01 FCC ID : 2AOLH-OU1P0102

PLOTS OF EMISSIONS

Left, GFSK, 20 dB Bandwidth, Lowest Channel (2 402 MHz)

{2080BW ,|seperation FH FH1 o
|Occupied BW Swept SA Swept SA Swept SA
1_K£‘1’SIGH'L‘"WL RF Input Z 50 Atlen. 10 4B [Tng. Free Run Cenler Freq. 2.402000000 GHz
lRLT — Comections” On Gate’ Avg|Hokd 1000/1000
‘ Align. Auto Freq Ret. InL (S} IF Gain’ Low Radio Std. None
NFE: Adapiive
1 Gaph o
ScalelDiv 10.0 GB Ref Value 20.00 dBm
Log |
|
|
|
|
1 s, | =
15
|
i I
Center 2,402000 GHz Video BW 300.00 kHz Span 3 MHz|
#Res BW 30.000 kHz Swaep 5.33 ms (8001 pts),
2Metrics v
Ocoupied Bandwidih
906,48 kHz | Total Pawer I 14.7 dém
Transmit Freq Error | 4995 0%z | %5 of OBW Pawer S800%
X 0B Bandwidth 964.6 kHz | xdB -20.00 dB
Dec 13, 2022 | [C Ol s #
w9 (l[?ENRe R
Left, GFSK, 20 dB Bandwidth, Middle Channel (2 441 MHz)
{2080BW o |seperation FH FH1 ¥
|Occupied BW Swept SA Swept SA Swept 5A
[KEYSIGHT inout ¢ inpuZ 500 Jllen 1008 [Ing Free fun  Genter [req 2 441000000 GHz
IRLT — Cormections” On Gate' O Avg|Hokd 1000/1000
| Align. Auto Freq Ret. Int (S) IF Gain’ Low Radio 51d. None
NFE Adapiive
1 Gaaph o
ScalelDiv 10.0 4B Ref Value 20.00 dBm
Log
1
[ i s
|
i I
Canter 2.441000 GHz Video BW 300.00 kHz Span 3 MHz
#Res BW 30.000 kHz Swaep 5.33 ms (8001 pts)
2 Metrics v
Oceupied Bandwidth
508,00 kHz [ Total Power T 15,5 dBm
Transmit Freq Eror | 2622 ¥z [% of OBW Power 99.00%
% 0B Bandwidth 969.5 kHz| xdB -20.00 d8

C RNl

2

Dec 13, 2022|
53925 AM \. \

Left, GFSK, 20 dB Bandwidth, Highest Channel (2 480 MHz)

|2080BW ,|Seperation FH FH1 ¥
|Occupied BW Swept SA Swept SA Swept SA
[KEYSIGHT Inpul i InpulZ 500 |Atlen 1008 Tng_Free Run  Center Freq. 2 480000000 GHz
T ] Coractions: On i AvgiHokd 10001000
| Align. Auto Freq Ref. Int () IF Gan Low  Radio Sid None
NFE Adapiive
1 Graph o
ScalelDiv 10.04B Ref Value 20.00 dBm
Log |
10 I =
100 -
B | i o
i
o i
Center 2.480000 GHz Video BW 300.00 kHz Span 3 MHz
#Res BW 30.000 kHz Swaep 5.33 ms (8001 pts)
2 Metrics v
Oceupied Bandwidth
08.00 kHz [ Total Power T 15.1 dBm
Transmit Freq Eror | 2613 kHiz| [% of OBW Power 99.00 %
OB Bandwidth 972.9KHz| xdB -20.00 08
Dec 13, 2022 | [C 0| [ #
‘=‘ “, r’ |- ? 8:40:02 AM ‘ A | ‘I::w I¥| 00 # w
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Test Report No.: NK-22-R-271-1_R01 FCC ID : 2AOLH-OU1P0102

Left, m/4DQPSK, 20 dB Bandwidth, Lowest Channel (2 402 MHz)

12080BW +|Seperation FH FH1 o
|Occupled BW Swept SA Swept SA Swept SA
KEYSIGHT Input InpulZ 500 |Allen 10dB Tng Free Run  Genter [ req 2402000000 GHz
!_RTT__—F-_ Cormections” On Gate: OF Avg|Hokd 1000/1000
\ Align. Auto Freq Ret. Int (S} IF Cain’ Low Radio S1d. None
NFE Adaptive
1 Graph -\
Scale/Div 10.0 4B Ref Value 20.00 dBm
Log
100
R
|
i i
Center 2.402000 GHz Video BW 300,00 kHz Span 3 MHz
#Res BW 30.000 kHz Swaep 5.33 ms (8001 pts)
2Metrics VJ
Ocaipied Bandwicth
1.2036 MHz [ Total Power T 147 dBm|
“Transmit Freq Error 850 Hz| [% of OBW Power 95.00%
% dB Bandwidth ] 1.365 MHz | |xdB I 20.00d8
Dec 13, 2022 | | O] s %
‘=‘ q (! |- ? 8:43:06 AM ‘7’7 § ‘II:\ |Eﬂ| Qgi LAY

Left, m/4DQPSK, 20 dB Bandwidth, Middle Channel (2 441 MHz)

{2080BW oI5 FH FH1 i
|Occupied BW Swept SA Swept SA Swept SA
[KEYSIGHT fnput i IpulZ 500G [Allen 1008 Tng_Free Run Center Freq 2 441000000 GHz
"RT.FT* Cormrections: On Gate AvglHokd 1000/1000
\ Align. Aulo Freq Ret. Inl (8} IF Cain_ Low Radio S1d. None
NFE Adapive
1 Graph o
ScalelDiv 10.048 Ref Value 20.00 dBm
100
100
I |
2 Video BW 300.00 kHz Span 3 MHz
#Res BW 30.000 kHz Swaep 5.33 ms (8001 pts)
2Melrics v
Oceupied Bandwidth
1.2032 MHz [ Total Power [ 15.1 dBm
Transmit Freq Error 338 Hz [% of OBW Power 9900 %)
4B Bandwidth 1.364 MHz L] I 200048
Dec 13, 2022 1 O ¥
‘=‘ "3 (s |- ? 8:42:03 AM ‘7.7 y ‘l::\ |Eﬂ| 00| |« =/
Left, m/4ADQPSK, 20 dB Bandwidth, Highest Channel (2 480 MHz)
12080BW +|Seperation FH FH1 +
|Ocoupied BW Swept SA Swept SA Swept SA
[KEYSIGHT Input i IpulZ 500G [Allen 1048 Tng_Free Run  Center Freq 2 480000000 GHz
‘;{T{77 Corrections: On Gater Off AvglHokd 10001000
\ Align. Aulo Freq Ret. ol (S} IF Gain. Low Radio S1d. None
NFE: Adaptive
1 Graph v
ScalelDiv 10.008 Ref Value 20.00 dBm
Log
100
I
Center 2.480000 GHz Video BW 300.00 kHz Span 3 MHz
#Res BW 30.000 kHz Swaep 5.33 ms (8001 pts)
2Melrics v
Qceupied Bandwidih
1.2013 MHz | Total Power I 144 dBm |
Transmit Freq Error -168 Hz| [% of OBW Power 9900 %)
9B Bandwidth 1.363 MHz | xcB L -20.00 B
Dec 13, 2022 Twn | T N #
‘=‘ "3 (‘ |- ? 8:41:28 AM ‘_._ | ‘-::w |Eﬂ| [;g_i o %

NKQF-27-18 (Rev. 01) Nemko Korea Co., Ltd. Page 23 of 69



@mko

Test Report No.: NK-22-R-271-1_RO01

FCC ID : 2AOLH-OU1P0102

Right, GFSK, 20 dB Bandwidth, Lowest Channel (2 402 MHz)

Right, GFSK,

Right, GFSK,

|2080BW

| Seperation FH FH1 +
|Occupied BW Swept SA Swept SA Swept SA
[KEYSIGHT Inpul i InpulZ 500 [Atlen 1008 Tng_ Free Run  Cenler [ req. 2 402000000 GHz
‘_RT'[__—'-_ Comections” On Gater O AvgHokd 1000/1000
‘ Align Auto Freq Ret. Int (S) IF Gain’ Low Radio 51d. None
NFE Adapiive
1 Gaph o
ScalelDiv 10048 Ref Value 20.00 dBm
Log
100+
0.00
T
i I
Center 2.402000 GHz Video BW 300.00 kHz Span 3 MHz
#Res BW 30.000 kHz Swaep 5.33 ms (8001 pts)
2Metics VJ
Ocaupied Bandwidth.
881.56 kHz | Total Power [ 15.3dBm
Transmit Freq Eror 706 Hz| [% of OBW Power 99.00 %
0B Bandwidth 9536 kHz| xaB 20,0008
Dec 15, 2022 / Il 0| s~
‘5\ i |! ? 12-04:23PM" A ‘§1I77| 00
20 dB Bandwidth, Middle Channel (2 441 MHz)
[2080BW . |Seperation FH FH1 ¥
|Occupied BW Swept SA Swept SA Swept SA
[KEYSIGHT fnpu i IpulZ 500 |Allen 1008 Tng_ Free Run  Cenler Freq. 2 441000000 GHz
RLT  ope | Gorections: On IGate OF AvglHokt 1000/1000
‘ Align. Adito Freq Ret. Int (S) IF Gain’ Low Radio 51 None
NFE Adapiive
1 Graph o
ScalelDiv 10.04B Ref Value 20.00 dBm
Log
Center 2.441000 GHz Video BW 300.00 kHz Span 3 MHz
#Res BW 30.000 kHz Swaep 5.33 ms (8001 pts)
2Melrics v
Occupied Bandwidth
880.11 kHz [ Total Power [ 16.1dBm
Transmit Freq Error 1587 kHiz| [% of OBW Power 95.00 %
x0B Bandwidth | 9526 kHz| xcB 20,0008
Dec 15, 2022 7 | [ 00| [ #
‘s‘ "3 (s |! ?,, 12-m:43PM‘. A ‘§1|77| 00| |« =/
20 dB Bandwidth, Highest Channel (2 480 MHz)
12080BW +|Seperation FH FH1 +
|Occupied BW Swept SA Swept SA Swept SA
[KEYSIGHT fnput i npulZ 500 |Allen 100B Tng_ Free Run  Cenler Feq. 2 480000000 GHz
RLT  ope | “omactons: On Gator OFf AvglHokd 1000/1000
‘ Align. Auto Freq Ret. InL (5} IF Gain. Low Radio S1d. None
NFE: Adaptive
1 Gruph v
ScalelDiv 10.04B Ref Value 20.00 dBm
Log
100
.00
Center 2.480000 GHz Video BW 300.00 kHz Span 3 MHz
#Res BW 30.000 kHz Swaep 5.33 ms (8001 pts)
2Melrics v
Oceupied Bandwidih
879.78 kHz | Total Power [ 15.6 dBm |
“Transmit Freq Eror 2542 Kz | [% of OBW Power 98.00%
B Bandwidth 9532 kHz| xdB 200048
Dec 15, 2022 7 Tn Bl Ol N 7
25 |2 Ee 12 % Y
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@mko

Test Report No.: NK-22-R-271-1_RO01

FCC ID : 2AOLH-OU1P0102

Right, m/4ADQPSK, 20 dB Bandwidth, Lowest Channel (2 402 MHz)

Right, m/ADQPSK, 20 dB Bandwidth,

Right, m/ADQPSK, 20 dB Bandwidth,

|2080BW

| Seperation FH FH1 +
|Occupied BW Swept SA Swept SA Swept SA
[KEYSIGHT input iF InputZ 50 Q1 [Atlen. 10 4B Tng Free Run  Cenler Freq 2 402000000 GHz
!_RT'I__—»-_ Corections: On (Gate OF AvglHokt 18001000
| Algn. Auto Freq Ret Int (S) IF Gain_ Low Radio Sid. None
NFE Adapiive
1 Graph v‘
Scale/Div 10.0 dB : Ref Value 20.00 dBm
Log
100
| |
1z Videa BW 300.00 kHz Span 3 MHz|
#Res BW 30.000 kHz Sweep 5.33 ms (8001 pts)
2Metrics VJ
Ocaipied Bandwicth
11671 MHz Total Power [ 15.1dBm
“Transmit Freq Eror 2255 Kz % of OBW Power 95.00 %
X dB Banawidth 1.279 MHz | -20.00 0B

|7y | Dec 15, 2022
?, 12:04:52 PM ‘7’7

BN s ]

Middle Channel (2 441 MHz)

{2080BW +|Seperation FH FH1 &
|Oceupied BW Swept SA Swept SA Swepl SA
[KEYSIGHT Input RF Inpul Z 50Q [Atlen. 10 4B Tng Free Run  Cenler Freq 2 441000000 GHz
‘7RT177->-7 Comections” On Gater Off AvglHokd 1000/1000
\ Align. Aulo Freq Ret. Inl (8} IF Cain_ Low Radio S1d. None
NFE Adapiive
1 Graph o
Scale/Div 10.0 dB : Ref Value 20.00 dBm
Lo
100
I |
2 Video BW 300.00 kHz Span 3 MHz
#Res BW 30.000 kHz Sweep 5.33 ms (8001 pts)|
2Melrics v
Qceupied Bandwidth
1.1815 MHz [ Tatal Power [ 16.5 dBm
Transmit Freq Error_| 1764 kHz | [% of OBW Power 98.00%)
X oB Bandwidth | 1.278 MHz | |xdB ] -20.00 dB

#y | Dec 15, 2022
?7 12:05:30 PM ‘7.7

SN ]

Highest Channel (2 480 MHz)

12080BW +|Seperation FH FH1 +
|Occupied BW Swept SA Swept SA Swept 5A
[KEYSIGHT Input i InpulZ 500 [Allen 10dB Tng Free Run  Center [ req 2480000000 GHz
TRTfii Comections” On 'Gate” Off AvglHokd 1000/1000
| Align. Auto Freq Ret. Int (S} IF Ganlow  Radio Sid None
NFE: Adaptive
1 Gruph v
ScalelDiv 10.04B Ref Value 20.00 dBm
Log
100
T
Center 2.480000 GHz Video BW 300.00 kHz Span 3 MHz
#Res BW 30.000 kHz Swaep 5.33 ms (8001 pts)
2Metrics v
Oceupied Bandwidih
1.1768 MHz | Total Power [ 16.0 dBm
“Transmit Freq Error -2.061 kHz| [% of OBW Power 95.00%
x 08 Bandwidth 1279 MHz | xdB I -20.00 68

a5 cm?

Dec 15, 2022
12:06:16 PM ‘_._
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@:émko

Test Report No.: NK-22-R-271-1_R01 FCC ID : 2AOLH-OU1P0102

7.3 Carrier Frequency Separation

FCC §15.247(a)(1)

Test Mode : Set to Hopping mode

Result
- Left
Carrier Frequency Separation It
Modulation quency >ep (2/3 of 20dB Bandwidth)
(MHz)
(MH2)
GFSK 1.00 0.65
m/4DQPSK 1.00 0.91
8DPSK 1.00 0.90
- Right
: Carrier Frequency Separation Limit .
Modulation (2/3 of 20dB Bandwidth)
(MHz)
(MHz)
GFSK 1.00 0.63
m/4DQPSK 1.00 0.85
8DPSK 1.00 0.86
Note:

The EUT complies with the minimum channel separation requirement when it is operating 1x/EDR
mode using 79 channels and when operating in AFH mode using 20 channels.
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@mko

Test Report No.: NK-22-R-271-1_RO01

FCCID

:2A0OLH-OU1P0102

PLOTS OF EMISSIONS

Left, Carrier Frequency Separation, GFSK modulation

|20808W Seperation ¥|FH FH1 +
Occupled BW |SweptSA Swept SA Swept SA
KEYSIGHT 'nput RF Input Z. 50 0 |Atien 30 4B PNO BestWide  #iAvg Type Power (RMS| | - 56
Comecti On Gate: Off Avgtold: 100100 AR
RET o ayn Ato Froa Rt It (3) IF Gain: Low T Froo Run MW W W
NFE Adaptive Sig Track Off ! !
1 Specium | Mir1 1.000 000 MHz
| ki i Ref Level 20,00 dBm 0,28 dB
o T 7 ¥ - -
¢ |
Center 2.441000 GHz #Video BW 300 kHz Span 3.000 MHz:
#Res BW 300 kHz Sweep ~5.63 ms (8001 pts)
' ':') o~ -‘J,'Decm,zwz' - |lr= OO ¥
|- | % | e4208AM I JfimmiiF 4]
Left, Carrier Frequency Separation, m/4DQPSK modulation
|2080BW Seperation ofFH FH1 +
Occupled BW |SweptSA Swept SA Swept SA
|KEYSIGHT Input RF Input Z. 50 0 |Atien 30 4B PNO BestWide  #iAvg Type Power (RMS| | - 56
[ Comecti On Gate: Off Avgtold: 100100 AR
RET o ayn Ao Froa Rt It (3) IF Gain: Low T Froo Run MW W W
NFE Adaptive Sig Track Off ! !
1 Specium | Mir1 1.000 000 MHz
Sealeili 108 . Ref Level 20.00 dBm 0.05 dB)
o9 T 7 ¥ T
= (S| P | IS e lEs |
Center 2.441000 GHz #Video BW 300 kHz Span 3.000 MHz!
{#Res BW 300 kHz Sweep ~5.63 ms (8001 pts)

a0 C M ?EEEe

el Y
LI | w

oLy
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@mko

Test Report No.: NK-22-R-271-1_RO01

FCCID

:2A0OLH-OU1P0102

Right, Carrier Frequency Separation,

GFSK modulation

|2080BW |Seperation FH FH1 | +
|Occupled BW |Swept sA Swept SA Swept SA al
KEYSIGHT Input RF Input Z 50 0 |Atten 30 dB PNO BastWide #Avg Type Power (RMS) | - 3 4 5 5
Corrections O |Gate OF AuaglHoid: 100/100 R
RET o ayn Ao Froa Rt It (3) |IF Gain: Low Tgl Froo Run [P v v e v
NFE Adaptive Si Track' Off |[PNNNNR
Mkr2 1.000 000 MHz
Ref Level 20.00 dBm 0.24 dB
Log | - - | = 1
|
00| !
i |
10| |
|
20| |
\ |
\ |
\ |
| | |
Center 2.441000 GHz © #Video BW 300 kHz Span 3.000 MHz
s BW 300 kHz Sweap ~5.63 ms (8001 pts)
| 'mill| | | Dec 15,2022 g | we O OO ¥
.‘ el | ? 122609 PM P Sl e LAY
Right, Carrier Frequency Separation, m/4DQPSK modulation
[20808W |seperaton o[ FH1 | +
|Occupled BW |Swept SA Swept SA Swept SA { |
KEYSIGHT 'rout RF Input Z 50 0 |Atten 30 dB [PNG BastWide  #Avg Type Power (RMS[| -~ 3 1 5 ¢
Gorroctions O |Gate: O AvalHold: 100/100 R
RLT o i uio Froa R, It (5) IF Gain: Low . Froo Run (MW W
NFE Adaptive Sig Track Off IPNNNHNN
Mkr2 1.000 000 MHz
Ref Level 20.00 dBm 0.19 dB
Log| ] T |’ T 1
|
00| !
\ |
y |
|
20| |
\ |
\ |
al |
00 i [ |
Center 2.441000 GHz " #Video BW 300 kHz ) Span 3.000 MHz
{#Res BW 300 kHz Sweep ~5.63 ms (8001 pts)
P —— T
®#9 - A ? 122137 PM S -:: g} EE Al
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Test Report No.: NK-22-R-271-1_RO01

FCCID :

2A0LH-OU1P0102

7.4 Transmitter Average Time of Occupancy

FCC §15.247(a)(1)

Test Mode : Set to Hopping mode

Result
- Left
. . ™) Average time
)
Mode USSR NI @ of Occupancy Limit (ms) Margin (ms)
(ms) slots (ms)
Ix/EDR 2.88 106.67 307.21 400 92.79
AFH 2.88 53.33 153.59 400 246.41
- _Right
. g ™ Average time
)
Mode PUlEe By NUmDES of Occupancy Limit (ms) Margin (ms)
(ms) slots (ms)
1x/EDR 2.88 106.67 307.21 400 92.79
AFH 2.88 53.33 153.59 400 246.41
1x/EDR mode

1) This result was measured at DH5 mode in 1xEDR mode, which has longest time in one
transmission burst.

2) Bluetooth 1x/EDR mode has a channel hopping rate of 1 600 hops/s and 79 hopping channels.

3) The average time of occupancy in the specified 31.6 second period (79 channels x 0.4 s) is equal

to pulse width x (hopping rate / 6) / 79 x (0.4 x hopping channels).

4) *) Numbers of slots in 31.6 sec = (1600/6)/79 x 31.6 = 106.67

5) **) Average time of Occupancy = Pulse width x 106.67

AFH mode

1) This result was measured at DH5 mode in AFH mode, which has longest time in one
transmission burst.

2) Bluetooth AFH mode has a channel hopping rate of 800 hops/s and 20 hopping channels.

3) The average time of occupancy in the specified 8 second period (20 channels x 0.4 s) is equal to

pulse width x (hopping rate / 6) / 20 x (0.4 x hopping channels).

4) *) Numbers of slots in 20 sec = (800/6) /20 x 8 = 53.33

5) **) Average time of Occupancy = Pulse width x 53.33.
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Test Report No.: NK-22-R-271-1_R

01

FCCID

:2A0OLH-OU1P0102

PLOTS OF EMISSIONS

Left, Pules width, DH5

EH1

FH2 |FHa Dwel 4+
Swept SA Swept SA ISwept sA Swept SA sl
|KEYSIGHT input RF Input Z 50 0 |Atten 30 dB [PNO Fast \Ava Typs: Vollige 123458
Comec | T
L = Algn: Auto Froq nanr?'\sm?g} 'I‘?\:aln' Low sz—sm g (WWWwWWW
\ |
NFE Adaptive Sin Track' Off |PN N NN
1+ Spectrum | AMkr2 2.883 ms
fcmvﬂh‘lB g Ref Level 20.00 dBm -0.38 dB
o . . i - s
o Lot .| i i +-
ool | |
; | | |
o
M| | |
| | [ &
“““ ; 1 I LA |
" | | e
) | |
“““ 1 | !
o | |
Center 2.441000000 GHz Span 0 Hz|
Res BW B MHz Sweep 4.00 ms (8001 pts)
wo w2 N
| . (|| L roszepm 99 ¥ O | w
Right, Pules width, DH5
FH2 FHa Dwel +|No. of Puise [+
Swept SA Swept SA Swept SA |Swept SA |
' KEYSIGHT input RF INpULZ 500 |Atlen 30d8 [PNO Fast T Toma Vioags—[7 T
| Comsctions O |Gate- OF Tog Videa -
R == agn Auto Froa Rt It (3) |iF Gain: Low g Delay, 50005 W
NFE Adaptive Sin Track' Off |PNNNNN
1+ Spectrum | AMkr2 2.884 ms
Scaieioi 10 48 : Ref Level 20.00 dBm 0.10 dB|
og - : . % . - ]
|
o L9 | e
L I I
| | |
'i
| |
- upi | el
“““ 1 I | | ! :
) | |
“““ 1 | !
\ ! |
Center 2.441000000 GHz Span 0 Hz|
Res BW B MHz Sweep 4.00 ms (8001 pts)
i |l | # | Dec 16,2022 g8 |[wa O OO [ #
-‘ e | ? a1639AM 9P el gﬁ EH EAY
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Test Report No.: NK-22-R-271-1_R01 FCC ID : 2AOLH-OU1P0102

7.5 Number of Hopping Channels
FCC §15.247(a)(1)(iii)

Test Mode : Set to Hopping mode

Result

The EUT complies with the minimum of 15 hopping channels when it is operating
1x/EDR mode using 79 channels and when operating in AFH mode using 20
channels

Left, Number of hopping channels, DH5

|20808W Seperalion FH '5;..“ +

(Occupled BW |Swept SA Swept SA |Swept SA
KEYSIGHT 'nput RF Input 7 50 0 |Atten 30 dB PNO Fast \Avg Type Log-Pawer 3456

L e Corections On Gate: OFF AvglHold: 100/100

Allgn: Auto Froq Ret: Int (S) IF Gain: Low Trg' Frae Ran
NFE Adaptve | Sig Track O

1 Spacrum N
—?w—m 10d8 Ref Level 20.00 dBm

og - T ¥

1 A

Start 2.39000 GHz Video BW 300 kHz Stop 2.49000 GHz
#Res BW 300 kHz Sweep 1.07 ms (8001 pts)
[ | Dec 13, 2022 | N O] s #|
H q (o - ?_12-44:03FM e ¥ CIL| |

Left, Number of hopping channels, 2-DH5

|2080BW Seperation FH oI/FH1 +

(Occupled BW |Swept SA Swept SA |Swept SA
KEYSIGHT 'nput RF Input Z 50 0 |Atten 30 dB PNO Fast \Avg Type Log-Pawer 3456

L e Comections On Gater O AvalHoid 100100 |

Align: Auto. Froq Rat- (nt (S} IF Gain: Low Trg: Froe Run 7 Gl e
NFE Adaptive Sig Track Off
1 Spectrum ¥
Scale/Div 10 dB. Ref Level 20.00 dBm
Log ¥
1 A

Start 2.39000 GHz Video BW 300 kHz Stop 2.49000 GHz
#Res BW 300 kHz Sweep 1.07 ms (8001 pts)
[ | Dec 13, 2022 | N O] s #|
H "'1 -~ - ? 12:39:45 PM e ¥ mmiF A
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Test Report No.: NK-22-R-271-1_R01 FCC ID : 2AOLH-OU1P0102

Right, Number of hopping channels, DH5

|2080BW |Seperation FH ofFH1 +
|Occupled BW |Swept sA Swept SA Swept SA I+]
KEYSIGHT !nput RF Input Z. 50 0 |Atten 30 dB [PNO Fast Avg Type LogPower || > 3 054
Corrections O |Gate OF AuglHoid: 100/100 R
RET o ayn Ao Froa Rt It (3) |iF Gain: Low TS' Froo Run [P v v e v
NFE Adapive | |Sig Track Off |IPNNNNN
Ref Level 20.00 dBm
Log| - - : - -
|
i =
|
10 ‘ | |
|
\ |
i | |
w0
“““ o | |
i | |
“““ 1 | |
| | I |
Start 2.30000 GHz * Video BW 300 kHz Stop 2.49000 GHz
{#Res BW 300 kHz Sweep 1.07 ms (8001 pts)
[ s P ‘7 | i i 1“E—g S e \7’
@aocrm?EsEe B E R
Right, Number of hopping channels, 2-DH5
|20808W Isuperalwrl FH o[ | +
|Occupled BW |Swept SA Swept SA Swept SA { |
|KEYSIGHT 'nout RF Irput Z 50 0 [Atten’ 30 dB [PNO Fast 1wy Type Log-Fower [ 2 3 156
i Gorroctions O |Gate AvaiHold: 1001100 R
[RLT o ion Ao Froa R, It (5) IF Gain: Low . Froo Run (MW W
NFE Adaptive |Sig Track O IPNNNHNN
1 Sperctrum v|
ScalelDiv 10 dB . Ref Level 20.00 dBm
Log| - - : - - 5
] I |
a I ! ]
| | |
'i
\ |
i | |
|
“““ ! | |
g | |
“““ | I 1
\ | [ |
Start 2.30000 GHz ) " Video BW 300 kHz ) ) ) Stop 2.49000 GHz
#Res BW 300 kHz Sweep 1.07 ms (8001 pts)
Ll ISl [ diesti il T |22 8 HH &Y
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Test Report No.: NK-22-R-271-1_R01 FCC ID : 2AOLH-OU1P0102

7.6 Peak Output Power

FCC §15.247(b)(3)

Test Mode : Set to Lowest channel, Middle channel and Highest channel

Result
- Left
: Frequency Sl Ot Limit
Modulation Channel (MH2) Power (dBm)
(dBm)
Lowest 2402 8.32 20.97
GFSK Middle 2441 9.48 20.97
Highest 2480 9.10 20.97
Lowest 2402 10.74 20.97
/4DQPSK Middle 2441 11.17 20.97
Highest 2 480 10.69 20.97
Lowest 2402 9.47 20.97
8DPSK Middle 2441 10.32 20.97
Highest 2 480 9.99 20.97
Notes:

1. The following equation was used for spectrum offset:
Spectrum offset (dB) = Attenuator (dB) + Cable Loss (dB) + SMA Type Connector Loss (dB)
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Test Report No.: NK-22-R-271-1_R01 FCC ID : 2AOLH-0OU1P0102
- Right
: Frequency Pl Ol Limit
Modulation Channel (MH2) Power (dBm)
(dBm)
Lowest 2402 8.80 20.97
GFSK Middle 2441 9.27 20.97
Highest 2480 8.94 20.97
Lowest 2402 9.77 20.97
/4DQPSK Middle 2441 10.62 20.97
Highest 2 480 10.36 20.97
Lowest 2402 9.46 20.97
8DPSK Middle 2441 10.02 20.97
Highest 2480 9.77 20.97
Notes:

1. The following equation was used for spectrum offset:
Spectrum offset (dB) = Attenuator (dB) + Cable Loss (dB) + SMA Type Connector Loss (dB)
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Test Report No.: NK-22-R-271-1_R01 FCC ID : 2AOLH-OU1P0102

PLOTS OF EMISSIONS

Left, Maximum Peak Output Power, GFSK, Lowest Channel

Dwell No. of Puise ‘PWR +|Edge1 +
Swept SA Swept SA Swept SA Swept SA
KEYSIGHT 'nput RF Input Z 50 0 |Atten 30 dB PNO Fast #HAvg Type Power (RMS] 3456
e Corections On | Gate: OFF AvalHoid 100100 |
Allgn: Atito Froq Ref- [nt (S} IF Gain Low T Froe Run
NFE Adaptive | Sig Track Off |PNNNNN
1+ Spectrum | Mkri 2.401 995 00 GHz
icmvﬂldﬂ g Ref Level 20.00 dBm 8.32 dBm)|
og T T T T v T T - T -
| A
Center 2.402000 GHz #Video BW 50 MHz Span 10.00 MHz
#Res BW 3.0 MHz Sweep 1.07 ms (8001 pts}
[ - ol || 7 | Dec 13,2022 gme | OO ¥
‘ - - " | 21310 PM alt * LLY| 17 %)

Left, Maximum Peak Output Power, GFSK, Middle Channel

Dwell No. of Puise ‘PWR +|Edge1 +
Swept SA Swept SA Swept SA Swept SA
KEYSIGHT Input RF Input Z. 50 0 |Atien 30 dB PNO Fast siftvg Type: Power (RMS| 6
e Corections On Gate: OFF AvalHoid 100100 |
Allgn: Atito Froq Ref- [nt (S} IF Gain Low T Froe Run W
NFE Adaptive | Sig Track Off |PNNNNN
1+ Spectrum | Mkri 2.441 106 25 GHz
Scale/Div 10 dB. ' Ref Level 20.00 dBm 9.48 dBm|
Log 7 T T v T T T
| A
Center 2.441000 GHz #Video BW 50 MHz Span 10.00 MHz
#Res BW 3.0 MHz Sweep 1.07 ms (8001 pts}
[ ol || 7 | Dec 13,2022 gme | OO ¥
‘ bl - " 2:13:50 PM alt * LLY| 17 %)

Left, Maximum Peak Output Power, GFSK, Highest Channel

Dweil No. of Puise ‘PWR +[Edge1 +

Swept SA Swept SA Swept SA Swept SA
KEYSIGHT 'nput RF npul Z 500 |Atien 30 dB PNO Fast sivg Type Power (RMS | © 5 4 5

L s Comections On Gate: Off Avgtold: 100100 "
Align Auito Froq Rat- [t (S) IF Gain' Low Trig' Free Run
NFE Adaptive | Sig Track Off PN
1 Specium | Mkri 2.480 037 50 GHz|
Scale/Div 10 dB . Ref Level 20.00 dBm 9.10 dBm|
Log 7 T 7 v T T T
| 1 A 1 1 1

Center 2.480000 GHz #Video BW 50 MHz Span 10.00 MHz
#Res BW 3.0 MHz Sweep 1,07 ms (8001 pts)
I ol | | ©) | Dec 13,2022 g | ] (O] [ |
‘ bl - ? 2:14:27 PM i % LL |2 %
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Test Report No.: NK-22-R-271-1_RO01

FCC ID : 2AOLH-OU1P0102

Left, Maximum Peak Output Power, m/4DQPSK, Lowest Channel

Dwei No of Puise [ o|Esgen +
Swept SA Swept SA Swept SA Swept SA | |
KEYSIGHT Input RF InpulZ 500 |Atlen 30dB PNO Fast #vg Type Power (RMS | © 5 1 5 6
Conections On (Gate: OF AvgiHold: 100/100 S
E = Algn: Auto Froq Rt Int (S) iF Gain: Low Trg: Froe Run (M
NFE Adaptve | Si Track' Off |PNNNNR
1 Spertrum !| Mkri 2.401 987 50 GHz|
Scale/Div 10 4B & Ref Level 20.00 dBm 10.74 dBm
Leg T ] T T
l | 1 A
Center 2.402000 GHz #Video BW 50 MHz Span 10.00 MHz
#Res BW 3.0 MHz Sweep 1.07 ms (8001 pts)

L Ielaall a7l TN

= e
o W

Left, Maximum Peak Output Power, m/4DQPSK, Middle Channel

Dwell No. of Pulse ‘P\NR o|Edger +
Swept SA lswep(sa Swepl SA Swept SA { |
KEVSIGHT ISR oo [omon [0 [ pasmm 23436
fons. On W A
Lo o Ao Freq Rt Int (S) IF Gain: Low Trig. Frae Run ibidhdbadatad
NFE Adaptive Sig Track Off |IPNNNMNN
1 Spertrum -| Mkr1 2.441 208 75 GHz
Scale/Div 10 dB. Ref Level 20.00 dBm 11.17 dBm
Leg T Y T
L | i A !
Center 2.441000 GHz #Video BW 50 MHz Span 10.00 MHz
#Res BW 3.0 MHz Sweep 1,07 ms (8001 pts)
= e — T R T R 7
'\ i Il - ? 2:24:38 PM LY e IS AN

Left, Maximum Peak Output Power, m/4DQPSK, Highest Channel

Dwell No. of Puise ‘P\NR ,|Edge +
Swept SA lswep(sa Swepl SA Swept SA { |
KEYSIGHT 'roeut RF Input Z 50 0 |Atten 30 dB PNO Fast TAvg Type Power (RMS[ |~ 3 1 5 6
Gorections. On Gate: OF AvgiHold: 1001100 S
Lo o Ao Freq Rt Int (S) IF Gain: Low Trig. Frae Run ibidhdbadatad
NFE. Adaplve Sig Track Of |[PRNNHN
1 Spectrum v| Mkri 2.479 867 50 GHz|
icwm 10dB = Ref Level 20.00 dBm 10.69 dBm)|
og - - = b &
| | L i
Center 2.480000 GHz #video BW 50 MHz Span 10.00 MHz
#Rtes BW 3.0 MHz Sweep 1,07 ms (8001 pts)
i 'mill| | #) | Dec 13,2022 g | wa R OO W
'\ "7 (1' - ? 2:24:05 PM B % OO0 %
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Test Report No.: NK-22-R-271-1_RO01

FCC ID : 2AOLH-OU1P0102

Right, Maximum Peak Output Power, 8DPSK, Lowest Channel

Dweil No.of Puise s o|Egzer +
Swept SA Swept SA Swept SA Swept SA | |
KEYSIGHT Input RF INpULZ 500 |Alten 30 4B PNO Fast vy Type Power (RMS | © 3 0 5 6
Conections On (Gate: OF AvgiHold: 100/100 R
E = Algn: Auto Froq Rt Int (S) iF Gain: Low Trg: Froe Run (M
NFE Adaptive Sig Track' Off |PNNNNR
1 Spactium !| Mkri 2.401 920 00 GHz|
Scale/Div 10 4B & Ref Level 20.00 dBm 9.47 dBm|
Log : - v T
l | 1 A
Center 2.402000 GHz #Video BW 50 MHz Span 10.00 MHz
#Res BW 3.0 MHz Sweep 1.07 ms (8001 pts}
|- 'mill| | | Dec 13,2022 g . 0| e ¥
.\ o 1 - ? 2:26:33 PM ai % mmiiF Ay

Right, Maximum Peak Output Power, 8DPSK, Middle Channel

Dwell No. of Puise ‘P\NR o|Edger +
Swept SA lswep(sa Swepl SA Swept SA { |
KEYSIGHT !rout RF Irput Z 50 0 |Atten’ 30 dB [PNO Fast v Type Power (RMS |~ 3 0 5 6
Corections. On (Gate: OF AvglHold: 100100 e
Lo Ao Freq Rt Int (S) IF Gain: Low Trig. Frae Run ibidhdbadatad
NFE Adaptive Sig Track Off |IPNNNMNN
+ Spactium | Mkr1 2.441 111 25 GHz
Scale/Div 10 dB Ref Level 20.00 dBm 10.32 dBm|
Log . = .
~
| | L A
Center 2.441000 GHz #Video BW 50 MHz Span 10.00 MHz
#Res BW 3.0 MHz Sweep 1,07 ms (8001 pts)
— T — T 5] T R 7
'\ "7 (1' - ? 2:25:57 PM B % L]

Right, Maximum Peak Output Power, 8DPSK, Highest Channel

Dwell No. of Puise ‘P\NR ,|Edge +
Swept SA lswep(sa Swepl SA Swept SA { |
KEYSIGHT 'roeut RF Input Z 50 0 |Atten 30 dB PNO Fast TAvg Type Power (RMS[ |~ 3 1 5 6
Gorections. On Gate: OF AvgiHold: 1001100 S
Lo o Ao Freq Rt Int (S) IF Gain: Low Trig. Frae Run ibidhdbadatad
NFE. Adaplve Sig Track Of |[PRNNHN
1 Spectrum v| Mkr1 2.480 051 25 GHz|
icwm 10dB = Ref Level 20.00 dBm 9.99 dBm|
o T 1 ¥ - -
| | L i
Center 2.480000 GHz #video BW 50 MHz Span 10.00 MHz
#Rtes BW 3.0 MHz Sweep 1,07 ms (8001 pts)
i 'mill| | 7 | Dec 13,2022 g | wa R OO W
'\ "7 (1' - ? 2:26:18 PM B % OO0 %
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Test Report No.: NK-22-R-271-1_RO01

FCC ID : 2AOLH-OU1P0102

Right, Maximum Peak Output Power, GFSK, Lowest Channel

FH2
Swept SA

No. of Pulse

IDweﬂ +
Swept SA Swept SA | T
KEYSIGHT Input i WpUZ 500 |Atlen 3048 PNO Fast #iAvg Type: Power (RMS| |~ 3 1 5 5
Consctions On (Gate: OF Aol 100100 S
RL o= lain Ao Froq Ref- Int (5} |IF Gain: Low Trig: Froe Run M
NFE Adaptive Sy Track' O lPuNNNN
1 Spertrum v| Mkri 2.402 032 50 GHz|
Scale/Div 10 dB : Ref Level 20.00 dBm 8.80 dBm
Log : - = :
| | | 1
Center 2.402000 GHz #Video BW 50 MHz Span 10.00 MHz
#Res BW 3.0 MHz Sweep 1.07 ms (8001 pts)

| ol ? e

= e
o W

Right, Maximum Peak Output Power, GFSK, Middle Channel

FH2 [FH3 Inwu\ No. of Puise +
Swept SA ISwept SA Swept SA Swept SA J
KEYSIGHT 'reut RF Input 7 50 0 [Atten’ 30 dB [PNO Fast #iAwg Type Power (RMS[, © 3 1 5 6
Corections. On (Gate: OF AvglHold: 100100 A
RL o aon Auto Frog Ref Int (5} IF Gain: Low g Froe Run MWW www
NFE Adaptive Sig Track Off |IPNNNMNN
1 Spactium -| Mkri 2.440 976 25 GHz
Scale/Div 10 dB ' Ref Level 20.00 dBm 9.27 dBm
Log : - v X
| | L A
Center 2.441000 GHz #Video BW 50 MHz Span 10.00 MHz
#Res BW 3.0 MHz Sweep 1,07 ms (8001 pts)
— =T — T 5] T R 7
'\ "7 (1' - ? 8:37:37 AM B % L]

Right, Maximum Peak Output Power, GFSK, Highest Channel

FH2
Swept SA

[FH3

No. of Pulse

Inwu\ +
|Swept SA Swept SA Swept SA |7
REVEIGHTIEN o oy o e e e s e s
jons, On wa N
RL o aon Auto Frog Ref Int (5} IF Gain: Low g Froe Run MWW www
NFE Adaplive |Sig Track Off |PNNNNN
1 Spectrum v| Mkr1 2.480 035 00 GHz|
icmv 10 dB - Ref Level 20.00 dBm 8.94 dBm)|
og : - v - -
| ] ] A
Cenfer 2480000 GHz #ideo BW 50 MHz Span 10.00 MHz
[#Res BW 3.0 MHz Sweep 1.07 ms (8001 pts)
|| ml| | Dec 16,2022 g | Tee [ (OO W7
'\"7 (1' - ?,a:nﬂam -::%DD EAY
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Test Report No.: NK-22-R-271-1_R01 FCC ID : 2AOLH-OU1P0102

Right, Maximum Peak Output Power, /4DQPSK, Lowest Channel

FH2 IFH3 Imx Mo, of Puise +
Swept SA |Swent SA Swepl SA Swept SA | |
KEYSIGHT 'nput RF Input Z. 50 0 |Atien 30 4B PNO Fast sifvg Type Power (RMS | © 3 1 5 4
Corections On Gate: OFF AvgiHolc 100/100 R
RL o= lain Ao Froq Ref- Int (5} IF Gain: Low Trig: Froe Run MW W W W W
NFE Adaptive Sig Track Off |PNNNNN
1+ Spectrum | Mkri 2.402 192 50 GHz
Scale/Div 10 dB. Ref Level 20.00 dBm 9.77 dBm|
Log . = L
! | 1 A
Center 2.402000 GHz #Video BW 50 MHz Span 10.00 MHz
#Res BW 3.0 MHz Sweep 1.07 ms (8001 pts}
[ 'mill| | © | Dec 16,2022 g . OO ¥
' G - ? 8:3%:14 AM e % mEiF AN

Right, Maximum Peak Output Power, m/4DQPSK, Middle Channel

FH2 [FH3 Inwu\ Na. of Pulse +
Swept SA |Swept SA Swept SA Swept SA J
KEYSIGHT 'reut RF Input Z 50 0 |Atten 30 dB PNO Fast #Avg Type Power (RMS' |~ 3 1 5 6
Corrections. On (Gate: OF svglHold: 100100 T
RL o aon Auto Frog Ref Int (5} IF Gain: Low g Froe Run MW W W W W
NFE Adaptive Sig Track Off |IPNNNMNN
1+ Spectrum | Mkri 2.440 915 00 GHz
Scale/Div 10 dB. Ref Level 20.00 dBm 10.62 dBm|
Log - = .
L | i A
Center 2.441000 GHz #Video BW 50 MHz Span 10.00 MHz
#Res BW 3.0 MHz Sweep 1,07 ms (8001 pts)
| 'mill| | ¥ | Dec 16,2022 g ) (OO [
‘ "7 (1' - ? 8:38:46 AM B % L]

Right, Maximum Peak Output Power, m/4DQPSK, Highest Channel

FH2 [FH3 Inwu\ Na. of Pulse +
Swept SA |Swept SA Swept SA Swept SA J
KEYSIGHT 'reut RF Input Z 50 0 |Atten 30 dB PNO Fast #Avg Type Power (RMS' |~ 3 1 5 6
Corrections. On (Gate: OF svglHold: 100100 T
RL o aon Auto Frog Ref Int (5} IF Gain: Low g Froe Run MW W W W W
NFE_ Adaplive |Sig Track Off [PNNNNN
1 Spectrum v| Mkri 2.480 160 00 GHz
?Mv 10 dB Ref Level 20.00 dBm 10.36 dBm)|
og T Y T -
| | L A
Center 2.430000 GHz #Video BW 50 MHz Span 10.00 MHz
#Res BW 3.0 MHz Sweep 1,07 ms (8001 pts)
| 'mill| | #) | Dec 16,2022 g ) (OO [
‘ﬁ("-,?,auum -z:gljlj‘g\.
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Test Report No.: NK-22-R-271-1_RO01

FCC ID : 2AOLH-OU1P0102

Right, Maximum Peak Output Power, 8DPSK, Lowest Channel

FH2 IFH3 IDweﬂ Mo, of Puise +
Swept SA I Swepl SA Swept SA | |
KEYSIGHT input RF INpULZ 500 |Atten 30 4B PNO Fast #Avg Type Power (RMS[, 3 1 5 5
Conections On (Gate: OF AvgiHold: 100/100 S
RL o= lain Ao Froq Ref- Int (5} |IF Gain: Low Trig: Froe Run M
NFE Adaptive Sig Track' Off |PNNNNR
1 Spactrin '| Mkri 2.402 100 00 GHz|
Scale/Div 10 4B & Ref Level 20.00 dBm 9.46 dBm|
Log ; . = X
- .
l | 1 A
Center 2.402000 GHz #Video BW 50 MHz Span 10.00 MHz
#Res BW 3.0 MHz Sweep 1.07 ms (8001 pts)

| ol ? NN e

= e
o W

Right, Maximum Peak Output Power, 8DPSK, Middle Channel

FH2 [FH3 Inwu\ No. of Puise +
Swept SA ISwept SA Swept SA Swept SA J
KEYSIGHT 'reut RF Input 7 50 0 [Atten’ 30 dB [PNO Fast #iAwg Type Power (RMS[, © 3 1 5 6
Corections. On (Gate: OF AvglHold: 100100 A
RL o aon Auto Frog Ref Int (5} IF Gain: Low g Froe Run MWW www
NFE Adaptive Sig Track Off |IPNNNMNN
1 Spactium -| Mkri 2.440 951 25 GHz
Scale/Div 10 dB. ' Ref Level 20.00 dBm 10.02 dBm|
Log - T - T
| | L A
Center 2.441000 GHz #Video BW 50 MHz Span 10.00 MHz
#Res BW 3.0 MHz Sweep 1,07 ms (8001 pts)
— I — T 5] T R 7
'\ "7 (1' - ? 8:39:58 AM B % L]

Right, Maximum Peak Output Power, 8DPSK, Highest Channel

FH2 [FH3 Inwu\ Na. of Pulse +
Swept SA |swept SA Swept SA Swept SA |+
REVEIGHTIEN o oy o e e e s e s
jors On wa R
RL o aon Auto Frog Ref Int (5} IF Gain: Low g Froe Run MWW www
NFE Adaplive |Sig Track Off |PNNNNN
1 Specium v| Mkr1 2.479 968 75 GHz|
i‘!mv 10dB = Ref Level 20,00 dBm 9.77 dBm|
og T T v ; -
| | ! A
Center 2.480000 GHz #Video BW 50 MHz Span 10.00 MHz
#Res BW 3.0 MHz Sweep 1.07 ms (8001 pts)
I ‘w7 | Dec 16,2022 g e R OO0 27
L Il M di5 0O EH Y
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Test Report No.: NK-22-R-271-1_R01 FCC ID : 2AOLH-OU1P0102

7.7 Conducted Spurious Emissions
FCC §15.247(e)

Test Mode : Set to Lowest channel, Middle channel and Highest channel

Result
_ Frequency Conduct_ed _Spurious L
Modulation Channel (MH2) Emissions (dBc)
(dBc)
Lowest 2402 More than 20 dBc 20
GFSK Middle 2441 More than 20 dBc 20
Highest 2 480 More than 20 dBc 20
Lowest 2 402 More than 20 dBc 20
m/4DQPSK Middle 2441 More than 20 dBc 20
Highest 2 480 More than 20 dBc 20
Lowest 2 402 More than 20 dBc 20
8DPSK Middle 2441 More than 20 dBc 20
Highest 2 480 More than 20 dBc 20
Notes:

The cable and attenuator loss from 30 MHz to 26.5 GHz was reflected in spectrum analyzer with correction
factor for the spurious emissions test.

NKQF-27-18 (Rev. 01) Nemko Korea Co., Ltd. Page 41 of 69



@mko

Test Report No.: NK-22-R-271-1_RO01

FCC ID : 2AOLH-OU1P0102

PLOTS OF EM

ISSIONS

Left, Band Edge, GFSK, Lowest Channel (2 402 MHz)

|No. of Puise. PWR |Eugn| o In-Band +
;Swep( 5A Swept SA |Swept SA |Swept { |
‘KEYSlGHT Input RF Input 7 50 0 lAtten’ 30 dB [PNO BestWide #Avg Type Power (RMS | © 3 1 5 6
Corections. On (Gate: OF AvgiHold: 100100 A
RL - =b aign Auto Frog Ref Int (5} IF Gain: Low g Froe Run MWW www
NFE Adaplive Sig Track Off [PUNNNN
1 Spectrum v| Mkr2 2.399 312 50 GHz
Scale/Div 10 dB = Ref Level 2000 dBm -49,02 dBm
Log T Y o
P T T ey T e M. R = =
L ! ! A
Center 2.400000 GHz #Video BW 300 kHz Span 10.00 MHz|
[#Res BW 100 kHz Sweep ~17.7 ms (3001 pts)
5 Marker Table
_{ Made | Trios | Saale | I Y | Fuchon | Funalion Widk Fusiction Value
11 N ] 2.402 056 25 GHz| 8.022 dBm|
[Z—H T 2395 312 50 GHz| =502 dBm|
3| I I I
4l
51 | | |
6! 1 1 1
= T T o
'\ el | ? 2:25:28 PM -:: 1 [CIC]] | %)

Left, Band Edge, Hopping mode, GFSK, Lowest Channel (2 402 MHz)

|No. of Puise: FWR |Edge1 y/In-Band +
|Swept SA Swept SA Swept SA [Swept SA | |
‘KEVSIGHT Input. RF Input Z 50 0 |Atien 30 dB PNO BestWide  #ivg Type Power (RMS 56
Corections On Gate: OFf AvgiHold: 100/100 R
RL == algn Auo Froq Ref- Int (5} |IF Gain: Low Trig: Froe Run M
NFE Adaptive Sig Track Off |PNNNNN
1+ Spectrum | Mkr2 2.399 318 75 GHz
Scale/Div 10 dB 5 Ref Level 20.00 dBm -49.20 dBm|
Log T Y N
-
100} i i
Center 2.400000 GHz #Video BW 300 kHx Span 10.00 MHz,
[#Res BW 100 kHz Sweep ~17.7 ms (8001 pts)
5 Marker Table
| Mode | Trace | Scale | X Y | Function Function Width Function Value
11 N ] 2.402 002 50 GHz| 8.392 dBm|
[Z—H i 2355 318 75 GHZ| : i
3| I I I
4
Ll
[
| i 'mill| | | Dec 26, 2022 g . 0| e ¥
.\ “ - ? 3:04:57 PM -:: % mmiiF A
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Test Report No.: NK-22-R-271-1_RO01

FCC ID : 2AOLH-OU1P0102

Left, Band Edge, GFSK, Highest Channel (2 480 MHz)

|No. of Puise: PWR |Edge1 |In-Band | +
1Swept SA Swept SA Swept SA | |
KEYSIGHT 'nput RF Input Z. 50 0 |Atien 30 dB [PNO Bast Wide Type Power (RMS[ | © 3 4 5 6
Corections. On Gate: OFF AvgiHold: 100/100 S
RL == algn Auo Froq Ref- Int (5} |iF Gain: Low Trig: Froe Run [P v v v
NFE Adaptive |Sig Track O |PNNNNN
-| Mkr2 2.485 630 00 GHz
g Ref Level 20.00 dBm -50.25 dBm|
fil T I
~[ | [ [
! !
B ] I
% 1 i
|
e ST S P T e T
| | | | | |
L | L 1 B | | L !
Center 2.483500 GHz. #Video BW 300 kHz Span 10.00 MHz|
#Res BW 100 kHz Sweep ~17.7 ms (8001 pts)
5 Marken Table .J
| Mode | Trace | Scale | X1 Y | Funcion | Function Width Function Value
i N | == 2,480 000 00 GHz/ 8.520 daim)|
[Z ] =T ZAEE B30 00 GHz, 50,25 dbm|
3| I I I
LI I —
|81 | | |
[

il k=50 I

| ie

S

mm
s
¥

2w

Left, Band Edge, Hopping mode, GFSK, Highest Channel (2 480 MHz)

|No. of Puise |Eﬂgs| |In-Band | + i
|Swept 5A Swept SA |Swept SA l; 5A |
KEYSIGHT 'rout RF Input 7 50 0 lAtten’ 30 dB [PNO BostWide #Avg Type Power (RMS| |~ 3 1 5 6
Corections. On |Gate: OF AwglHold: 100100 T
RL = aign Auto Frog Ref Int (5} IF Gain: Low g Froe Run MW W
NFE Adaplive |Sig Track Off PN NN
v| Mkr2 2.488 087 50 GHz|
) Ref Level 20,00 dBm -49.50 dBm
—~ — !
T I T
s 4 + 4
N | } |
| |
L 1 1 } !
s Z7 il Il N
Vo, |
5 T Bl = e e e e = e A A e e e it
5 i i ! I ; I
: | | | | B
Center 2.483500 GHz #Video BW 300 kHz Span 10.00 MHz|
|#Res BW 100 kKHz Sweep ~17.7 ms (8001 pts)
5 Marker Table .J
| Mode | Trace | Scale B | Y Function Funtion Width Function Value
2.479 005 00 GHz|
2

NKQF-27-18 (Rev. 01)

Nemko Korea Co., Ltd.

Page 43 of 69



@emko

Test Report No.: NK-22-R-271-1_RO01

FCC ID : 2AOLH-OU1P0102

Left, Band Edge, n/4DQPSK, Lowest Channel (2 402 MHz)

|No. of Puise: PWR |Edge1 /In-Band | +
|Swept SA Swept SA Swept SA [Swept |
KEYSIGHT 'nput RF Input Z. 50 0 |Atien 30 dB [PNO BestWide  #Avo Type Power (RMS, | © 3 1 5 6
Corections. On Gate: OFF AvgiHold: 100/100 S
RL == algn Auo Froq Ref- Int (5} |iF Gain: Low Trig: Froe Run [P v v v
NFE Adaptive S Track Off |PNNNNN
-| Mkr2 2.399 555 00 GHz
g Ref Level 20.00 dBm -43.85 dBm
= x
Vi
I I I
| 1= 4
| = s V.
[ R T FTWINTY PP TR Y Sy v T .
| | |
w | IL I —
Center 2.400000 GHz Span 10.00 MHz,
#Res BW 100 kHz Sweep ~17.7 ms (8001 pts)
5 Marken Table .J
| Mode | Trace | Scale | —® 1 Y | Funcion Function Width Function Value
i N | == 2,402 036 25 GHz| 5.871 dam|
[Z ] =T 23595 555 00 GHz, 4585 dBm|
3| I I I
S ——— !
|81 | | |
[

[l ? RS

i

S

mm
s
¥

2w

Left, Band Edge, Hopping mode, n/4DQPSK, Lowest Channel (2 402 MHz)

|No. of Puise PWR |Eﬂgs| |in-Band | +
;Swep( SA Swept SA iSwept SA |Swept SA |
KEYSIGHT 'rout RF iput 7 50 O |Atten 30 dB. [PNO BastWide  #Avg Type Power (RMS[ | -~ 3 1 5 ¢
Corections. On |Gate: OF AwglHold: 100100 T
RL = aon Auo Frog Ref Int (5} IF Gain: Low g Froe Run MW W
NFE Adaptive |Sig Track O |IPNNNMNN
-| Mkr2 2.399 500 00 GHz
g Ref Level 20.00 dBm -42.32 dBm|
T : T "
[ A =
| 4 |
| |
I I
| |
R e T
| |
1 | IL I —
Center 2.400000 GHz Span 10.00 MHz,
#Res BW 100 kHz Sweep ~17.7 ms (8001 pts)
5 Marken Table .J
| Mode | Trace | Scale | X Y | Funciion Function Width Function Value
| | | | 2.404 985 00 GHz/ 9.622 dim|
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Test Report No.: NK-22-R-271-1_RO01

FCC ID : 2AOLH-OU1P0102

Left, Band Edge, n/4DQPSK, Highest Channel (2 480 MHz)

|No. of Puise: PWR |Edge1 |In-Band | +
|Swept SA Swept SA Swept SA | |
KEYSIGHT 'nput RF Input Z. 50 0 |Atien 30 dB [PNO BestWide  #Avg Type Power (RMS |~ 3 1 5 6
Comections. On Gate: OFF AvgiHold: 100/100 o
RL == algn Auo Froq Ref- Int (5} |iF Gain: Low Trig: Froe Run [P v v v
NFE Adaptive S Track Off |PNNNNN
-| Mkr2 2.485 065 00 GHz
g Ref Level 20.00 dBm -51.38 dBm
T :
il | Ty [
| | | |
! f i
| ] I
., 1 |
IR T T T T R YTYT TV e S e e o A e v YRR
| | | | |
L | L 1 - | L !
Center 2.483500 GHz #Video BW 300 kHx Span 10.00 MHz,
#Res BW 100 kHz Sweep ~17.7 ms (8001 pts)
5 Markes Table .J
| Mode | Trace | Scale | — % 1 Y | Funcion | Function Width Function Value
i N | T 2,480 035 00 GHz| 6.662 dBm|
[ZN T z

] 51398 dBm|

al.
([ el

ol ?ERS

*
g
mm|

¥
w

Left, Band Edge, Hopping mode, nm/4DQPSK, Highest Channel (2 480 MHz)

|No. of Puise PWR |Engu| |In-Band | +
|Swept SA Swept SA iSwept SA |Swept SA |
KEYSIGHT 'rout RF iput 7 50 O |Atten 30 dB. [PNO BastWide  #Avg Type Power (RMS[ | -~ 3 1 5 ¢
Gorections, On Gate: O AvglHold: 1001100 I
RL = aon Auo Frog Ref Int (5} IF Gain: Low g Froe Run MW W
NFE Adaptive |Sig Track O |IPNNNMNN
'| Mkr2 2.487 321 25 GHz
i Ref Level 20.00 dBm -49.34 dBm
| | | |
I ! !
I I I
| | |
S —

™ S —
|
L 1 eIl | A J
#Video BW 300 kHz Span 10.00 MHz|
Sweep ~17.7 ms (8001 pts)
X - Y | Function | Function Width Function Value
2479997 50 GHz| 8.225 dBm|
X Z] 534 dBm|
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Test Report No.: NK-22-R-271-1_R01 FCC ID : 2AOLH-OU1P0102

Right, Band Edge, GFSK, Lowest Channel (2 402 MHz)

|No. of Puise. PWR |Eege /In-Band | + i
;Swep(_SA ) S_Wepi SA . _!Swepl SA o ;SwepdSA |
KEYSIGHT out RF Iput 7 50 0 |Aiten 30 dB [PNO BestWide  #Avo Type Powst (RMS | -~ 3 1 5 6
Comections. On I AwgiHold: 100100 AR,
BL = aign e Froq Raf- Int ) |F Gan:Low  (Tng: Froa Run Mwwwww
NFE Adaptive |Sig Track OIf PN N NN
Mkr2 2.399 941 25 GHz
Ref Level 20.00 dBm -49.43 dBm
bl : s

P Ty e A

il

Conter 2.400000 GHz - ) * #Video BW 300 kHz ) Span 10.00 M|
#Res BW 100 kHz Sweep ~17.7 ms (8001 pts)
5 Marker Tabi .J

| Funcion | Function Width | Function Value

Right, Band Edge, Hopping mode, GFSK, Lowest Channel (2 402 MHz)

|No. of Puise. PWR |Eege /In-Band | + i
|Swept 5A Swept SA iSwept SA ;WSA |
KEYSIGHT o WPHZ 0D [Allen 3008 |PNO BestWide va Type Power (WS 0 3 1 5 6
Conections. On Gate: OF AvalHoid: 1007100 R
AL = aign uo Froq Ref: nt (5) iF Gain: Low [T Froe Run (AN
NFE Adaptive |Sig Track Off LETER
Mkr2 2.397 786 25 GHz
Ref Level 20.00 dBm -49.33 dBm|
' bl : . g 2
I — B
| [ I
| | |
| ‘ |
} }‘ i 1
- i BT A i 1
=y | e |
I | ! !
! | ol I l | N I
#Video BW 300 kHz Span 10.00 MHz|
Sweep ~17.7 ms (8001 pts|
X | Y | Funcion | FunctionWidth | Function Value
2.403 003 75 GHz| 8.960 dBm|
2357 786 25 GHz| 4533 dBm|
. i 'mil| | #) | Dec 26, 2022 | g8 | [Toe 3 OO
Ol ?EEN® IR
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Test Report No.: NK-22-R-271-1_R

01

FCC ID : 2AOLH-OU1P0102

Right, Band Edge, GFSK, Highest Channel (2 480 MHz)

|No. of Puise: PWR |Edge1 |In-Band | +
1Swept SA Swept SA Swept SA | |
KEYSIGHT 'nput RF Input Z. 50 0 |Atien 30 dB [PNO BestWide  #Avo Type Power (RMS, | © 3 1 5 6
Corections. On Gate: OFF AvgiHold: 100/100 S
RL == algn Auo ‘qu Ret: nt (5) |iF Gain: Low Trig: Froe Run [P v v v
NFE Adaptive S Track Off |PNNNNN
-| Mkr2 2.485 108 75 GHz
g Ref Level 20.00 dBm -50.44 dBm|
i Y -
- I T I
= | I | |
1 I I 1
I ] I
1 1 |
o 1Y |
B R e s DT VTR A I T e S Y S SRV T S PRSP TSS I TIPSV Y WS PR Y eyt
| | | | | | I
Center 2.483500 GHz. #Video BW 300 kHz Span 10.00 MHz|
#Res BW 100 kHz Sweep ~17.7 ms (8001 pts)
5 Marken Table .J
| Mode | Trace | Scale | B Y | Funcion | Function Width Function Value
i N | ] 2,480 005 00 GHz| 8.246 dBm|
[Z ] =T ZAE5 108 75 GHz| 5044 dBm|
3| I I I
S ——— !
|81 | | |
[

= ][ ?] a2

Gasorn @

oo
v

~

Right, Band Edge, Hopping mode, GFSK, Highest Channel (2 480 MHz)

|No. of Puise PWR |Eﬂgs| |In-Band | +
;Swep( SA Swept SA iSwept SA |Swept SA |
KEYSIGHT 'rout RF iput 7 50 O |Atten 30 dB. [PNO BastWide  #Avg Type Power (RMS[ | -~ 3 1 5 ¢
Gorections, On Gate: O AvgiHold: 1001100 I
RL = aon Auo ‘Fmﬂ Rat- Int (5) IF Gain: Low g Froe Run MW W
NFE Adaptive |Sig Track O |IPNNNMNN
Mkr2 2.484 117 50 GHz
Ref Level 20.00 dBm -49.56 dBm|
& 1
T
|
|
Y 1
e i
I = = e
| : ]
L 1 B | | [ .
#Video BW 300 kHz Span 10.00 MHz|
Swaap ~17.7 ms (8001 pts)
I | | Function | Function Width Function Value
2480 003 75 GHz| |
£ Z]
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Test Report No.: NK-22-R-271-1_R01 FCC ID : 2AOLH-OU1P0102

Right, Band Edge, m/4DQPSK, Lowest Channel (2 402 MHz)

|No. of Puise: PWR |Edger o lIn-Band | +
|Swept SA Swept SA Swept SA ;swept |
KEYSIGHT 'nput RF Input Z. 50 0 |Atien 30 dB [PNO BestWide  #Avo Type Power (RMS, | © 3 1 5 6
Corrections On Gate: OF AvgiHold: 100/100 e
RL == algn Auo Froq Ref- Int (5} |iF Gain: Low Trig: Froe Run [P v v v
NFE Adaptive |Sig Track O |PNNNNN
Mkr2 2.399 731 25 GHz
Ref Level 20.00 dBm -48.61 dBm|
Log T Y
e T = ,'Qi.,, T
n ! i -
! e
| e
o i T e
"“1 | | |
il ; IL I ! (—
Center 2.400000 GHz #Video BW 300 kHz Span 10.00 MHz,
#Res BW 100 kHz Sweep ~17.7 ms (8001 pts)
5 Marken Tabl .J
| Mode | Trace | Scale | I | Y Function Funation Width Function Value
i N =11 2,402 043 75 GHz | 5.482 dBm
[EZRT I Z Z] 56T dbm|
3| I I
3 N—— |
5 1 1 1
6
e 'pl| | 9 | Dec 26, 2022 | gm e (W OO W
_.‘ ") (o - " 2:37:49 PM _._ -:: g OO0 | w/

Right, Band Edge, Hopping mode, n/4DQPSK, Lowest Channel (2 402 MHz)

|No. of Puise PWR |Eﬁgu| o In-Band | +
;Swep( 5A Swept SA |Swept SA |Swept SA |
|KEYSIGHT nout RF Input 7 50 0 |Atten’ 30 dB [PNO BostWide #Avg Type Power (RMS| |~ 3 1 5 6
I Corections. On |Gate: OF AvgiHold: 100100 T
RL = aign Auto Frog Ref Int (5} IF Gain: Low g Froe Run MW W
NFE Adaptive |Sig Track O |IPNNNMNN
1+ Spectrum | Mkr2 2.399 478 75 GHz
Scale/Div 10 dB g Ref Level 20.00 dBm -47.77 dBm|
Log i
138 ) = r——
i “vage
1 1
} 1
e
p— |
e L
| |
L B - | L !
Center 2.400000 GHz #Video BW 300 kHx Span 10.00 MHz,
#Res BW 100 kHz Sweep ~17.7 ms (8001 pts)
5 Marker Tabi .J
| Mode | Trace | Scale | — % 1 /| Function | Function Width Function Value
i N 1=1] 2.403 993 75 GHz| 8.325 dBm|
2T T iZ] A
3] | | I
3 —— —
|81 | | |
6! | |
| i 'ull | Dec 26, wa W O %
‘\ e | ‘,, 2:5:14 PM wie @ OO0 | w
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Test Report No.: NK-22-R-271-1_RO01

FCC ID : 2AOLH-OU1P0102

Right, Band Edge, m/4DQPSK, Highest Channel (2 480 MHz)

|No. of Puise: PWR |Edge1 |In-Band | +
|Swept SA Swept SA Swept SA | |
KEYSIGHT 'nput RF Input Z. 50 0 |Atien 30 dB [PNO BestWide  #Avg Type Power (RMS |~ 3 1 5 6
Comections. On Gate: OFF AvgiHold: 100/100 e
RL == algn Auo Froq Ref- Int (5} |iF Gain: Low Trig: Froe Run [P v v v
NFE Adaptive S Track Off |PNNNNN
-| Mkr2 2.483 720 00 GHz
i Ref Level 20.00 dBm -49.90 dBm
Log T Y
I 0 = T T
T | |
i
I |
T i RO SV Y M P VTS TP P ST
ar | | |
i IL | I —
Center 2.483500 GHz. #Video BW 300 kHz Span 10.00 MHz|
#Res BW 100 kHz Sweep ~17.7 ms (8001 pts)
5 Marken Tabl .J
| Mode | Trace | Scale | A Y Function Funation Width Function Value
i N =11 2,480 036 25 GHz| 5.556 dam
[ W T | i 2 Z] i
3 |
4 [ [ |
|81 | | |
[
|| 'pl| | 9 | Dec 2o, 2022 | gm e (W OO W
_.\ ") [ - ? 23600 PN | 9P ':: g OO0 o %

Right, Band Edge, Hopping mode, n/4DQPSK, Highest Channel (2 480 MHz)

|No. of Puise PWR |Engu| |In-Band | +
Swept SA Swept SA |Swept SA |Swept SA |
KEYSIGHT 'rout RF Input 7 50 0 |Atten’ 30 dB [PNO BostWide #Avg Type Power (RMS, 3 1 5 6
Corections. On |Gate: OF AwglHoid-=> 1001100 T
Rl G g Ao Frog Ref Int (5} IF Gain: Law Tng Froe Run [P TS
NFE Adaptive |Sig Track O |IPNNNMNN
-| Mkr2 2.484 903 75 GHz
g Ref Level 20.00 dBm -48.78 dBm
O I T |
| | | |
I I [
ok I |
0 1 1 |
i s St
e | |
il L ) E— ! —]
Center 2.433500 GHz #Video BW 300 kHz Span 10.00 MHz|
#Res BW 100 kHz Sweep ~17.7 ms (8001 pts)
5 Marker Tabi .J
| Mode | Trace | Scale X Y | Funcion | Funation Width Function Value
] 247998375 GHz §.285 dam|
T X ] G dBm|
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Test Report No.: NK-22-R-271-1_R01 FCC ID : 2AOLH-OU1P0102

PLOTS OF EMISSIONS

Left, Conducted Spurious Emissions, GFSK, Lowest Channel (2 402 MHz)

|No. of Puise. PWR |Eﬁgn| |In-Band +
iswep(SA Swept SA |Swept SA |Swept SA |
KEYSIGHT 'reut RF Input Z 50 0 lAdten 30 dB PNO Fast #Avg Type Power (RMS' |~ 3 1 5 6
Corections. On (Gate: OF svglHold: 100100 T
L= ign Ao Freq Rt Int (S) IF Gain: Low Trig. Frae Run MWW
NFE Adaplive Sig Track Off T
1+ Specinum | Mir2 26.020 GHz
?Mv 10dB Ref Level 20.00 dBm -37.66 dBm|
g -y
T ol
—— === RSN
—e Py " ~. — -
: 1 A
Start 30 MHz #Video BW 300 kHz Stop 26.50 GHz|
#Res BW 100 kHz Sweep ~977 ms (8001 pts)
5 Marker Table L
Mode | Trace | Scals X ] Y | Funcion | Funation Width Function Value
i N ] 2.402 GHz. 8.058 dBim|
| T 26.020 GHz| 37,66 dBm|
a3l T T T
3 I I
51 | | |
6! 1 1 1
I 'mill| | ¥ | Dec 13,2022 g ) (OO
‘ q (1' - ? 3:08:48 PM B % L]

Left, Conducted Spurious Emissions, GFSK, Middle Channel (2 440 MHz)

|No. of Puise. PWR |Eﬁgn| |In-Band +
iswep(SA Swept SA |Swept SA |Swept SA |
KEYSIGHT 'reut RF Input Z 50 0 lAdten 30 dB PNO Fast #Avg Type Power (RMS' |~ 3 1 5 6
Corections. On (Gate: OF svglHold: 100100 T
L= ign Ao Freq Rt Int (S) IF Gain: Low Trig. Frae Run MWW
NFE Adaplive Sig Track Off T
1+ Specinum | Mir2 26.444 GHz
Scale/Div 10 dB Ref Level 20.00 dBm -37.33 dBm|
Log K] -y
10} A
— — e - . - o o
- ! A
Start 30 MHz #Video BW 300 kHz ‘Stop 26.50 GHz|
#Res BW 100 kHz Sweep ~977 ms (8001 pts)
5 Marker Table
| Mode | Trace | Scale | | Y | Funon | Funtion Width Function Value
11 N ] 2.442 GHz| 9.055 dBm|
[N T . 2] 3733 dBm|
a3l T T T
3 I I I I
51 | | |
6! 1 1 1
I 'mill| | #) | Dec 13,2022 g ) (OO
‘ q (1' - ? 3:04:25 PM B % OO0 %

Left, Conducted Spurious Emissions, GFSK, Highest Channel (2 480 MHz)

|No. of Puise PWR |Edge1 |In-Band +
|Swept SA Swept SA Swept SA [Swept SA | |
KEYSIGHT 'nput RF Input Z 50 0 |Atien 30 dB PNO Fast #HAvg Type Power (RMS] 3456
Corections On Gate: OFF AvgiHolc 100/100 T
Lo ain Ao Froq Rt Int (S) IF Gain: Low Trg: Froe Run MW W W W
NFE Adaplive |Sig Track Off [PNNNNN
1+ Specinum | Mir2 26.242 GHz
?Mv 10dB = Ref Level 20.00 dBm -36.64 dBm|
o9 v ¥
1T N I = ST W——— e
3 i e & o v
| A
Start 30 MHz #Video BW 300 kHz ‘Stop 26.50 GHz|
#Res BW 100 kHz Sweep ~977 ms (8001 pts)
5 Marker Table
| Mode | Trace | Scale | x ] Y | Funcion | Function Width Function Value
11 N ] 2.478 GHz| 8.509 dBm|
[ZR T 3 73 ; )
3|
Ll
5.
[
[ - 'mill| | | Dec 13,2022 g . OO ¥
' “ - ? 3:01:48 PM ai % OO0 [ w)
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Test Report No.: NK-22-R-271-1_R01 FCC ID : 2AOLH-OU1P0102

Left, Conducted Spurious Emissions, m/4DQPSK, Lowest Channel (2 402 MHz)

|No. of Puise: PWR |Edge1 |In-Band | +
|Swept SA Swept SA Swept SA [Swept SA | |
|KEYSIGHT Input F InpulZ 500 |Atlen 30dB PNO Fast #Avg Type Power (RMS[, 3 4 5 5
Conections On Gate OF AuglHold: 100/100 R
Lo ain Ao Froq Rt Int (S) iF Gain: Low Trg: Froe Run R ENENS

NFE Adaptive Sig Track Off |IPNNNMNN
1 Specium | Mkr2 26.331 GHz
Scale/Div 10 dB g Ref Level 20.00 dBm -36.87 dBm
L 0l T v

N e e i

1 i | I I
#Video BW 300 kHz Stop 26.50 GHz|
#Res BW 100 kHz Sweep ~977 ms (8001 pis)
5 Markes Table f
[ Mode | Trace | Scale | A ¥ | Funcion | FuncionWidh | Funclion Value
1N [ r 1 2402 GHa | 9339 daim|
[Z—H i B Gz 35,87 dbm|
31
4 |
5 |
[} |
IS G Te"  0Q 7
-\ el | ? 24726PM 9P =1 % OO [ w

Left, Conducted Spurious Emissions, m/4DQPSK, Middle Channel (2 440 MHz)

|No. of Puise PWR |Eﬁgﬂ| |In-Band +
;Swep( 5A Swept SA |Swept SA |Swept SA { |
|KEYSIGHT 'neut RF Input 7 50 0 lAtten’ 30 dB [PNO Fast sAvg Type Power (RMS[ |~ 3 1 5 6
Corections. On |Gate: OF AwgiHold: 100100 T
L= ign Ao Freq Rt Int (S) |iF Gain: Low Trig. Frae Run [P TS
NFE Adaptive Sig Track Off |IPNNNMNN
+ Spactium | Mkr2 26.040 GHz
Ref Level 20.00 dBm -35.82 dBm|
¥
-
|
I
I 4
I - e s Ml —
S VPPN EURRIT Y. £ SRR RN e s
| |
| A | { | y
#Video BW 300 kHz Stop 26.50 GHz|
Sweep ~977 ms (8001 pts)
. | Y | Funcion | Fungtion Width | Function Value
i N 2.442 GHz 6.689 dBim|
R T 26.040 GHz| 35,87 dBm|
[
o
51
6! 1 1 1 1 1
— e — T o
‘\ A e - ? 25339PM |9 e IS AN

Left, Conducted Spurious Emissions, m/4DQPSK, Highest Channel (2 480 MHz)

|No. of Puise PWR |Eﬁgﬂ| |In-Band +
;Swep( 5A Swept SA |Swept SA |Swept SA { |
|KEYSIGHT 'neut RF iput 7 50 O \Atten 30 dB [PNO Fast dAvg Type Power (RMS 3 4 5 6
Corections. On |Gate: OF AvglHold: 100100 T
L= i Freq Rt Int (S) |iF Gain: Low Trig. Frae Run [P TS
NFE Adaplive Sig Track Off T
1+ Specinum | Mir2 26.288 GHz
Scale/Div 10 dB = Ref Level 20.00 dBm -34,68 dBm|
Log o . =i : . .
100} A |
s e A gt gl b
1
Start 30 MHz
#Res BW 100 kHz
5 Marker Table "
| Mode | Trace | Scale | . | Y | Funcion | Fungtion Width | Function Value
i N _| || 2.482 GHz| 9.183 dBm|
| T 26,288 GHz| 3468 dBm|
3] | | |
3 I I
51 1 1 1
6! 1 1 1 1 1
— e — T o
‘ S - ?,25711PM7 £ .::%DD“!‘
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Test Report No.: NK-22-R-271-1_R01 FCC ID : 2AOLH-OU1P0102

Right, Conducted Spurious Emissions, GFSK, Lowest Channel (2 402 MHz)

|No. of Puise PWR |Edge1 |In-Band +
|Swept SA Swept SA Swept SA [Swept SA
KEYSIGHT 'nput RF Input 7 50 0 |Atten 30 B PNO Fast #HAvg Type Power (RMS] 3456
Corections On Gate: OFF AvgiHolc 100/100 R
RL == agn Auo Froq Ref- Int (5} IF Gain: Low Trig: Froe Run MW W W W W
NFE Adaptive Sig Track Off |PNNNNN
1+ Spectrum | Mir1 2.402 GHz
ScalefDiv 10 dB. Ref Level 20.00 dBm 8.63 dBm|
Log ¥
] %
: 1 A
Start 30 MHz #Video BW 300 kHz Stop 26.50 GHz|
#Res BW 100 kHz Sweep ~977 ms (8001 pts)
5 Marker Table L
Mode | Trace | Scals X ¥ | Function Function Width Function Value
I 11 ZA0Z Gz B528 daim|
2| N | [ 26444 GHz| -37.06 dBm)|
o
4
5.
[
[ - ol || 7 | Dec 16,2022 gme | OO ¥
' b I - ? 9:43:40 AM ai % OO0 [ w)

Right, Conducted Spurious Emissions, GFSK, Middle Channel (2 440 MHz)

[No. of Puise. PWR |Edge {in-Band +
i&wep( 5A Swept SA |Swept SA |Swept SA
KEYSIGHT 'out RF Input Z 50 0 Atlen 30 dB PNO Fast #Avg Type Power (RMS[ |~ 3 1 5 ¢
Corrections. On (Gate: OF svglHold: 100100 T
RL = aign Auto Frog Ref Int (5} IF Gain: Low g Froe Run MW W W W W
NFE Adaptive Sig Track Off |IPNNNMNN
1+ Spectrum | Mkr2 26.305 GHz|
Scale/Div 10 dB. Ref Level 20.00 dBm -37.20 dBm|
Log 0 ¥
10 Al
v v e e e . =
| "
Start 30 MHz #Video BW 300 kHz Stop 26.50 GHz|
#Res BW 100 kHz Sweep ~977 ms (8001 pts)
5 Marker Table L
Mode | Trace | Scals . | Y | Function | Function Width Function Value
i N ] 2.442 GHz. 8956 dim|
| T 26.305 GHz 3720 dBm|
3T T T T
B ! ! !
5|
[

| PR

[ e | O0 W #
B % OO0 | %

Right, Conducted Spurious Emissions, GFSK, Highest Channel (2 480 MHz)

[No. of Puise PWR |Edget in-Band +
i&wep( 5A Swept SA |Swept SA |Swept SA
KEYSIGHT 'rout RF Input Z 50 0 lAdten 30 dB PNO Fast dAvg Type Power (RMS 3 4 5 6
Conections. On (Gate: OF AvgiHold: 100/100 S
RL = aign Auto Frog Ref Int (5} IF Gain: Low g Froe Run MW W W W W
NFE_ Adaplive |Sig Track Off [PNNNNN
1+ Specinum | Mir2 25.964 GHz
?MV 10 dB Ref Level 20.00 dBm -36.25 dBm|
og ¥
L i h S sl B
- 1 ’y
Start 30 MHz #Video BW 300 kHz Stop 26.50 GHz|
#Res BW 100 kHz Sweep ~077 ms (8001 pts)
5 Marker Table Ll
Mode | Trace | Scale | Y | Funcon | Function Width Function Value
i N 1 2.478 GHz 8.266 dam
[Z—H T 25,664 GHz 3825 dBm|
5T T T T
3 | |
5| | | | |
6l 1 1 1 |
[ c ol | | 7 | Dec 16,2022 g [ e | O0 W #
‘ q (1' - ?,szmnm -::$DD EA

Right, Conducted Spurious Emissions, m/4DQPSK, Lowest Channel (2 402 MHz)
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Test Report No.: NK-22-R-271-1_RO01

FCCID

:2A0OLH-OU1P0102

[No. of Puise. PWR Edgel {in-Band |+‘
Swept SA Swept SA Swept SA g 5A
|KEYSIGHT 'rout RF Inpiit Z 50 0 lAlten’ 30 dB. [PNO Fast ity Type Powst (RMS[ 1 3 0 5 6 |
I Corections. On Gate: OF AvgiHold: 100100 -
\“L = align Auto Freq Rt Int (S) |iF Gain: Low Trig. Frae Run [REE eI ‘
NFE. Adaptive Sig Track Off [PUNNNN
1 Spactrum | Mkr2 26.457 GHz
Scale/Div 10 dB = Ref Level 20.00 dBm -37.21 dBm|
Log T gl . s . S
I
. 18 -
I I -
| 3,
| ‘
o = R — R E————
S y e r i
I . I
Start 30 MHz #Video BW 300 kHx Stop 26.50 GHz,
{#Res BW 100 kHz Sweep ~977 ms (8001 pts)
5 Marker Table "
|| Mode | Trace | Scale ] Y | Function Funtion Width Function Value
TN 1 2.402 GHz| 8.323 dBm|
[ZK T ; T 3T dBm]
3 | |
4 ! !
|51 | |
6! | |
- e all| ) | Dsc16,2022] Cwa O W
= ol ? i Y

Right, Conducted Spurious Emissions, m/4DQPSK, Middle Channel (2 440 MHz)

|No. of Puise. PWR |Euge| lIn-Band | +|
Swepl SA Swept SA |Swept SA [Swept SA
|KEYSIGHT input RF Input Z. 50 0 \Atten 30 4B [PNO Fast Ao Type: Power (RMS| | © 3 4 5 6 |
I on Gate: OFF AvgiHold: 100/100 -
\'“ = Algn: Auto Froq Rt Int (S) IF Gain: Low Trg: Froe Run [P W MEA ‘
NFE Adaptive |Sig Track Off |IPNNNNR
1 Spactium | Mir2 26.000 GHz
Scale/Div 10 dB g Ref Level 20.00 dBm -37.55 dBm
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Test Report No.: NK-22-R-271-1_RO01

FCC ID : 2AOLH-OU1P0102

7.8 Radiated Spurious Emissions

FCC §15.247(d)

Test Mode : Set to Lowest channel, Middle channel and Highest channel

Result
- Left
GFSK modulation_Lowest channel
Frequency | Reading Pol* Mode AF+CL+Amp Result Limit Margin
(MHz) (dBuV) (H/V) (dB)** (dBuV/m) | (dBpV/m) (dB)
4 803.75 44.04 Vv Peak 1.6 45.64 74.00 28.36
7 204.38 40.44 H Peak 5.8 46.24 74.00 27.76
GFSK modulation_Middle channel
Frequency | Reading Pol* Mode AF+CL+Amp Result Limit Margin
(MHz) (dBuV) (H/V) (dB)** (dBuV/m) | (dBpV/m) (dB)
4 856.25 44.74 H Peak 2.0 46.74 74.00 27.26
7 338.13 41.22 H Peak 6.0 47.22 74.00 26.78
GFSK modulation_Highest channel
Frequency | Reading Pol* Mode AF+CL+Amp Result Limit Margin
(MHz) (dBuV) (H/V) (dB)** (dBuV/m) | (dBpV/m) (dB)
4 941.25 43.88 Vv Peak 2.3 46.18 74.00 27.82
7 496.25 40.14 Vv Peak 6.6 46.74 74.00 27.26
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Test Report No.: NK-22-R-271-1_RO01

FCC ID : 2AOLH-OU1P0102

1/4DQPSK modulation_Lowest channel

Frequency | Reading Pol* Mode AF+CL+Amp Result Limit Margin
(MHz) (dBuV) (H/V) (dB)** (dBuV/m) | (dBpV/m) (dB)
4 813.13 44 .91 H Peak 3.5 48.41 74.00 25.59
7 202.50 40.86 Vv Peak 7.7 48.56 74.00 25.44
1/ADQPSK modulation_Middle channel
Frequency | Reading Pol* Mode AF+CL+Amp Result Limit Margin
(MHz) (dBuV) (H/V) (dB)** (dBuV/m) | (dBpV/m) (dB)
4 884.38 45.17 Vv Peak 3.9 49.07 74.00 24.93
7 323.13 40.29 Vv Peak 7.8 48.09 74.00 25.91
1/4DQPSK modulation_Highest channel
Frequency | Reading Pol* Mode AF+CL+Amp Result Limit Margin
(MHz) (dBuV) (H/V) (dB)** (dBuV/m) | (dBpV/m) (dB)
4 960.00 44 .34 Vv Peak 4.0 48.34 74.00 25.66
7 440.63 40.06 H Peak 8.4 48.46 74.00 25.54
Notes:
1. *Pol. H = Horizontal V = Vertical

2. **AF + CL + Amp. = Antenna Factor + Cable Loss + Amplifier.
3. Average measurement was not performed when peak-detected emission complies with the average

limit.

4. Other spurious was under 20 dB below Fundamental.

5. mM/4ADQPSK, Middle channel (2 441 MHz) was the worst condition.
6. The radiated emissions testing were made by rotating EUT through three orthogonal axes and

rotating the receive antenna with horizontal, Vertical polarization.
7. Peak emissions were measured using RBW =1 MHz, VBW = 3 MHz, Detector = Peak.

o]

. Average emissions were measured using RBW =1 MHz, VBW = 3 kHz, Detector = Peak.
9. The spectrum was measured from 1 GHz to 10th harmonic and the worst-case emissions were

reported. No significant emissions were found beyond the 3rd harmonic for this device.
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Test Report No.: NK-22-R-271-1_RO01

FCC ID : 2AOLH-OU1P0102

- Right
GFSK modulation_Lowest channel
Frequency | Reading Pol* Mode AF+CL+Amp Result Limit Margin
(MHz) (dBuV) (H/V) (dB)** (dBuV/m) | (dBpV/m) (dB)
4 805.63 43.65 Vv Peak 3.4 47.05 74.00 26.95
7 206.88 39.23 H Peak 7.7 46.93 74.00 27.07
GFSK modulation_Middle channel
Frequency | Reading Pol* Mode AF+CL+Amp Result Limit Margin
(MHz) (dBuV) (H/V) (dB)** (dBuV/m) | (dBpV/m) (dB)
4 882.50 44.60 Vv Peak 3.9 48.50 74.00 25.50
7 323.13 40.49 H Peak 7.8 48.29 74.00 25.71
GFSK modulation_Highest channel
Frequency | Reading Pol* Mode AF+CL+Amp Result Limit Margin
(MHz) (dBuV) (H/V) (dB)** (dBuV/m) | (dBuV/m) (dB)
4 960.63 43.50 H Peak 4.0 47.50 74.00 26.50
7 440.00 39.61 Vv Peak 8.4 48.01 74.00 25.99
1/ADQPSK modulation_Lowest channel
Frequency | Reading Pol* Mode AF+CL+Amp Result Limit Margin
(MHz) (dBpV) (H/V) (dB)** (dBpV/m) | (dBuV/m) (dB)
4 804.38 43.30 Vv Peak 3.4 46.70 74.00 27.30
7 206.25 39.79 Vv Peak 7.7 47.49 74.00 26.51
1/ADQPSK modulation_Middle channel
Frequency | Reading Pol* Mode AF+CL+Amp Result Limit Margin
(MHz) (dBuV) (H/V) (dB)** (dBuV/m) | (dBpV/m) (dB)
4 882.50 44 .17 H Peak 3.9 48.07 74.00 25.93
7 323.75 38.93 Vv Peak 7.9 46.83 74.00 2717
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Test Report No.: NK-22-R-271-1_RO01

FCC ID : 2AOLH-OU1P0102

1/ADQPSK modulation_Highest channel

Frequency | Reading Pol* Mode AF+CL+Amp Result Limit Margin
(MHz) (dBuV) (H/V) (dB)** (dBuV/m) | (dBpV/m) (dB)
4 960.63 43.54 Vv Peak 4.0 47.54 74.00 26.46
7 440.63 40.87 H Peak 8.4 49.27 74.00 24.73
Notes:
1. *Pol. H = Horizontal V = Vertical

2. **AF + CL + Amp. = Antenna Factor + Cable Loss + Amplifier.

3. Average measurement was not performed when peak-detected emission complies with the average
limit.

4. Other spurious was under 20 dB below Fundamental.

5. m/4DQPSK, Highest channel (2 480 MHz) was the worst condition.

6. The radiated emissions testing were made by rotating EUT through three orthogonal axes and
rotating the receive antenna with horizontal, Vertical polarization.

7. Peak emissions were measured using RBW =1 MHz, VBW = 3 MHz, Detector = Peak.

. Average emissions were measured using RBW =1 MHz, VBW = 3 kHz, Detector = Peak.

9. The spectrum was measured from 1 GHz to 10th harmonic and the worst-case emissions were
reported. No significant emissions were found beyond the 3rd harmonic for this device.

oo
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Test Report No.: NK-22-R-271-1_R01 FCC ID : 2AOLH-OU1P0102

PLOTS OF EMISSIONS
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Test Report No.: NK-22-R-271-1_R01 FCC ID : 2AOLH-OU1P0102

/4DQPSK, Middle Channel : 8 GHz to 18 GHz_ Average
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Test Report No.: NK-22-R-271-1_R01 FCC ID : 2AOLH-OU1P0102

PLOTS OF EMISSIONS

Worst Case

- Right
/4DQPSK, Highest Channel : 1 GHz to 8 GHz_Peak
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Test Report No.: NK-22-R-271-1_R01 FCC ID : 2AOLH-OU1P0102

/4DQPSK, Highest Channel : 8 GHz to 18 GHz_ Average
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Test Report No.: NK-22-R-271-1_RO01

FCC ID : 2AOLH-OU1P0102

7.7 Radiated Band Edge

FCC §15.247(d)

Test Mode : Set to Lowest channel and Highest channel

Result
- Left
GFSK modulation_Lowest channel
Frequency | Reading Pol* Mode AF+CL+Amp Result Limit Margin
(MHz) (dBuV) (H/V) (dB)** (dBuV/m) | (dBuV/m) (dB)
2 364.80 51.15 Vv Peak -8.0 43.15 74.00 30.85
GFSK modulation_Highest channel
Frequency | Reading Pol* Mode AF+CL+Amp Result Limit Margin
(MHz) (dBuV) (H/V) (dB)** (dBuV/m) | (dBpV/m) (dB)
2 485.92 49.14 H Peak -7.2 41.94 74.00 32.06
1/4DQPSK modulation_Lowest channel
Frequency | Reading Pol* Mode AF+CL+Amp Result Limit Margin
(MHz) (dBuV) (H/V) (dB)** (dBuV/m) | (dBpV/m) (dB)
2 384.25 51.29 Vv Peak -7.9 43.39 74.00 30.61
1/ADQPSK modulation_Highest channel
Frequency | Reading Pol* Mode AF+CL+Amp Result Limit Margin
(MHz) (dBuV) (H/V) (dB)** (dBuV/m) | (dBpV/m) (dB)
2 497.08 49.03 H Peak -7.0 42.03 74.00 31.97
Notes:
1. *Pol. H = Horizontal V = Vertical

2. **AF + CL + Amp. = Antenna Factor + Cable Loss + Amplifier.
3. Average measurement was not performed when peak-detected emission complies with the average

limit.

4. Other spurious was under 20 dB below Fundamental.

5. The radiated emissions testing were made by rotating EUT through three orthogonal axes and

rotating the receive antenna with horizontal, Vertical polarization.
6. Peak emissions were measured using RBW = 1 MHz, VBW = 3 MHz, Detector = Peak.
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Test Report No.: NK-22-R-271-1_RO01

FCC ID : 2AOLH-OU1P0102

- Right
GFSK modulation_Lowest channel
Frequency | Reading Pol* Mode AF+CL+Amp Result Limit Margin
(MHz) (dBuV) (H/V) (dB)** (dBuV/m) | (dBpV/m) (dB)
2 364.69 51.87 H Peak -6.2 45.67 74.00 28.33
GFSK modulation_Highest channel
Frequency | Reading Pol* Mode AF+CL+Amp Result Limit Margin
(MHz) (dBuV) (H/V) (dB)** (dBuV/m) | (dBpV/m) (dB)
2 487.91 49.48 Vv Peak -5.5 43.98 74.00 30.02
1/ADQPSK modulation_Lowest channel
Frequency | Reading Pol* Mode AF+CL+Amp Result Limit Margin
(MHz) (dBuV) (H/V) (dB)** (dBpV/m) | (dBuV/m) (dB)
2 360.15 52.31 Vv Peak -6.2 46.11 74.00 27.89
1/4DQPSK modulation_Highest channel
Frequency | Reading Pol* Mode AF+CL+Amp Result Limit Margin
(MHz) (dBuV) (H/V) (dB)** (dBpV/m) | (dBuV/m) (dB)
2 499.66 49.85 H Peak -5.5 44.35 74.00 29.65
Notes:
1. *Pol. H = Horizontal V = Vertical

2. **AF + CL + Amp. = Antenna Factor + Cable Loss + Amplifier.
3. Average measurement was not performed when peak-detected emission complies with the average

limit.

4. Other spurious was under 20 dB below Fundamental.

5. The radiated emissions testing were made by rotating EUT through three orthogonal axes and

rotating the receive antenna with horizontal, Vertical polarization.
6. Peak emissions were measured using RBW = 1 MHz, VBW = 3 MHz, Detector = Peak.
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Test Report No.: NK-22-R-271-1_R01 FCC ID : 2AOLH-OU1P0102

PLOTS OF EMISSIONS
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Test Report No.: NK-22-R-271-1_R01 FCC ID : 2AOLH-OU1P0102

7.8 Radiated Emissions_Below 1GHz

FCC §15.209
Result
- Left
n/ADQPSK, Middle channel
Frequency | Reading Pol* Mode AF+CL+Amp Result Limit Margin
(MHz) (dBuV) | (H/V) (dB)** (dBuV/m) | (dBuV/m) (dB)
33.99 57.39 \Y QP -26.3 31.09 40.00 8.91
59.91 51.40 \Y QP -23.6 27.80 40.00 12.20
100.06 40.24 Vv QP -24.3 15.94 43.50 27.56
156.42 51.66 H QP -27.3 24.36 43.50 19.14
193.34 49.87 H QP -24.5 25.37 43.50 18.13
214.79 48.58 H QP -24.3 24.28 43.50 19.22

Radiated Measurements at 3meters

- Right
n/4ADQPSK, Middle channel

Frequency | Reading Pol* Mode AF+CL+Amp Result Limit Margin
(MHz) (dBuV) | (H/V) (dB)** (dBpV/m) | (dBuV/m) (dB)
36.63 58.10 Vv QP -25.3 32.80 40.00 7.20
59.85 52.94 Vv QP -23.6 29.34 40.00 10.66
61.31 52.50 \Y QP -23.9 28.60 40.00 11.40
102.70 45.36 \Y QP -24.1 21.26 43.50 22.24
103.29 50.70 \Y QP -24.1 26.60 43.50 16.90
104.58 50.12 \Y QP -24.0 26.12 43.50 17.38

Radiated Measurements at 3meters

Notes:

1. The worst-case emission was reported.

2. *Pol. H = Horizontal, V = Vertical

3. **AF + CL + Amp. = Antenna Factor + Cable Loss + Amplifier.

4. Measurements using CISPR quasi-peak mode below 1 GHz.

5. The radiated emissions testing were made by rotating EUT through three orthogonal axes and
rotating the receive antenna with horizontal, Vertical polarization. The worst data was recorded.

6. No emission found between lowest internal used/generated frequency to 30MHz (9kHz~30MHz).
Per FCC part 15.31(0), test results were not reported.
Although these tests were performed other than open field test site, adequate comparison measurements
were confirmed against 30 m open are test site.
Therefore, sufficient tests were made to demonstrate that the alternative site produces results that correlate
with the one of tests made in an open field based on KDB 414788.

7. The limit is on the FCC §15.209.

8. Emission was pre-scanned from 9kHz to 30MHz; No emissions were detected which was at least 20dB

below the specification limit (consider distance correction factor).
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Test Report No.: NK-22-R-271-1_R01 FCC ID : 2AOLH-OU1P0102

PLOTS OF EMISSIONS

Worst Case

- Left
Radiated emission below 1GHz, n/4ADQPSK, Middle Channel
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- Right
Radiated emission below 1GHz, m/4DQPSK, Middle Channel
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Test Report No.: NK-22-R-271-1_R01 FCC ID : 2AOLH-OU1P0102

TEST DATA

7.9 Conducted
FCC §15.207, RSS-GEN Issue 5 8.8
Result : N/P

Note : The AC power line test was not performed because the EUT does not operate Bluetooth
mode while charging.
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Test Report No.: NK-22-R-271-1_R01 FCC ID : 2AOLH-OU1P0102

8. TEST EQUIPMENT

No. Instrument Manufacture Model Serial No. CelllgiEien | el
Data Interval
Double Ridged BBHA
1 Broadband Horn Schwarzbeck 01615 2022-09-13 2023-09-13
9120 D
Antenna
SWITCH AND
2 | EXTENSION UNIT R&S OSP150 100929 N/A N/A
CAN-BUS
3 | WiFi Filter Bank R&S U082 N/A N/A N/A
TRILOG VULB
4 Broadband Test Schwarzbeck 9163 01431 2022-11-16 2024-11-16
Antenna
Signal ROHDE &
5 | Condifoning Unit | SCHWARz | SCU0! 10029 2022-04-05 | 2023-04-05
DOUBLE RIDGED | ROHDE &
6 | HORNANTENNA |  SCHWARY HF907 100197 2022-01-28 | 2023-01-28
Signal ROHDE &
7 | Conditioning Unit | SCHWARz | SCU18 10065 2022-04-05 | 2023-04-05
8 Horn Antenna Q-par Angus %\555 17637 2022-09-13 2023-09-13
9 signal R&S SCU-26D | 1984522 | 2022-04-06 | 2023-04-06
Conditioning Unit
10 | LOOP ANTENNA R&S HFH2-Z2 | 100279 2021-03-14 | 2023-03-14
EMI TEST
11 RECEIVER R&S ESW44 103091 2022-05-16 | 2023-05-16
DIGITAL
12 MULTIMETER EZDIGITAL | DM-334 | 2111395 | 2022-10-13 | 2023-10-13
13 DS IOWER KEYSIGHT | N6953A | MY59130146 | 2022-07-07 | 2023-07-07
14 |  Vector Signal R&S SMW200A | 105755 | 2022-04-06 | 2023-04-06
Generator
15 | Signal & Spectrum |\ evqiGHT | N9030B | MY57144327 | 2022-04-06 | 2023-04-06
Analyzer
API
16 | 10dBAttenuator | technologies | 40A2W-10 1914 2022-07-06 | 2023-07-06
corp

*) Test equipment used during the test
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Test Report No.: NK-22-R-271-1_R01 FCC ID : 2AOLH-OU1P0102

9. ACCURACY OF MEASUREMENT & DECISION RULE

9.1 Uncertainty Calculation

The Measurement Uncertainties stated were calculated in accordance with the requirements of
measurement uncertainty contained in CISPR 16-4-2 with the confidence level of 95%

PARAMETER UNCERTAINTY
Conducted Disturbance, 0.15 to 30 MHz 2.44 dB
Radiated Disturbance, 30 MHz to 1 GHz 5.68 dB
Radiated Disturbance, Above 1 GHz 5.06 dB

9.2 Decision rule

Decision rule for statement(s) of conformity is based on Procedure 2, Clause 4.4.3 in IEC Guide
115:2021.

- END REPORT -
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