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1. TEST REPORT CERTIFICATION

Applicant

Manufacturer

Equipment Under Test
Model
Brand

Date of Test

inMusic Brands, Inc.

Page: 4 / 146
Rev.: 00

200 Scenic View Drive, SUITE 201, Cumberland, RI

02864, U.S.A.
inMusic Brands, Inc.

200 Scenic View Drive, SUITE 201, Cumberland, RI

02864, U.S.A.
Audio Device

JP20

DENON DJ

April 14, 2022 ~ May 20, 2022

APPLICABLE STANDARD

STANDARD

TEST RESULT

ANSI C63.10: 2013

FCC Part 15 Subpart C AND

No non-compliance noted

Statements of Conformity

Determining compliance shall be based on the results of the compliance measurement,
not taking into account measurement instrumentation uncertainty.

Approved by:

J;)’ih C%eh

John Chen
Supervisor
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2. EUT DESCRIPTION

Product Name Audio Device

Model JP20

Brand DENON DJ

Received Date April 13, 2022

IEEE 802.11b/g, 802.11n HT20: 2412MHz~2462MHz

Frequency Range Bluetooth 5.0: 2402MHz~2480MHz

IEEE 802.11b Mode: 19.39dBm (86.896mW)

IEEE 802.11g Mode: 19.48dBm (88.716mW)
Transmit Power IEEE 802.11n HT20 Mode: 18.81dBm (76.033mW)
Bluetooth 4.0 Mode: 3.99dBm (2.506mW)
Bluetooth 5.0 Mode: 4.01dBm (2.518mW)

IEEE 802.11b/g, 802.11n HT20: 5SMHz

Channel Spacing Bluetooth 5.0: 2MHz

IEEE 802.11b/g, 802.11n HT20: 11 Channels

Channel Number Bluetooth 5.0 : 40 Channels

IEEE 802.11b: 11, 5.5, 2, 1 Mbps

IEEE 802.11g : 54, 48 ,36, 24, 18, 12, 9, 6 Mbps

Transmit Data Rate | IEEE 802.11n HT20 : 130, 117 ,104, 78, 65, 58.5, 52, 39, 26, 19.5,13, 6.5
Mbps

Bluetooth 5.0: 2 Mbps

IEEE 802.11b: DSSS (CCK, DQPSK, DBPSK)

IEEE 802.11g: OFDM (64QAM, 16QAM, QPSK, BPSK)

IEEE 802.11n HT20: OFDM (64QAM, 16QAM, QPSK, BPSK)
Bluetooth 5.0: GFSK

Type of Modulation

Type: WLAN ANTENNA
Model: DB1EM60-10300-S

Antenna Type Manufacturer: BRITO
Gain: 4.6 dBi
Power Rating DC 12V, 3A(Power by Adapter)
Hardware Version INM-JP20-Main
Software Version N/A

planck-2022_02_08_07_46-jschaffmeister-planck-AIRDJ-14447-20a9919636-

Firmware Version HEAD-c30d3a416c-INTERNAL-Updatelmage

Temperature Range | 0°C ~ +40°C

Reported Date June 09, 2022
Power Adapter :

No. Manufacturer Model No. Power Input Power Output

1 FSP FSP036-RHBN3 AC 100-240V~,1.8A, 50-60Hz |DC 12.0V, 3.0A, 36.0W
REMARK:

1. The sample (JP20) selected for test was engineering sample that approximated to production product and was
provided by manufacturer.

2. This submittal(s) (test report) is intended for FCC ID: Y40-JP20 filing to comply with Section 15.207, 15.209 and
15.247 of the FCC Part 15, Subpart C Rules.

3.  For more details, please refer to the User's manual of the EUT.
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3. DESCRIPTION OF TEST MODES

The EUT is a Audio Device. It has one transmitter chains and one receive
chains (1x1 configurations) and BT5.0. The 1x1 configuration is implemented

with one outside chains (Chain 0).

The RF chipset is manufactured by Broadcom.

The antenna peak gain 4.6dBi (highest gain) were chosen for full testing.

IEEE 802.11 b ,802.11g ,802.11n HT20 mode (DTS Band)
The EUT had been tested under operating condition.
There are three channels have been tested as following:

Channel Frequency (MHz)
Low 2412
Middle 2437
High 2462

IEEE 802.11b mode: 1Mbps long data rate (worst case) were chosen for full

testing.

IEEE 802.11g mode: 6Mbps data rate (worst case) were chosen for full testing.
IEEE 802.11n HT20 mode: 6.5Mbps data rate (worst case) were chosen for full

testing.

GFSK mode

The EUT had been tested under operating condition.
There are three channels have been tested as following:

Channel Frequency (MHz)
Low 2402
Middle 2442
High 2480

Bluetooth 4.0 (GFSK) mode: 1Mbps data rate (worst case) were chosen for full

testing.

Bluetooth 5.0 (GFSK) mode: 2Mbps data rate (worst case) were chosen for full

testing.

This document cannot be reproduced except in full, without prior written approval of the Company. A# &4 iE A A T BTl » F a7 -
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4. TEST METHODOLOGY

The tests documented in this report were performed in accordance with ANSI C63.10
and FCC CFR 47 15.207, 15.209 and 15.247.

5. FACILITIES AND ACCREDITATIONS
5.1 FACILITIES

All measurement facilities used to collect the measurement data are located at
No.8,Jiucengling, Xinhua Dist., Tainan City 712, Taiwan (R.O.C.)

The sites are constructed in conformance with the requirements of ANSI C63.7,
ANSI C63.10 and CISPR Publication 22.

5.2 EQUIPMENT

Radiated emissions are measured with one or more of the following types of
linearly polarized antennas: tuned dipole, bi-conical, log periodic, bi-log, and/or
ridged waveguide, horn. Spectrum analyzers with pre-selectors and quasi-peak
detectors are used to perform radiated measurements.

Conducted emissions are measured with Line Impedance Stabilization
Networks and EMI Test Receivers.

Calibrated wideband preamplifiers, coaxial cables, and coaxial attenuators are
also used for making measurements.

All receiving equipment conforms to CISPR Publication 16-1, “Radio
Interference Measuring Apparatus and Measurement Methods.”

5.3 LABORATORY ACCREDITATIONS LISTINGS

The test facilities used to perform radiated and conducted emissions tests are
accredited by Taiwan Accreditation Foundation for the specific scope of
accreditation under Lab Code: 1109 to perform Electromagnetic Interference
tests according to FCC PART 15 AND CISPR 22 requirements. No part of this
report may be used to claim or imply product endorsement by TAF or any
agency of the Government. In addition, the test facilities are listed with Federal
Communications Commission (registration no: TW1109).

This document cannot be reproduced except in full, without prior written approval of the Company. A# &4 iE A A T BTl » F a7 -
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5.4 TABLE OF ACCREDITATIONS AND LISTINGS

Our laboratories are accredited and approved by the following accreditation body
according to ISO/IEC 17025.

Taiwan TAF

The measuring facility of laboratories has been authorized or registered by the
following approval agencies.

Canada Industry Canada (TW1109)
Germany TUV NORD

Taiwan BSMI

USA FCC

This document cannot be reproduced except in full, without prior written approval of the Company. A& R 4E AN T B ] » A e[ -
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6. CALIBRATION AND UNCERTAINTY
6.1 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.

6.2 MEASUREMENT UNCERTAINTY

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

PARAMETER UNCERTAINTY

Rad|ated_|I_EenS1;sSsi|tc(>an:, (ZD%T?- ; 000 MHz +2 6828dB
Radiated Emission, 1 to 8 GHz 1 2.6485dB
Radiated Emission, 8 to 18 GHz 1 2.6852dB
Radiated Emission, 18 to 26.5 GHz + 2.6485dB
Radiated Emission, 26 to 40 GHz + 3.0295dB

Power Line Conducted Emission +1.91dB
Band Width 136.49kHz

Peak Output Power MU +1.904dB
Band Edge MU +0.302dBuV

Channel Separation MU 361.69Hz

Duty Cycle MU 0.064ms

Frequency Stability MU 0.223kHz

Uncertainty figures are valid to a confidence level of 95%, K=2

This document cannot be reproduced except in full, without prior written approval of the Company. A# &4 iE A A T BTl » F a7 -
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7. SETUP OF EQUIPMENT UNDER TEST
7.1 SETUP CONFIGURATION OF EUT

FOR RF TEST
N/A  N/A
Flash SD (D) (C)
Disk*2 Card
Notebook
EUT (B) Adapter
(F)
(A)
(E)
AC
N/A Source
FOR EMI TEST
N/A
Adapter (B) N/A
(A) USB USB SD (C)
Card
Speaker
EUT
(D)
oo (F) (E) |
ource !
N/A N/A i
Spelaker

This document cannot be reproduced except in full, without prior written approval of the Company. A# &4 iE A A T BTl » F a7 -
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7.2 SUPPORT EQUIPMENT

RF test
No. Product Manufacturer| Model No. |Certify No. Signal cable
1 SD CARD TOSHIBA 2GB DOC |N/A
2 | Flash Disk | Transcend |Jet Flash700| DOC |N/A
3 Notebook Acer MS2229 DOC |Unshielded, 1.8m with one core
No. |Signal cable description

A |AC Power Unshielded, 1.0m, 1pcs.

B |DC Power Unshielded, 1.5m, 1pcs with one core.
C |Audio Shielded, 1.0m, 4pcs.

D |[USB Shielded, 1.8m, 1pcs with one core.

E |Audio Shielded, 1.0m, 2pcs.

F |USB Unshielded, 1.5m, 1pcs.

This document cannot be reproduced except in full, without prior written approval of the Company. A# &4 iE A A T BTl » F a7 -
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EMI test
No.| Product Manufacturer Model No. |Certify No. Signal cable
1 | Flash Disk Transcend | Jet Flash790 DOC |N/A
o | Seeaker |1 ooraAR | TCs2285 DOC [N/A
System
3 | Flash Disk Transcend | Jet Flash700 DOC |N/A
4 | Bluetooth |\ 5y ips | TAS1505 NA  |N/A
speaker
5 SD Card Transcend 8GB DOC |N/A
No. |Signal cable description
A |IDCIn Unshielded, 1.4m, 1pcs with one core.
B |USB Shielded, 1.8m, 1pcs with one core.
C |Audio Shielded, 1.0m, 3pcs.
D [Audio Shielded, 1.0m, 1pcs.
E |Audio Shielded, 0.7m, 1pcs.
F |Audio Shielded, 1.0m, 1pcs.
REMARK:

1. All the above equipment/cables were placed in worse case positions to maximize emission
signals during emission test.

2. Grounding was established in accordance with the manufacturer’s requirements and
conditions for the intended use.

This document cannot be reproduced except in full, without prior written approval of the Company. A# &4 iE A A T BTl » F a7 -
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7.3 EUT OPERATING CONDITION

RF Setup
1. Set up a whole system as the setup diagram.

2. The “Tera Term” software was used for testing
3. Key in “root” » “"connmanctl enable wifi”.

TX Mode Key in:

B Mode

wl down

wl mpc 0

wl country ALL

wl band b

wl up

wl 2g_rate -r 01 -b 20

wl channel 01 (01,06,11)
wl phy_watchdog 0

wl scansuppress 1

wl phy_forcecal 1

wl phy_txpwrctrl 1

wl txpwr1 -0 -d 15

wl pkteng_start 00:90:4¢:14:43:19 tx 100 1000 O

G Mode

wl down

wl mpc 0

wl country ALL

wl band b

wl up

wl 2g_rate -r 06 -b 20

wl channel 01 (01,06,11)

wl phy_watchdog 0

wl scansuppress 1

wl phy_forcecal 1

wl phy_txpwrctrl 1

wl txpwr1 -0 -d 13 (13,12,11)
wl pkteng_start 00:90:4¢:14:43:19 tx 100 1000 O

This document cannot be reproduced except in full, without prior written approval of the Company. A# &4 iE A A T BTl » F a7 -
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HT20 Mode

wl down

wl mpc 0

wl country ALL

wl band b

wl up

wl 2g_rate -h 0 -b 20

wl channel 01 (01,06,11)
wl phy_watchdog 0

wl scansuppress 1

wl phy_forcecal 1

wl phy_txpwrctrl 1

wl txpwr1 -0 -d 12 (12,11)

wl pkteng_start 00:90:4¢:14:43:19 tx 100 1000 O

RX Mode Key in:

wl down

wl band auto

wl mpc 0

wl country ALL

wl channel 01 (01,06,11)
wl bi 65535

wl up

wl phy_watchdog 0

wl scansuppress 1

wl phy_forcecal 1

4. All of the function are under run.

5. Start test.

Page:
Rev.:
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Bluetooth:

1. Set up a whole system as the setup diagram.
2. The “Tera Term” software was used for testing.
3. Keyin:

root

cd /sys/class/bluetooth/hciO

Is -al

cd rfkill2/

echo 1 >state

echo 0 > /sys/class/rfkill/rfkill1/soft

bluetoothctl

power on
4. Press "Ctrl + 27

TX Mode

BLE 1M Key in:

hciconfig hciO up

hcitool cmd 0x03 0x0003

hcitool cmd 0x08 0X0001e 00(00,14,27) 25 00
BLE 2M

BLE 2M Key in:

hciconfig hciO up

hcitool cmd 0x03 0x0003

hcitool cmd 0x08 0x0034 00(00,14,27) 25 00 02

RX Mode

BLE1M Key in:

hciconfig hciO up

hcitool cmd 0x03 0x0003

hcitool cmd 0x3f 0x0052 EE FF C0 88 00 00 E8 03 00(00,27,4E) 04 00 01 FF FF
BLE2M Key in:

hciconfig hciO up

hcitool cmd 0x03 0x0003

hcitool cmd 0x08 0x0033 00(00,14,27) 02 00

5. All of the function are under run.
6. Start test.

This document cannot be reproduced except in full, without prior written approval of the Company. A# &4 iE A A T BTl » F a7 -



SGS o

[ | |

Page: 16 / 146
Report No.: TMTN2204000514NR Rev.: 00

8. APPLICABLE LIMITS AND TEST RESULTS

8.1 6dB BANDWIDTH

LIMIT

§ 15.247(a) (2) For direct sequence systems, the minimum 6dB bandwidth shall be at
least 500kHz

TEST EQUIPMENTS

Chamber Room #966

Name of Equipment | Manufacturer Model Serial Number Calgoarz:ion Calibration Due
'ﬁ?QySZZfCtr“m KEYSIGHT | N9O10A | MY54430216 | 07/22/2021 | 07/21/2022
SMA Cable+10dB ccs  |SMAHIOABI syiaodB | 01/28/2022 | 01/27/2023
Attenuator ATT

Software Excel(ccs-06-2020 v1.1)
TEST SETUP
Spectrum
EUT Analyzer
TEST PROCEDURE

1. Set resolution bandwidth (RBW) = 1-5 % of the emission bandwidth (EBW).

2. Set the video bandwidth (VBW) = 3 x RBW.

3. Detector = Peak.

4. Trace mode = max hold.

5. Sweep = auto couple.

6. Allow the trace to stabilize.

7. Measure the maximum width of the emission that is constrained by the frequencies

associated with the two outermost amplitude points (upper and lower) that are
attenuated by 6 dB relative to the maximum level measured in the fundamental
emission. Compare the resultant bandwidth with the RBW setting of the analyzer.
Readjust RBW and repeat measurement as needed until the RBW/EBW ratio is 1-5
%.

This document cannot be reproduced except in full, without prior written approval of the Company. A# &4 iE A A T BTl » F a7 -
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TEST RESULTS
No non-compliance noted.

Model Name JP20 Test By Peter Chu
Temp & Humidity 27.4°C, 55% Test Date 2022/05/20
IEEE 802.11b mode

Channel . .. A

6dB Bandwidth | Minimum Limit
Channel Frequency v 1o Pass / Fail
(MHz) (MHz) (kHz)

Low 2412 8.06 500 PASS
Middle 2437 7.59 500 PASS
High 2462 7.59 500 PASS

NOTE : 1. At finial test to get the worst-case emission at 1Mbps long.

2. The cable assembly insertion loss of 11.45dB (including 10 dB pad and

1.45 dB cable) was entered as an offset in the spectrum analyzer to allow for
direct reading of power.

IEEE 802.11g mode
channel Ffe';au"e"ne;y 6dB Bandwidth | Minimum Limit |
(MHz) (MHz) (kHz)
Low 2412 15.50 500 PASS
Middle 2437 15.22 500 PASS
High 2462 15.21 500 PASS
NOTE : 1. At finial test to get the worst-case emission at 6Mbps.

2. The cable assembly insertion loss of 11.45dB (including 10 dB pad and

1.45 dB cable) was entered as an offset in the spectrum analyzer to allow for
direct reading of power.

This document cannot be reproduced except in full, without prior written approval of the Company. A# &4 iE A A T BTl » F a7 -
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IEEE 802.11n HT20 mode
UL 6dB Bandwidth | Minimum Limit _
Channel Frequency v - Pass / Fail
(MHz) (MHz) (kHz)
Low 2412 15.22 500 PASS
Middle 2437 15.22 500 PASS
High 2462 15.21 500 PASS
NOTE : 1. At finial test to get the worst-case emission at 6.5Mbps.

2. The cable assembly insertion loss of 11.1dB (including 10 dB pad and 1.1
dB cable) was entered as an offset in the spectrum analyzer to allow for

direct reading of power.

This document cannot be reproduced except in full, without prior written approval of the Company. A# &4 iE A A T BTl » F a7 -
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Model Name JP20 Test By Peter Chu
Temp & Humidity 28C, 54% Test Date 2022/05/20
Bluetooth 4.0 (GFSK) mode
Channel 6dB Bandwidth | Minimum Limit _
Channel Frequency KH KH Pass / Fail
(MHz) (kHz) (kHz)

Low 2402 712 500 PASS

Middle 2442 718 500 PASS

High 2480 718 500 PASS
NOTE : 1. At finial test to get the worst-case emission at 1Mbps.

2. The cable assembly insertion loss of 11.45dB (including 10 dB pad and
1.45 dB cable) was entered as an offset in the spectrum analyzer to allow for
direct reading of power.

Model Name JP20 Test By Peter Chu
Temp & Humidity 28°C, 54% Test Date 2022/05/20
Bluetooth 5.0 (GFSK) mode

UL 6dB Bandwidth | Minimum Limit _
Channel Frequency KH KH Pass / Fail
(MHz) (kHz) (kHz)
Low 2402 1170 500 PASS
Middle 2442 1160 500 PASS
High 2480 1160 500 PASS
NOTE : 1. At finial test to get the worst-case emission at 2Mbps.

2. The cable assembly insertion loss of 11.45dB (including 10 dB pad and

1.45 dB cable) was entered as an offset in the spectrum analyzer to allow for

direct reading of power.
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CH Low ( 802.11b MODE)
BE Keysight Spectrum Analyzer - Occupied BW =R =R
X | RF [s0@ bc [ | | SENSE:INT] | ALTGN AUTO [07:53:39 PM May 20, 2022
[Center Freq 2.412000000 GHz | Center Freq: 2.412000000 GHz Radio Std: None Trace/Detector
T Trig: Free Run Avg|Hold:>10/10
| #IFGain:Low " #Atten: 20 dB Radio Device: BTS
Mkr1 2.41248 GHZ]
Ref Offset 11.45 dB
fodidy _Ref 35.00 dBm 6.4568 dBm
og
250
150 1 Clear Write|
500 WA T
500 (el / M,
-15.0 J/’ ,./ \ - Average]
250 ,fV,‘J uk"
ssolaiinn b/ V.
450 o J Max Hold|
-55.0
Center 2.412 GHz Span 30 MHz
[fRes BW 100 kHz #VBW 300 kHz Sweep 2.933 ms Min Holdl
Occupied Bandwidth Total Power 22.0 dBm
11.938 MHz Detector|
PeakP
Transmit Freq Error -6.740 kHz OBW Power 99.00 % Auto Man
x dB Bandwidth 8.057 MHz x dB -6.00 dB
MSG ISTATUS
CH Mid ( 802.11b MODE)
BN Keysight Spectrum Analyzer - Occupied BW ==
X [ RF [s0a bC | [ | SENSE:INT| [ ALIGN AUTQ  [07:52:03 PM May 20, 2022
[Center Freq 2.437000000 GHz | Center Freq: 2.437000000 GHz Radio Std: None Trace/Detector
T Trig: Free Run Avg|Hold:>1010
| #IFGain:Low #Atten: 20 dB Radio Device: BTS
Mkr1 2.43646 GHz
Ref Offset 11.45 dB
fodmiav__ Ref 35.00 dBm 7.4269 dBm
og
250 1
150 a1 Clear Write
5.00 e ' Pl A
-5.00 M,
L1510 f"' / \ Average]
250 J.,/"M ",
35 0 fa M hen, fA‘fVJ \"‘/Lv\ A AP s
I Y
150 0l Max Hold|
-55.0
Center 2.437 GHz Span 30 MHz
[fRes BW 100 kHz #/BW 300 kHz Sweep 2.933 ms| Min Hold|
Occupied Bandwidth Total Power 22.8 dBm
11.843 MHz Detector|
Peak®
Transmit Freq Error 20.630 kHz OBW Power 99.00 % Auto Man
x dB Bandwidth 7.590 MHz x dB -6.00 dB
MSG ISTATUS
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CH High ( 802.11b MODE)
B Keysight Spectrum Analyzer - Occupied BW [E=nr=n ===
x [ RF [s02 bC | [ | SENSE:INT| [ ALIGN AUTO  [07:51:13 PM May 20, 2022
[Center Freq 2.462000000 GHz | Center Freq: 2.452000000 GHz Radio Std: None Trace/Detector
—5 Trig: Free Run Avg|Hold:>1010
| #IFGain:Low #Atten: 20 dB Radio Device: BTS
Mkr1 2.46098 GHZ
Ref Offset 11.45 dB
fodmia__ Ref 35.00 dBm 8.0162 dBm
og
50
150 a1 Clear Write|
500 NN
500 y] L‘““’LM
150 .,/VJ / A Average]
o L T
350 AR W \"‘/\V‘\ AnfAn A
A Y
450 W Max Hold|
550
Center 2.462 GHz Span 30 MHz
[fRes BW 100 kHz #/BW 300 kHz Sweep 2.933 ms| Min Hold|
Occupied Bandwidth Total Power 23.3 dBm
11.835 MHz Detector
Peakk
Transmit Freq Error 42.101 kHz OBW Power 99.00 % Auto Man
x dB Bandwidth 7.588 MHz x dB -6.00 dB
MSG ISTATUS
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6dB BANDWIDTH ( 802.11g MODE)
CH Low ( 802.11g MODE)
BE Keysight Spectrum Analyzer - Occupied BW =R =R
X | RF [s0@ bc [ | | SENSE:INT] | ALIGN AUTO [ 07:55:17 PM May 20, 2022
[Center Freq 2.412000000 GHz | Center Freq: 2.412000000 GHz Radio Std: None Trace/Detector
T Trig: Free Run Avg|Hold:>10/10
| #IFGain:Low #Atten: 20 dB Radio Device: BTS
Mkr1 2.41326 GHZ]
Ref Offset 11.45 dB
fodidy _Ref 35.00 dBm -1.5967 dBm
og
250
150 Clear Write|
1
500
.00 gl B r‘l"!vw\n a0 lnon
A e P T ] ! ]
150 Average|
250 *“j i
P - Wm
450 el Max Hold
-55.0
Center 2.412 GHz Span 30 MHz
[fRes BW 100 kHz #VBW 300 kHz Sweep 2.933 ms Min Holdl
Occupied Bandwidth Total Power 16.8 dBm
16.315 MHz DetFt‘ectg
eal
Transmit Freq Error -24.539 kHz OBW Power 99.00 % Auto Man
x dB Bandwidth 15.50 MHz x dB -6.00 dB
MSG ISTATUS
CH Mid ( 802.11g MODE)
BN Keysight Spectrum Analyzer - Occupied BW ==
X [ RF [s0a bC | [ | SENSE:INT| [ ALIGN AUTQ | 04:32:24 PMMay 20,2022
[Center Freq 2.437000000 GHz | Center Freq: 2.437000000 GHz Radio Std: None Trace/Detector
T Trig: Free Run Avg|Hold:>1010
| #IFGain:Low #Atten: 20 dB Radio Device: BTS
Mkr1 2.4382 GHz|
Ref Offset 11.45 dB
10 dBidi Ref 35.00 dBm -0.067444 dBm
og
250
150 Clear Write|
5.00 ’1
500 | b S Ral LV
150 Average|
L7
250 ] ™
o I NW
(450 (e Max Hold
-55.0
Center 2.437 GHz Span 30 MHz
[fRes BW 100 kHz #/BW 300 kHz Sweep 2.933 ms| Min Hold|
Occupied Bandwidth Total Power 18.4 dBm
16.320 MHz Detector|
Peak®
Transmit Freq Error -71.649 kHz OBW Power 99.00 % Auto Man
x dB Bandwidth 15.22 MHz x dB -6.00 dB
MSG ISTATUS
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CH High ( 802.11g MODE)
B Keysight Spectrum Analyzer - Occupied BW [E=nr=n ===
x [ RF [s02 bC | [ | SENSE:INT| ALIGN AUTO  [04:56:40 PM May 20, 2022
[Center Freq 2.462000000 GHz | Center Freq: 2.452000000 GHz Radio Std: None Trace/Detector
—5 Trig: Free Run Avg|Hold:>1010
| #IFGain:Low #Atten: 20 dB Radio Device: BTS
Mkr1 2.4632 GHz|
Ref Offset 11.45 dB
fodmiav__ Ref 35.00 dBm 0.24604 dBm
og
50
150 Clear Write|
500 01
-5.00 ﬂwﬂ W‘ﬂr WO S atnshainidl i o PV Y, W ]
150 Average]
|
-25.0 Nj,f""" L‘m “"\.L\‘
[0 B =N
450 e Max Hold
550
Center 2.462 GHz Span 30 MHz
[fRes BW 100 kHz #/BW 300 kHz Sweep 2.933 ms| Min Hold|
Occupied Bandwidth Total Power 18.6 dBm
16.272 MHz Detector|
Peakk
Transmit Freq Error -82.154 kHz OBW Power 99.00 % Auto Man
x dB Bandwidth 15.21 MHz x dB -6.00 dB
MSG ISTATUS
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6dB BANDWIDTH ( 802.11n HT20 MODE)
CH Low ( 802.11n HT20 MODE)
BE Keysight Spectrum Analyzer - Occupied BW =R =R
X | RF [s0@ bc [ | | SENSE:INT] | ALIGN AUTO | 05:14:58 PM May 20, 2022
[Center Freq 2.412000000 GHz | Center Freq: 2.412000000 GHz Radio Std: None Trace/Detector
T Trig: Free Run Avg|Hold:>10/10
| #IFGain:Low #Atten: 20 dB Radio Device: BTS
Mkr1 2.41323 GHZ]
Ref Offset 11.45 dB
fodidy _Ref 35.00 dBm -1.5225 dBm
og
250
150 Clear Write|
500 .1
.00 P A T W A PEY, o, [ ST WY, O T S W | WY
] Y] U] i o b G e
150 Average|
[y
250
s Wﬁ’" \M
450 e Rk Max Hold
-55.0
Center 2.412 GHz Span 30 MHz
[fRes BW 100 kHz #VBW 300 kHz Sweep 2.933 ms Min Holdl
Occupied Bandwidth Total Power 16.9 dBm
17.519 MHz Detector,
PeakP
Transmit Freq Error -43.904 kHz OBW Power 99.00 % Auto Man
x dB Bandwidth 15.22 MHz x dB -6.00 dB
MSG ISTATUS
CH Mid ( 802.11n HT20 MODE)
BN Keysight Spectrum Analyzer - Occupied BW ==
X [ RF [s0a bC | [ | SENSE:INT| [ ALIGN AUTQ | 05:44:22 PMMay 20, 2022
[Center Freq 2.437000000 GHz | Center Freq: 2.437000000 GHz Radio Std: None Trace/Detector
T Trig: Free Run Avg|Hold:>1010
| #IFGain:Low #Atten: 20 dB Radio Device: BTS
Mkr1 2.4382 GHz|
Ref Offset 11.45 dB
fodmiav___ Ref 35.00 dBm -1.0114 dBm
og
250
150 Clear Write|
=
500 O | R Y W P RPN, A A In
[ ] nd e Y S e b
150 Average|
2.0 d N
o £ K\«,
450 MHIJLMMA’ sl MaxHold
-55.0
Center 2.437 GHz Span 30 MHz
[fRes BW 100 kHz #/BW 300 kHz Sweep 2.933 ms| Min Hold|
Occupied Bandwidth Total Power 17.4 dBm
17.528 MHz Detector|
Peak®
Transmit Freq Error -65.124 kHz OBW Power 99.00 % Auto Man
x dB Bandwidth 15.22 MHz x dB -6.00 dB
MSG ISTATUS
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CH High ( 802.11n HT20 MODE)
B Keysight Spectrum Analyzer - Occupied BW [E=nr=n ===
x [ RF [s02 bC | [ | SENSE:INT| [ ALIGN AUTO  [07:35:26 PM May 20, 2022
[Center Freq 2.462000000 GHz | Center Freq: 2.452000000 GHz Radio Std: None Trace/Detector
—5 Trig: Free Run Avg|Hold:>1010
| #IFGain:Low #Atten: 20 dB Radio Device: BTS
Mkr1 2.46326 GHZ
Ref Offset 11.45 dB
fodmia__ Ref 35.00 dBm 0.33270 dBm
og
%0
150 Clear Write|
1
500 F"""‘“‘J}.
5 00 A A k| pefle, LA
pEpSRptTL P ] T ]
150 Average]
250 'L'\'\
-35.0 Wwf %M%
450 Max Hold|
-55.0
Center 2.462 GHz Span 30 MHz
[fRes BW 100 kHz #/BW 300 kHz Sweep 2.933 ms| Min Hold|
Occupied Bandwidth Total Power 18.4 dBm
17.466 MHz Detector
eal
Transmit Freq Error -6.473 kHz OBW Power 99.00 % Auto Man
x dB Bandwidth 15.21 MHz x dB -6.00 dB
MSG ISTATUS
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CH Low ( GFSK MODE )
BE Keysight Spectrum Analyzer - Swept SA =R =R
X | RF [s0@ bc [ | | SENSE:INT] | ALIGN AUTO  [02:20:15 PM May 23, 2022 Frequency
Avg Type: Log-P: TRACE
Eenter Freq 2.402000000 Gp% Trig: Free Run A:gngZIF;E:Mg.’gw wr T ’Tz AN
IFGainiLow © #Atten: 20 dB oET/P PANNN
Auto Tune
Ref Offset 11.45 dB Mkr1 2.401 990 GHZ|
g gBidv_Ref 21.45 dBm -0.072 dBm
Center Freq
1.8 2.402000000 GHz|
1
1.48
\J\;( 00 dB StartFreq
855 9 12 2.399500000 GHz
186 StopFreq
2.404500000 GHz
286 S— o
6 CF Step
2.440000000 GHz
|Auto Man
-48.6 o
b WM \MM - Freq Offset
0Hz
686
Center 2402000 GHz Span 5.000 MHz|
H#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)
MSG ISTATUS
CH Mid ( GFSK MODE )
BN Keysight Spectrum Analyzer - Swept SA ==
X [ RF [s0a bC | [ | SENSE:INT| [ ALIGN AUTQ  [02:22:01 PMMay 23, 2022 Frequency
Avg Type: Log-Pwr TRACE[1 23456
Eemer Freq 2.442000000 Gp% Trig: Free Run Avg|Hold:>1010 ™ ;T 4
IFGainzLow © #Atten: 20 dB pET|P PANNN
Auto Tune
Ref Offset 11.45 dB Mkr1 2.441 995 GHZ|
19 dBidy_Ref 21.45 dBm 1.885 dBm
Center Freq
115 2.442000000 GHz
1
1.45 6
/ \k .00 dB StartFreq
85 418 kHz 2.439500000 GHz
188 StopFreq,
2.444500000 GHz
-28.6
on / \ CFStep
/’ 2.440000000 GHz
|Auto Man
-48.6 W
556 V"M W% Freq Offset
- 0Hz
686
Center 2.442000 GHz Span 5.000 MHz|
PtRes BIW 100 kHz #/BW 300 kHz Sweep 1.000 ms (1001 pts)
MSG ISTATUS
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CH High ( GFSK MODE )
BE Keysight Spectrum Analyzer - Swept SA [E=nr=n ===
x [ RF [s02 bC | [ | SENSE:INT| [ ALIGN AUTQ  [02:22:42 PM May 23, 2022 Frequency
Avg Type: Log-P TRACE
’Eenter Freq 2.480000000 GPHNE. Wide C 1rig: FreeRun A:;Hzﬁle:ﬂglgmwr Fz‘alq oo
: - . m:—r\P PANNN
IFGain:Low #Atten: 20 dB
Auto Tune
Ref Offset 11.45 dB Mkr1 2.479 995 GHz
19 dBidiv Ref 21.45 dBm 3.572 dBm
Center Freq
15 01 2.480000000 GHz
1.45
% F-')‘.I 2 KH StartFreq
855 / \ z 2.477500000 GHz
e stopFreq
2.482500000 GHz|
-28.6
s /’/ \ CF Step
: I \q_\ 2.440000000 GHz|
|Auto Man
436 NJVM“JI{A n.vﬂ%
=6 e Mo FreqOffset
7 0 Hz|
686
Center 2.480000 GHz Span 5.000 MHz|
FfRes BW 100 kHz #/BW 300 kHz Sweep 1.000 ms (1001 pts)
MSG ISTATUS
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CH Low ( GFSK MODE )
BE Keysight Spectrum Analyzer - Swept SA =R =R
X | RF [s0@ bc [ | | SENSE:INT] | ALIGN AUTO  [02:19:20 PM May 23, 2022 Frequency
Avg Type: Log-P TRACE
Eenter Freq 2.402000000 Gp% Trig: Free Run A:gngZIF;E:Mg.’gw wr T ’Tz AN
IFGainiLow © #Atten: 20 dB oET/P PANNN
Auto Tune
Ref Offset 11.45 dB Mkr1 2.402 01 GHz
g gBidv_Ref 21.45 dBm -0.359 dBm
Center Freq
1.8 2.402000000 GHz|
1
1.45 0
StartFreq
-6/00 dB
855 ;W \r’\t"\;ﬂ MHz 2.397000000 GHz
186 StopFreq
2.407000000 GHz
286
s "~ / \fw CF Step
v 2.440000000 GHz
/ \ |Auto Man
43 \‘\\,,W
. ,.j Freq Offset|
Rl vy —r TN LT O0Hz
-B8.6
Center 2402000 GHz Span 10.00 MHz|
H#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)
MSG ISTATUS
CH Mid ( GFSK MODE )
BN Keysight Spectrum Analyzer - Swept SA ==
X [ RF [s0a bC | [ | SENSE:INT| [ ALIGN AUTO  [02:18:02 PMMay 23,2022 Frequency
Avg Type: Log-Pwr TRACE[1 23456
Eemer Freq 2.442000000 Gp% Trig: Free Run Avg|Hold:>1010 ™ ;T 4
IFGainzLow © #Atten: 20 dB pET|P PANNN
Auto Tune
Ref Offset 11.45 dB Mkr1 2.442 01 GHZ
19 dBidy_Ref 21.45 dBm 1.648 dBm
Center Freq
15 2.442000000 GHz
1
1.45
‘-j 00 dB StartFreq
85 1.[16 MHz 2.437000000 GHz
Y
188 StopFreq,
2.447000000 GHz
286
06 L\/ \f\/ CF Step
2.440000000 GHz
|Auto Man
-48.6 VVVJ, L'\,\,W
le/ \\,,ﬁ Freq Offset|
588 hA T WA e Y‘f\-’n e Nkt 0 Hz
€86
Center 2.442000 GHz Span 10.00 MHz|
PtRes BIW 100 kHz #/BW 300 kHz Sweep 1.000 ms (1001 pts)
MSG ISTATUS
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CH High ( GFSK MODE )
B Keysight Spectrum Analyzer - Swept SA [E=nr=n ===
x [ RF [s02 bC | [ | SENSE:INT| [ ALIGN AUTO  [02:17:03 PM May 23, 2022 Frequency
Avg Type: Log-P TRACE
’Eenter Freq 2.480000000 GM Trig: Free Run A:;Hzﬁle:ﬂglgmwr Fz‘alr» v
PNO: Wide Gy ' m—:r\P PANNN
IFGain:Low #Atten: 20 dB
Auto Tune
Ref Offset 1145 dB Mkr1 2.480 01 GHz
19.gBidiv_Ref 2145 dBm 3.306 dBm
Center Freq
ns p 2.480000000 GHz
148 Q -6/00 4B
?/"\" \N_ StartFreq|
55 116 MHz 2.475000000 GHz
18k stopFreq
2.485000000 GHz|
-28.6
55 CF Step
: 2.440000000 GHz|
|Auto Man
A8 6
MW W\ww
Freq Offset|
585 ol Aol ] q o1z
606
Center 2.480000 GHz Span 10.00 MHz|
FfRes BW 100 kHz #/BW 300 kHz Sweep 1.000 ms (1001 pts)
MSG ISTATUS
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8.2 MAXIMUM PEAK OUTPUT POWER
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Page: 30 / 146
Rev.: 00

§ 15.247(b) The maximum peak output power of the intentional radiator shall not
exceed the following :

§ 15.247(b) (3) For systems using digital modulation in the 902-928 MHz,
2400-2483.5 MHz, and 5725-5850 MHz bands : 1 watt.

§ 15.247(b) (4) Except as shown in paragraphs (c) of this section , if transmitting
antennas of directional gain greater than 6 dBi are used the peak output power from
the intentional radiator shall be reduced below the stated values in paragraphs (b)(1)
or (b)(2), and (b)(3) of this section , as appropriate, by the amount in dB that the
directional gain of the antenna exceeds 6 dBi.

TEST EQUIPMENTS

Chamber Room #966

Name of Equipment | Manufacturer Model Serial Number Calgoarz:ion Calibration Due
'ﬁ?QySZZfCtr“m KEYSIGHT | N9010A | MY54430216 | 07/22/2021 | 07/21/2022
SMA Cable+10dB ccs  |SMA*10dB| qvintodB | 01/28/2022 | 01/27/2023
Attenuator ATT

Software Excel(ccs-06-2020 v1.1)
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TEST SETUP
Spectrum
EUT Analyzer
TEST PROCEDURE

The tests were performed in accordance with KDB 558074 8.3.1.1.

11.9.1.1 RBW 2 DTS bandwidth

The following procedure shall be used when an instrument with a resolution bandwidth
that is greater than

the DTS bandwidth is available to perform the measurement:

a) Set the RBW = DTS bandwidth.

b) Set VBW 2 [3 x RBW].

c) Set span = [3 x RBW].

d) Sweep time = auto couple.

e) Detector = peak.

f) Trace mode = max hold.

g) Allow trace to fully stabilize.

h) Use peak marker function to determine the peak amplitude level.
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TEST RESULTS
No non-compliance noted
Model Name JP20 Test By Peter Chu
Temp & Humidity 27.4°C, 55% Test Date 2022/05/20
IEEE 802.11b mode
Output Power Output Power .
Frequenc Limit
Channel g Y Data Rate | Power Set (dBm) Total Result
(MHz) ChainA (dBm) (W) (dBm)
Low 2412 1 15 18.94 18.94 0.0783 PASS
Middle 2437 1 15 19.36 19.36 0.0863 30.00 PASS
High 2462 1 15 19.39 19.39 0.0869 PASS

1. At finial test to get the worst-case emission at 1Mbps long.

NOTE :
2. The cable assembly insertion loss of 11.45dB (including 10 dB pad and 1.45 dB
cable) was entered as an offset in the spectrum analyzer to allow for direct reading
of power.
IEEE 802.11g mode
Output Power Output Power .
Frequenc Limit
Channel g Y Data Rate | Power Set (dBm) Total Result
(MHz) ChainA (dBm) (W) (dBm)
Low 2412 6 13 19.06 19.06 0.0805 PASS
Middle 2437 6 12 19.34 19.34 0.0859 | 30.00 PASS
High 2462 6 11 19.48 19.48 0.0887 PASS
NOTE : 1.Atfinial test to get the worst-case emission at 6Mbps.

2. The cable assembly insertion loss of 11.45dB (including 10 dB pad and 1.45 dB
cable) was entered as an offset in the spectrum analyzer to allow for direct reading

of power.
IEEE 802.11n HT20 mode
Output Power Output Power _

Frequency Limit
Channel Data Rate | Power Set (dBm) Total Result

(MHz) ChainA (dBm) (W) (dBm)
Low 2412 MCS1 12 17.40 17.40 0.0550 PASS
Middle 2437 MCS1 12 17.92 17.92 0.0619 30.00 PASS
High 2462 MCSH1 11 18.81 18.81 0.0760 PASS

NOTE :

1. At finial test to get the worst-case emission at 6.5Mbps.
2. The cable assembly insertion loss of 11.45dB (including 10 dB pad and 1.45 dB

cable) was entered as an offset in the spectrum analyzer to allow for direct reading

of power.
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Model Name JP20 Test By Peter Chu
Temp & Humidity 28°C, 54% Test Date 2022/05/20
Bluetooth 4.0 (GFSK) mode
SETEL Peak Power Peak Power Limit .
Channel Frequency (dBm) (dBm) Pass / Fail
(MHz2)
Low 2402 0.24 30.00 PASS
Middle 2442 2.35 30.00 PASS
High 2480 3.99 30.00 PASS
NOTE : 1. Atfinial test to get the worst-case emission at 1Mbps.

2. The cable assembly insertion loss of 11.45dB (including 10 dB pad and 1.45 dB

cable) was entered as an offset in the spectrum analyzer to allow for direct reading
of power.

Bluetooth 5.0 (GFSK) mode

AL Peak Power Peak Power Limit .
Channel Frequency (dBm) (dBm) Pass / Fail
(MHz)
Low 2402 0.31 30.00 PASS
Middle 2442 2.36 30.00 PASS
High 2480 4.01 30.00 PASS

NOTE :

1. At finial test to get the worst-case emission at 2Mbps.
2. The cable assembly insertion loss of 11.45dB (including 10 dB pad and 1.45 dB
cable) was entered as an offset in the spectrum analyzer to allow for direct reading

of power.
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Average Power Data

Model Name JP20 Test By Peter Chu
Temp & Humidity 28°C, 54% Test Date 2022/05/20
IEEE 802.11b mode

CUEITE Average Power
Channel Frequency (ngm)
(MH2)
Low 2412 16.05
Middle 2437 16.49
High 2462 16.53
IEEE 802.11g mode
U Average Power
Channel Frequency (ngm)
(MHz)
Low 2412 10.81
Middle 2437 11.11
High 2462 11.26
IEEE 802.11n HT20 mode
Channel Aver?ngenT)ower
Channel Frequency
(MHz) Chain 0
Low 2412 8.53
Middle 2437 9.58
High 2462 10.28
Bluetooth 4.0 (GFSK) mode
CUEITE Average Power
Channel Frequency (ngm)
(MH2)
Low 2402 -0.09
Middle 2442 1.86
High 2480 3.54
Bluetooth 5.0 (GFSK) mode
CUEITE Average Power
Channel Frequency (ngm)
(MH2)
Low 2402 -0.10
Middle 2442 1.90
High 2480 3.59
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CH Low ( 802.11b MODE)
BE Keysight Spectrum Analyzer - Channel Power =R =R
X | RF [s0@ bc [ | | SENSE:INT] | ALIGN AUTO  |02:06:29 PM May 20, 2022
[Center Freq 2.412000000 GHz | Center Freq: 2.412000000 GHz Radio Std: None Trace/Detector
T Trig: Free Run Avg|Hold:>10/10
| #IFGain:Low #Atten: 20 dB Radio Device: BTS
Ref Offset 11.45 dB
10 dBidiv Ref 41.45 dBm
Log
318
. Clear Write|
15
1.45
8.5 Average|
186
286 L] [
5 Max Hold|
-48.6
Center 2.412 GHz Span 30 MHz
[fRes BW 1 MHz #VBW 3 MHz Sweep 1ms| Min Holdl
Channel Power Power Spectral Density
Detector|
Peak P,
18.94 dBm /22mHz | -54.48 dBm mz i auto “Man
MSG ISTATUS
CH Mid ( 802.11b MODE)
BN Keysight Spectrum Analyzer - Channel Power ==
X [ RF [s0a bC | [ | SENSE:INT| [ ALIGN AUTQ  [02:05:47 PM May 20,2022
[Center Freq 2.437000000 GHz | Center Freq: 2.437000000 GHz Radio Std: None Trace/Detector
T Trig: Free Run Avg|Hold:>1010
| #IFGain:Low #Atten: 20 dB Radio Device: BTS
Ref Offset 11.45 dB
10 dBidiv Ref 41.45 dBm
Log
315
25 Clear Write|
1158
1.45
-5.55 Average|
-18.6
X | e
=8 Max Hold|
-48.6
Center 2.437 GHz Span 30 MHz
[fRes BW 1 MHz #/BW 3 MHz Sweep 1ms Min Hold|
Channel Power Power Spectral Density
Detector|
Peak®
19.36 dBm /22mHz |} -54.06 dBm /Hz |} At Man
MSG ISTATUS
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CH High ( 802.11b MODE)
B Keysight Spectrum Analyzer - Channel Power [E=nr=n ===
x [ RF [s02 bC | [ | SENSE:INT| [ ALIGN AUTO  [01:49:51 PM May 20, 2022
[Center Freq 2.462000000 GHz | Center Freq: 2.452000000 GHz Radio Std: None Trace/Detector
—5 Trig: Free Run Avg|Hold:>1010
| #IFGain:Low ™ #Atten: 20 dB Radio Device: BTS
Ref Offset 11.45 dB
10 dBidiv Ref 40.00 dBm
Log
300
_ Clear Write|
100
0.00
-10.0 Average]
-20.0
-30.0 [
400 Max Hold|
-50.0
Center 2.462 GHz Span 30 MHz
[fRes BW 1 MHz #/BW 3 MHz Sweep 1ms Min Hold|
Channel Power Power Spectral Density
Detector|
Peakk
19.39dBm /22mHz ||} -54.04 dBm 1z 1 auto Man
MSG ISTATUS
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MAXIMUM PEAK OUTPUT POWER ( 802.11g MODE)
CH Low ( 802.11g MODE)
BE Keysight Spectrum Analyzer - Channel Power =R =R
X | RF [s0@ bc [ | | SENSE:INT] | ALIGN AUTO  [02:57:15 PM May 20, 2022
[Center Freq 2.412000000 GHz | Center Freq: 2.412000000 GHz Radio Std: None Trace/Detector
T Trig: Free Run Avg|Hold:>10/10
| #IFGain:Low #Atten: 20 dB Radio Device: BTS
Ref Offset 11.45 dB
10 dBidiv Ref 41.45 dBm
Log
318
. Clear Write|
15 — e
|l —— |
1.45 -
855 V,/ Average|
156 I
| D —
-26.6
5 Max Hold|
-48.6
Center 2.412 GHz Span 30 MHz
[fRes BW 1 MHz #VBW 3 MHz Sweep 1ms| Min Holdl
Channel Power Power Spectral Density
Detector|
Peak P,
19.06 dBm /22mHz |l -54.37 dBm mz i auto “Man
MSG ISTATUS
CH Mid ( 802.11g MODE)
BN Keysight Spectrum Analyzer - Channel Power ==
X [ RF [s0a bC | [ | SENSE:INT| [ ALIGN AUTQ | 04:38:06 PM May 20,2022
[Center Freq 2.437000000 GHz | Center Freq: 2.437000000 GHz Radio Std: None Trace/Detector
T Trig: Free Run Avg|Hold:>1010
| #IFGain:Low #Atten: 20 dB Radio Device: BTS
Ref Offset 11.45 dB
10 dBidiv Ref 41.45 dBm
Log
315
25 Clear Write|
115 E—————— i —
145 ——— E——
8.55 o Average|
-18.5 ko \W
286
=8 Max Hold|
-48.6
Center 2.437 GHz Span 30 MHz
[fRes BW 1 MHz #/BW 3 MHz Sweep 1ms Min Hold|
Channel Power Power Spectral Density
Detector|
Peak®
19.34dBm /22mHz ||} -54.09dBm Hz |} At Man
MSG ISTATUS
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CH High ( 802.11g MODE)
B Keysight Spectrum Analyzer - Channel Power [E=nr=n ===
x [ RF [s02 bC | [ | SENSE:INT| [ ALIGN AUTO  [05:02:33 PM May 20, 2022
[Center Freq 2.462000000 GHz | Center Freq: 2.452000000 GHz Radio Std: None Trace/Detector
—5 Trig: Free Run Avg|Hold:>1010
| #IFGain:Low #Atten: 20 dB Radio Device: BTS
Ref Offset 11.45 dB
10 dBidiv Ref 41.45 dBm
Log
35
. Clear Write|
15
145 1 T T
-8.55 Average]
-18.6
IS S N
e Bt
56 Max Hold|
-48.6
Center 2.462 GHz Span 30 MHz
[fRes BW 1 MHz #/BW 3 MHz Sweep 1ms Min Hold|
Channel Power Power Spectral Density
Detector|
Peakk
19.48 dBm /22mHz |} -53.95dBm 1z auto Man
MSG ISTATUS
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| ]

Page:
Rev.:

MAXIMUM PEAK OUTPUT POWER ( 802.11n HT20 MODE)

CH Low ( 802.11n HT20 MODE)

BE Keysight Spectrum Analyzer - Channel Power

[E=S [l
X | RF [s0@ bc [ | | SENSE:INT] | ALIGN AUTO  [07:21:43 PM May 20, 2022
[Center Freq 2.412000000 GHz | Center Freq: 2.412000000 GHz Radio Std: None Trace/Detector
T Trig: Free Run Avg|Hold:>10/10
| #IFGain:Low #Atten: 20 dB Radio Device: BTS
Ref Offset 11.45 dB
10 dBidiv Ref 41.45 dBm
Log
318
. Clear Write|
15 —
145 ”P’J’( el | . M‘\.‘H’\
8.5 Average|
186 F \u““\u
5 Max Hold|
-48.6
Center 2.412 GHz Span 30 MHz
[fRes BW 1 MHz #VBW 3 MHz Sweep 1ms| Min Holdl
Channel Power Power Spectral Density
Detector|
PeakP
17.40dBm /22mHz ] -56.02 dBm 1z ||} auto Man
msG 1) Alignment Completed ISTATUS
CH Mid ( 802.11n HT20 MODE)
BN Keysight Spectrum Analyzer - Channel Power ==
X [ RF [s0a bC | [ | SENSE:INT| [ ALIGN AUTQ | 05:49:00 PM May 20, 2022
[Center Freq 2.437000000 GHz | Center Freq: 2.437000000 GHz Radio Std: None Trace/Detector
T Trig: Free Run Avg|Hold:>1010
| #IFGain:Low #Atten: 20 dB Radio Device: BTS
Ref Offset 11.45 dB
10 dBidiv Ref 41.45 dBm
Log
315
25 Clear Write|
1158 o]
145 el T PR -
255 Jp,r"’ﬂ w\g\ Average|
185 ﬂ‘rf “m\‘
505 ]»Fl_'.a.w;nJ NN
=8 Max Hold|
-48.6
Center 2.437 GHz Span 30 MHz
[fRes BW 1 MHz #/BW 3 MHz Sweep 1ms Min Hold|
Channel Power Power Spectral Density
Detector|
Peak®
17.92dBm /22mHz ||} -55.50 dBm /Hz |} At Man

STATUS
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CH High ( 802.11n HT20 MODE)
B Keysight Spectrum Analyzer - Channel Power [E=nr=n ===
x [ RF [s02 bC | [ | SENSE:INT| [ ALIGN AUTO  [07:29:42 PM May 20, 2022
[Center Freq 2.462000000 GHz | Center Freq: 2.452000000 GHz Radio Std: None Trace/Detector
—5 Trig: Free Run Avg|Hold:>1010
| #IFGain:Low #Atten: 20 dB Radio Device: BTS
Ref Offset 11.45 dB
10 dBidiv Ref 41.45 dBm
Log
35
. Clear Write|
18 e
1.45 W/AMM MM
EE= f»"” H”"R\_‘\ Average]
156 _,.u"} e
|05 Ldhalait] “erm,
56 Max Hold|
48 6
Center 2.462 GHz Span 30 MHz
[fRes BW 1 MHz #/BW 3 MHz Sweep 1ms Min Hold|
Channel Power Power Spectral Density
Detector|
Peakk
18.81 dBm /22mHz |} -54.62 dBm 1z auto Man
MSG ISTATUS
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CH Low ( GFSK MODE)
PR Keysight Spectrum Analyzer - Swept SA ==
X | RF [s0@ bc [ | | SENSE:INT] | ALTGN AUTO | 05:40:20 PM May 23, 2022 E
[Center Freq 2.402000000 GHz | Avg Type: Log-Pwr TRACE[1 2345 6 requency
PNO: Fast o 1rig: FreeRun Avg|Hold:>10/10 T ‘
IFGain:Low #Atten: 20 dB DET|P PANNN
Ref Offsct 1145 dB Mkr1 2.402 185 GHZ] Auto Tune
19 dBidie Ref 21.45 dBm 0.240 dBm|
Center Freq
1.5 2.402000000 GHz|
1
1.45 ‘_
] I StartFreq
855 \ 2.399500000 GHz
e ,ﬂff‘( stopFreq
2.404500000 GHz
286
BE CF Step
2.440000000 GHz
|Auto Man
43
Freq Offset|
586
0Hz
-B8.6
Center 2402000 GHz Span 5.000 MHz|
H#Res BW 1.5 MHz #VBW 5.0 MHz Sweep 1.000 ms (1001 pts)
MSG ISTATUS
CH Mid ( GFSK MODE)
BN Keysight Spectrum Analyzer - Swept SA ==
X [ RF [s0a bC | [ | SENSE:INT| [ ALIGN AUTQ [ 05:20:17 PMMay 23,2022
[Center Freq 2.442000000 GHz | Avg Type: Log-Pwr TRACE[1 2345 6 Frequency
PNO: Fast (0 1rig: Free Run Avg|Hold:>1010 ™ ‘- 1M
IFGainiLow  #Atten: 20 dB DET|P P ANNN
Ref Offsct 11.45 dB MKr1 2.442 240 GHZ] Auto Tune
10 By Ref 21.45 dBm 2.351 dBm|
Center Freq
115 2.442000000 GHz
1
1.45
/ \ StartFreq
855 2.439500000 GHz
/
186 / \\ StopFreq
2.444500000 GHz
286
BE CF Step
2.440000000 GHz
|Auto Man
-48.6
w5 Freq Offset|
- 0Hz|
€86

Center 2.442000 GHz
[iRes BW 1.5 MHz

#VBW 5.0 MHz

Sweep 1.000 ms (1001 pts)

Span 5.000 MHz|

MSG

STATUS
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CH High ( GFSK MODE)
BE Keysight Spectrum Analyzer - Swept SA = e ==
x [ RF [s02 bC | [ | SENSE:INT| [ ALIGN AUTO  [05:42:34 PM May 23, 2022
[Center Freq 2.480000000 GHz | Avg Type: Log-Pwr TaEf334s5|  Frequency
PNO: Fast 50 Trig: Free Run Avg|Hold:>1010 ‘. G
IFGain:Low #Atten: 20 dB peT|P PANNN
rof Offset 1146 dB Mkr1 2.480 230 GHZ Auto Tune
19 dBidiv Ref 21.45 dBm 3.991 dBm
Center Freq
158 ‘1 2.480000000 GHz
1.45
\ StartFreq|
855 2.477500000 GHz
-18.6 //‘nr/ \\ Stop Freq
2.482500000 GHz|
-28.6
6 CF Step
: 2.440000000 GHz|
|Auto Man
436
. Freq Offset|
' 0Hz
686
Center 2.480000 GHz Span 5.000 MHz|
PfRes BW 1.5 MHz #/BW 5.0 MHz Sweep 1.000 ms (1001 pts)
MSG ISTATUS
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CH Low ( GFSK MODE)
BN Keysight Spectrum Analyzer - Swept SA =R
X | RF [s0@ bc [ | | SENSE:INT] | ALTGN AUTO [ 05:57:31 PMMay 23, 2022 E
[Center Freq 2.402000000 GHz | Avg Type: Log-Pwr TRACE[1 2345 6 requency
PNO: Fast o 1rig: FreeRun Avg|Hold:>10/10 T ‘
IFGain:Low #Atten: 20 dB DET|P PANNN
Auto Tune
Ref Offset 11.45 dB Mkr1 2.402 31 GHZ
19 dBidie Ref 21.45 dBm 0.314 dBm|
Center Freq
1.5 2.402000000 GHz|
1
1.45 __J_\
L] — StartFreq|
855 2.397000000 GHz
e stopFreq
2.407000000 GHz
286
. / \\ CF Step
2.440000000 GHz
|Auto Man
43
6 Freq Offset|
’ 0HzZ
-B8.6
Center 2402000 GHz Span 10.00 MHz|
H#Res BW 2.4 MHz #VBW 8.0 MHz Sweep 1.000 ms (1001 pts)
MSG ISTATUS
CH Mid ( GFSK MODE)
BY Keysight Spectrum Analyzer - Swept SA ==
X [ RF [s0a bC | [ | SENSE:INT| [ ALIGN AUTQ | 05:58:42 PM May 23,2022
[Center Freq 2.442000000 GHz | Avg Type: Log-Pwr TRACE[1 2345 6 Frequency
PNO: Fast (0 1rig: Free Run Avg|Hold:>1010 ™ ‘- 1M
IFGainiLow  #Atten: 20 dB DET|P P ANNN
Auto Tune
Ref Offset 11.45 dB Mkr1 2.442 29 GHz
1L%:|Bldiv Ref 21.45 dBm 2.361 dBm|
Center Freq
15 2.442000000 GHz
1
1.45
StartFreq
855 2.437000000 GHz
e StopFreq
2.447000000 GHz
286
. / \ CF Step
2.440000000 GHz
|Auto Man
-48.6
w5 Freq Offset|
- 0Hz|
€86

Center 2.442000 GHz
[iRes BW 2.4 MHz

#VBW 8.0 MHz

Span 10.00 MHz|
Sweep 1.000 ms (1001 pts)

MSG

STATUS
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CH High ( GFSK MODE)
BE Keysight Spectrum Analyzer - Swept SA [E=nr=n ===
x [ RF [s02 bC | [ | SENSE:INT| [ ALIGN AUTO  [06:10:35 PM May 23, 2022
[Center Freq 2.480050000 GHz | Avg Type: Log-Pwr TRACE[1 2345 6 Frequency
PNO: Fast (50 11ig: FreeRun Avg[Hold:>1010 ™ ‘. 1%/
IFGain:Low #Atten: 20 dB DET|P PANNN
Ref Offset 11.45 dB Mkr1 2.480 39 GHz AutoTune
19 dBidiv Ref 21.45 dBm 4.014 dBm
Center Freq
115 61 2.480050000 GHz
1.45
StartFreq
855 2.475050000 GHz
ee StopFreq
2.485050000 GHz|
206 / \
6 \\ CF Step
: 2.440000000 GHz|
|Auto Man
-48.6
. Freq Offset|
' 0Hz
60.6

Center 2.480050 GHz

ftiRes BW 2.4 MHz #VBW 8.0 MHz

Span 10.00 MHz|

Sweep 1.000 ms (1001 pts)

MSG

STATUS
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8.3 DUTY CYCLE

LIMIT

Nil

(No dedicated limit specified in the Rules)

TEST EQUIPMENTS

Chamber Room #966
Name of Equipment| Manufacturer Model Serial Number Cal::l)aarta:ion Calibration Due
"E;(stzpe’fc”um KEYSIGHT | N9010A | MY54430216 | 07/22/2021 | 07/21/2022
SMA Cable+10dB ccs  |SMAT0ABI qyiait0dB | 01/28/2022 | 01/27/2023
Attenuator ATT
Software Excel(ccs-06-2020 v1.1)
TEST SETUP
Spectrum
EUT Analyzer
TEST PROCEDURE
1. Place the EUT on the table and set it in transmitting mode.
2. Remove the antenna from the EUT and then connect a low loss RF cable from the
antenna port to the spectrum analyzer.
3. The zero-span mode on a spectrum analyzer or EMI receiver if the response time

and spacing between bins on the sweep are sufficient to permit accurate
measurements of the on and off times of the transmitted signal. Set the center
frequency of the instrument to the center frequency of the transmission. Set RBW =
OBW if possible; otherwise, set RBW to the largest available value. Set VBW = RBW.
Set detector = peak or average. 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. (For example, if VBW and/or RBW are limited to 3 MHz,

then the zero-span method of measuring duty cycle shall not be used if T < 16.7
microseconds.)
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TEST RESULTS
No non-compliance noted.

TEST DATA
WIFI
Model Name JP20 Test By Peter Chu
Temp & Humidity 27.4°C, 55% Test Date 2022/05/20
us Times Ton Total Ton time(ms)
Ton1 100000.000 1 100000
Ton2 0 0
Ton3 0 100
Tp 100
Ton 100
Tp(Ton+Toff) 100
Duty Cycle 1
10 * log (1/x) = 0
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Plot
IEEE 802.11b CH Low
B Keysight Spectrum Analyzer - Swept SA (==
] [ RF [s0a bC | [ | SENSE:INT] [ ALIGN AUTO  [01:14:29 PMMay 20, 2022
[Center Freq 2.412000000 GHz | Avg Type: Log-Pwr TRACE[12345 6 Frequency
PNO: Fast —»— 1rig: Free Run T | o
IFGain:Low #Atten: 30 dB beT|P PANNN
Auto Tune
Ref Offset 11.45 dB Mkr1 77.10 ms
1L%;|Bldiv Ref 31.45 dBm 10.74 dBm
CenterFreq
215 2.412000000 GHz
1
1.5 ‘
StartFreq
145 2.412000000 GHz
o Stop Freq
2.412000000 GHz
186
286 CF Step
2.440000000 GHz
Auto Man|
-36.6
Freq Offset|
486
0 Hz|
EBE
Center 2412000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 100.0 ms (1001 pts)
MSG STATUS
IEEE 802.11b CH Mid
BB Keysight Spectrum Analyzer - Swept SA ==
| RF [s0@ bc [ | | SENSE:INT] | ALIGN AUTO  [01:15:16 PM May 20, 2022 E
[Center Freq 2.437000000 GHz | Avg Type: Log-Pwr TRACE[12345 6 requency
PNO: Fast —— 1rig: FreeRun T ‘
IFGain:Low #Atten: 30 dB DET|P PANNN
Auto Tune
Ref Offset 11.45 dB Mkr1 37.30 ms
19 deidie Ref 31.45 dBm 11.03 dBm
Center Freq
215 2.437000000 GHz|
1
15 ‘
StartFreq
1.45 2.437000000 GHz
s stopFreq
2.437000000 GHz
186
BE CF Step
2.440000000 GHz
|Auto Man
386
05 Freq Offset|
’ 0HzZ
-58.6
Center 2437000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 100.0 ms (1001 pts)
MSG ISTATUS
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IEEE 802.11b CH High
BE Keysight Spectrum Analyzer - Swept SA =N =
X | RF [so@ bc | | SENSE:INT| | ALIGN AUTO  [01:16:29 PMMay 20, 2022 E
[Center Freq 2.462000000 GHz | Avg Type: Log-Pwr TRACE[1 2345 6 requency
PNO: Fast —— 1rig: FreeRun T |
IFGain:Low #Atten: 30 dB DET|PPANNN
Auto Tune
Ref Offset 11.45 dB Mkr1 64.30 ms
Jgguiciv__Ref 3145 dBm 11.23 dBm
CenterFreq
218 2.462000000 GHz|
1
158 ‘
StartFreq
145 2.462000000 GHz
s Stop Freq
2.462000000 GHz
-18.6
285 CF Step
2.440000000 GHz
Auto Man|
386
. Freq Offset|
’ 0Hz
586
Center 2462000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 100.0 ms (1001 pts)
MSG STATUS

48 [ 146
00

This document cannot be reproduced except in full, without prior written approval of the Company. A# &4 iE A A T BTl » F a7 -



SGS o

[ | |

Page:
Report No.: TMTN2204000514NR Rev.:
IEEE 802.11g CH Low
BE Keysight Spectrum Analyzer - Swept SA [ ==
7] [ RF [s0Q@ DbC | | | SENSE:INT| | ALIGN AUTO _ [02:36:16 PMMay 20, 2022 E
[Center Freq 2.412000000 GHz | Avg Type: Log-Pwr TRACE[12345 6 requency
PNO: Fast —— 1rig: FreeRun T |
IFGain:Low #Atten: 30 dB DET|PPANNN
Auto Tune
Ref Offset 11.45 dB Mkr1 79.10 ms
19 dBciv Ref 31.45 dBm 8.44 dBm
CenterFreq
215 2.412000000 GHz|
15 1
||||” L T pauu L i i L R ‘ H' StartFreq
145 | 2.412000000 GHz
o5 Stop Freq
2.412000000 GHz
186
266 CF Step
2.440000000 GHz
Auto Man|
386
Freq Offset|
486
0Hz
586
Center 2412000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 100.0 ms (1001 pts)
MSG STATUS
IEEE 802.11g CH Mid
B Keysight Spectrum Analyzer - Swept SA [E=nr=n ===
= [ RF [s02 bC | [ | SENSE:INT| [ ALIGN AUTO  [02:41:31 PMMay 20, 2022
[Center Freq 2.437000000 GHz | Avg Type: Log-Pwr TRACE[T 2345 6 Frequency
PNO: Fast —— 1rig: Free Run ‘ il
IFGain:Low #Atten: 30 dB DET|P PANNN
Auto Tune
Ref Offset 11.45 dB Mkr1 86.50 ms
1L%gB.rdiv Ref 31.45 dBm 8.79 dBm
Center Freq
215 2.437000000 GHz
15 1
il i LA e i M L1 A ||‘“ ]v-l'rlv StartFreq
1.45 | 2.437000000 GHz
o= StopFreq
2.437000000 GHz|
-18.6
BE CF Step
: 2.440000000 GHz|
|Auto Man
36
56 Freq Offset|
’ 0 Hz|
586
Center 2.437000000 GHz Span 0 Hz
Res BW 1.0 MHz #/BW 3.0 MHz Sweep 100.0 ms (1001 pts)

MSG

STATUS
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IEEE 802.11g CH High
BX Keysight Spectrum Analyzer - Swept SA (=R
X | RF | SENSE:INT| | ALIGN AUTO |02:43:42 PMMay 20, 2022 E
[Center Freq 2.462000000 GHz | Avg Type: Log-Pwr TRACE[12345 6 requency
PNO: Fast —— 1rig: FreeRun T
IFGain:Low #Atten: 30 dB DErlP PANNN
Auto Tune
Ref Offset 11.45 dB Mkr1 38.00 ms
19 dBciv Ref 31.45 dBm 9.28 dBm
CenterFreq
215 2.462000000 GHz|
15 ‘1
|H|| bl i ¥ (g b L L L L i L | (AL L L StartFreq
145 2.462000000 GHz
o5 Stop Freq
2.462000000 GHz
186
266 CF Step
2.440000000 GHz
Auto Man|
386
185 Freq Offset|
’ 0HzZ
586
Center 2462000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 100.0 ms (1001 pts)
MSG STATUS
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IEEE 802.11n HT20 CH Low
BE Keysight Spectrum Analyzer - Swept SA [ ==
X | RF [so@ bc | | | SENSE:INT| | ALIGN AUTO  [05:12:29 PMMay 20, 2022 E
[Center Freq 2.412000000 GHz | Avg Type: Log-Pwr TReCE[2345 6 requency
PNO: Fast —— 1rig: FreeRun T |
IFGain:Low #Atten: 30 dB DET|PPANNN
Auto Tune
Ref Offset 11.45 dB Mkr1 16.70 ms
19 dBciv Ref 31.45 dBm 7.60 dBm
CenterFreq
215 2.412000000 GHz|
15 &'
i fl'ln'lr LRl T“'Ml | LA T'I""ll 'IT1| Hll1'| Ll 'F\H!r i I ' I“ 'V|T r 2 412000000 GHz
a5 Stop Freq
2.412000000 GHz
186
86 CF Step
2.440000000 GHz
Auto Man|
386
Freq Offset|
486
0Hz
586
Center 2412000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 100.0 ms (1001 pts)
MSG STATUS
IEEE 802.11n HT20 CH Mid
B Keysight Spectrum Analyzer - Swept SA [E=nr=n ===
x [ RF [s02 bC | [ | SENSE:INT| [ ALIGN AUTO  [05:28:26 PM May 20, 2022
[Center Freq 2.437000000 GHz | Avg Type: Log-Pwr TacE[ 345 |  Frequency
PNO: Fast —— 1rig: Free Run ‘ M
IFGainlow  #Atten: 30 dB DETIP PANNN
Auto Tune
Ref Offset 1145 dB Mkr1 26.40 ms
19.gBidiv__Ref 3145 dBm 8.43 dBm
Center Freq
215 2.437000000 GHz
15 1
Rt e e e e R R U s AR UL e DR e e SR StartFreq
115 [ | 2.437000000 GHz
85 stopFreq
2.437000000 GHz|
-18.6
55 CF Step
: 2.440000000 GHz|
|Auto Man
36
on Freq Offset|
’ 0Hz
586
Center 2.437000000 GHz Span 0 Hz
Res BW 1.0 MHz #/BW 3.0 MHz Sweep 100.0 ms (1001 pts)
MSG ISTATUS
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IEEE 802.11n HT20 CH High
BE Keysight Spectrum Analyzer - Swept SA =N =
X | RF [so@ bc | | SENSE:INT| | ALIGN AUTO  [07:31:09 PMMay 20, 2022 E
[Center Freq 2.462000000 GHz | Avg Type: Log-Pwr TRACE[12345 6 requency
PNO: Fast —— 1rig: FreeRun T |
IFGain:Low #Atten: 30 dB DET|PPANNN
Auto Tune
Ref Offset 11.45 dB Mkr1 95.00 ms
Jgguiciv__Ref 3145 dBm 9.79 dBm
CenterFreq
218 2.462000000 GHz|
1
15
et AR mr-T PV IIJ"TrT' v w‘ﬁI] st repievin T vwrrIr“ iy StartFreq
145 2.462000000 GHz
s Stop Freq
2.462000000 GHz
186
285 CF Step
2.440000000 GHz
Auto Man|
386
. Freq Offset|
’ 0Hz
586
Center 2462000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 100.0 ms (1001 pts)
MSG STATUS
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Bluetooth 4.0:
Model Name JP20 Test By Peter Chu
Temp & Humidity 28°C, 54% Test Date 2022/05/20
us Times Ton| Total Ton time(ms)
Ton1 400 1 400
Ton2 0 0
Ton3 0 04
Tp 0.625
Ton 04
Tp(Ton+Toff) 0.625
Duty Cycle 0.64
10 * log (1/x) = 1.94
Bluetooth 5.0:
Model Name JP20 Test By Peter Chu
Temp & Humidity 28°C, 54% Test Date 2022/05/20
us Times Ton| Total Ton time(ms)
Ton1 205 1 205
Ton2 0 0
Ton3 0 0.205
Tp 0.625
Ton 0.205
Tp(Ton+Toff) 0.625
Duty Cycle 0.328
10 * log (1/x) = 4.84
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Bluetooth 4.0
CH Low
BB Keysight Spectrum Analyzer - Swept SA == |
[ RF [s0@ bc [ | | SENSE:INT] | ALIGN AUTO  [01:45:12 PM May 23, 2022 E
[Center Freq 2.402000000 GHz | Avg Type: Log-Pwr TRACE[12345 6 requency
PNO: Fast —— 1rig: FreeRun i ‘
IFGain:Low #Atten: 20 dB DET|P PANNN
m Auto Tune
Ref Offset 11.45 B AMkr1 400.0 us
1L%§Bldiv Ref 21.45 dBm 33.49 dB|
14 142 CenterFreq
145 ] 2.402000000 GHz|
-8.55
e 284 StartFreq
288 ' 2.402000000 GHz
86
-488
88 b i Wy i it ™ StopFreq
2.402000000 GHz
606
Center 2.402000000 GHz Span 0 Hz CF Step
|Res BW 1.0 MHz #VBW 3.0 MHz Sweep 5.000 ms (1001 pts)]| 2.440000000 GHz
[scll_ x| v [ FUNCTION | FUNCTIONWIDTH Aute Man
2 (A) 400.0 us | (A) 33.49 dB
1.200 ms -33.19 dBm
4 (A) 625.0 us[(A) -0.67 dB Freq Offset
F 1.200 ms -33.19 dBm 0Hz
4 m » =
MSG ISTATUS
CH Mid
B Keysight Spectrum Analyzer - Swept SA [E=nr=n ===
x [ RF [s02 bC | [ | SENSE:INT| [ ALIGN AUTO | 01:58:26 PM May 23, 2022
[Center Freq 2.442000000 GHz | Avg Type: Log-Pwr TRACE[T 2345 6 Frequency
PNO: Fast —— 1rig: Free Run ‘ M
IFGain:Low #Atten: 20 dB DET|P PANNN
Auto Tune
Ref Offset 11.45 dB AMkr1 400.0 us
10 dBidiv_ Ref 21.45 dBm 32.68 dB|
Log {
"a 0132 Center Freq
145 2.442000000 GHz
855
186 304 StartFreq
28E 2.442000000 GHz
-386
486
P Pl hy i hy Wit il | StopFreq
2.442000000 GHz|
586
Center 2.442000000 GHz Span 0 Hz CF Step
|Res BW 1.0 MHz #VBW 3.0 MHz Sweep 5.000 ms (1001 pts)]| 2.440000000 GHz
|Auto Man
2 (4) 400.0 ps|(A) 3268 dB
F 1115 ms -30.40 dBm
4 (A) 625.0 us|(A) 0.35dB Freq Offset
1.115 ms 3040 dBm 0Hz

STATUS
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CH High
BE Keysight Spectrum Analyzer - Swept SA = e ==
x [ RF [s02 bC | [ | SENSE:INT| [ ALIGN AUTO  [02:02:29 PM May 23, 2022
[Center Freq 2.480000000 GHz Avg Type: Log-Pwr TRaCEf33455|  Frequency
PNO: Fast —— 1rig: Free Run ‘ M
IFGainlow  #Atten: 20 dB peT|P PANNN
Auto Tune
Ref Offset 11.45 dB AMkr1 400.0 ps
108y Ref 21.45 dBm 31.31dB
s ’1’3‘2 Center Freq
1 45— 4| 2.480000000 GHz|
-B.55
108 34 StartFreq
288 2 2.480000000 GHz|
-386
-48.6
PR Lo i i iy i il g StopFreq
2.480000000 GHz|
£3.6
Center 2.4280000000 GHz Span 0 Hz CF Step
|Res BW 1.0 MHz #VBW 3.0 MHz Sweep 5.000 ms (1001 pts)]| 2.440000000 GHz
[ Fowron | runcronwi pute Man
2 (A) 400.0 s [(A) 31.31dB|
F 1170 ms 27.36 dBm |
4 (A) 625.0 us|[(A 020 dB FreqOffset
1170 ms -27.36 dBm 0Hz
Fl . b i
MSG ISTATUS
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Bluetooth 5.0
CH Low
B Keysight Spectrum Analyzer - Swept SA [E=nr=n ===
= [ RF [s02 bC | [ | SENSE:INT| [ ALIGN AUTO  |02:05:39 PM May 23, 2022
[Center Freq 2.402000000 GHz | Avg Type: Log-Pwr TRACE[T 2345 6 Frequency
PNO: Fast —— 1rig: Free Run ™ ‘ il
IFGain:Low #Atten: 20 dB DET|P PANNN
Auto Tune
Ref Offset 11.45 dB AMkr1 205.0 us
1L%gBldiv Ref 21.45 dBm 9.52 dB|
1ns | 1A2 CenterFreq
145 — [_ﬁ 2.402000000 GHz
855 i3
e StartFreq
e 2.402000000 GHz,
-386
486
N Y L T Y BT L e Stop Freq
2.402000000 GHz
586
Center 2.402000000 GHz Span 0 Hz CF Step
|Res BW 1.0 MHz #VBW 3.0 MHz Sweep 5.000 ms (1001 pts)]| 2.440000000 GHz
[Mopg[tRCscl] x [ v [ FUNCTION ] FUNCTIONWIDTH [Auto Man
2 (A) 205.0 us[(A) .52 dB}
F 815.0 us 9.67 dBm
4 (A} 625.0 us|(A) .01 dB] FreqOffset
815.0us 9.67 dBm 0Hz
MSG ISTATUS
CH Mid
BY Keysight Spectrum Analyzer - Swept SA ==
X [ RF [s0a bC | [ | SENSE:INT| [ ALIGN AUTQ  [02:09:39 PM May 23, 2022
[Center Freq 2.442000000 GHz | Avg Type: Log-Pwr TRACE[1 2345 6 Frequency
PNO: Fast —=— 1Tig: Free Run T ‘ il
IFGain:Low #Atten: 20 dB beT|P PANNN
Auto Tune
Ref Offset 11.45 B AMkr1 205.0 us
1L%§Btdiv Ref 21.45 dBm 24.49 dB|
I
15 ’1A2 CenterFreq
145 2.442000000 GHz
855
e 3A4
h StartFreq
8 2442000000 GHz,
388
-4B.6
e | ] Wb by | Ty il StopFreq
2.442000000 GHz
£86
Center 2.442000000 GHz Span 0 Hz CF Step
|Res BW 1.0 MHz #VBW 3.0 MHz Sweep 5.000 ms (1001 pts)]| 2.440000000 GHz
MODETRCISCLL x| Auto Many
A2 (8) 205.0 ps|(A) 24.49 dB
1125 ms 22.60 dBm
4 (A) 625.0 us | (A) -0.36 dB Freq Offset|
1125 ms 22.60 dBm 0Hz

STATUS
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CH High
R Keysight Spectrum Analyzer - Swept SA ===
x [ RF [s02 bC | [ | SENSE:INT| [ ALIGN AUTO  [02:13:46 PM May 23,2022
[Center Freq 2.480000000 GHz Avg Type: Log-Pwr TacE[ 345 |  Frequency
PNO: Fast —— 1rig: Free Run ‘ M
IFGain:Low #Atten: 20 dB DET|P PANNN
Auto Tune
Ref Offset 11.45 dB AMkr1 205.0 us
1L%gBldiv Ref 21.45 dBm 19.09 dB
T
"a 6m2 Center Freq
145 — — 2.480000000 GHz|
EE 3
a8 2 StartFreq
88 2.480000000 GHz|
-386
-48.6
P UL LY, O G L TV L StopFreq
2.480000000 GHz|
£3.6
Center 2.480000000 GHz Span 0 Hz CF Step
|Res BW 1.0 MHz #VBW 3.0 MHz Sweep 5.000 ms (1001 pts)]| 2.440000000 GHz
I S B S B pute Yen
2 (A) 205.0 us[(A) 19.00 dB
F 735.0 us 15.52 dBm
4 7] 625.0 us| (Al -0.16 dB Freq Offset
735.0us 1652 dBm 0Hz
< I » i
MSG ISTATUS
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8.4 POWER SPECTRAL DENSITY

LIMIT

Page:

58 / 146

Rev.: 00

§ 15.247(e) For digitally modulated systems, the power spectral density conducted
from the intentional radiator to the antenna shall not greater than 8 dBm in any 3 kHz
band during any time interval of continuous transmission.

TEST EQUIPMENTS

Chamber Room #966
Name of Equipment | Manufacturer Model Serial Number Cal::l)aar?:ion Calibration Due
"E;(stzpe’fc”um KEYSIGHT | N9010A | MY54430216 | 07/22/2021 | 07/21/2022
SMA Cable+10dB ccs  |SMA*10dB| qvintodB | 01/28/2022 | 01/27/2023
Attenuator ATT
Software Excel(ccs-06-2020 v1.1)
TEST SETUP
spectrum
EUT Analyzer
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TEST PROCEDURE

The tests were performed in accordance with KDB 558074 5.3.1.

5.3.1 Measurement Procedure PKPSD:

Set analyzer center frequency to DTS channel center frequency.

Set the span to 1.5 times the DTS bandwidth.

Set the RBW to: 3 kHz < RBW < 100 kHz.

Setthe VBW =3 RBW.

Detector = peak.

Sweep time = auto couple.

Trace mode = max hold.

Allow trace to fully stabilize.

Use the peak marker function to determine the maximum amplitude level within the
RBW.

10. If measured value exceeds limit, reduce RBW (no less than 3 kHz) and repeat.

CoOoNoORWN =
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TEST RESULTS
Model Name JP20 Test By Peter Chu
Temp & Humidity 27.4°C, 55% Test Date 2022/05/20
IEEE 802.11b mode
Channel Frequency | PPSD/3kHz Limit Margin Pass / Fail
(MHz) (dBm) (dBm) (dB)
Low 2412 -6.13 8.00 -14.13 PASS
Middle 2437 -5.23 8.00 -13.23 PASS
High 2462 -4.73 8.00 -12.73 PASS
NOTE : 1. Atfinial test to get the worst-case emission at 1long Mbps long.

IEEE 802.11g mode

Channel Frequency | PPSD/3kHz Limit Margin Pass / Fail
(MHz) (dBm) (dBm) (dB)
Low 2412 -11.59 8.00 -19.59 PASS
Middle 2437 -11.42 8.00 -19.42 PASS
High 2462 -11.10 8.00 -19.10 PASS
NOTE : 1. Atfinial test to get the worst-case emission at 6long Mbps long.

2. The cable assembly insertion loss of 11.45dB (including 10 dB pad and 1.45 dB cable)
was Entered as an offset in the spectrum analyzer to allow for direct reading of power.

2. The cable assembly insertion loss of 11.45dB (including 10 dB pad and 1.45 dB cable)

IEEE 802.11n HT20 mode

Channel Frequency | PPSD/3kHz Limit Margin Pass / Fail
(MHz) (dBm) (dBm) (dB)
Low 2412 -13.91 8.00 -21.91 PASS
Middle 2437 -12.65 8.00 -20.65 PASS
High 2462 -11.55 8.00 -19.55 PASS
NOTE : 1. Atfinial test to get the worst-case emission at 6.5long Mbps long.

was Entered as an offset in the spectrum analyzer to allow for direct reading of power.

2. The cable assembly insertion loss of 11.45dB (including 10 dB pad and 1.45 dB cable)
was Entered as an offset in the spectrum analyzer to allow for direct reading of power.
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Model Name JP20 Test By Peter Chu
Temp & Humidity 28°C, 54% Test Date 2022/05/20

Bluetooth 4.0 (GFSK) mode
Channel Frequency PPSD/3kHz Limit Margin Pass / Fail
(MHz) (dBm) (dBm) (dB)

Low 2402 -13.87 8.00 -21.87 PASS

Middle 2442 -11.77 8.00 -19.77 PASS

High 2480 -9.99 8.00 -17.99 PASS

NOTE : 1. Atfinial test to get the worst-case emission at 1long Mbps long.
2. The cable assembly insertion loss of 11.45dB (including 10 dB pad and 1.45 dB
cable) was Entered as an offset in the spectrum analyzer to allow for direct reading

of power.
Bluetooth 5.0 (GFSK) mode
Channel Frequency PPSD/3kHz Limit Margin Pass / Fail
(MHz) (dBm) (dBm) (dB)
Low 2402 -16.49 8.00 -24.49 PASS
Middle 2442 -14.48 8.00 -22.48 PASS
High 2480 -12.75 8.00 -20.75 PASS

NOTE : 1. Atfinial test to get the worst-case emission at 2long Mbps long.
2. The cable assembly insertion loss of 11.45dB (including 10 dB pad and 1.45 dB
cable) was Entered as an offset in the spectrum analyzer to allow for direct reading

of power.
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CH Low ( 802.11b MODE )
B Keysight Spectrum Analyzer - Swept SA [E=nr=n ===
x [ RF [s02 bC | [ | SENSE:INT| [ ALIGN AUTQ  [02:23:42 PM May 20, 2022
[Center Freq 2.412000000 GHz | Avg Type: Log-Pwr TRACE[1 2345 6 Frequency
PNO: Fast 50 Trig: Free Run Avg|Hold:>1010 ‘. G
IFGain:Low #Atten: 20 dB peT|P PANNN
Ref Offset 11,46 dB Mkr1 2.413 703 GHz Auto Tune
19 g8y Ref 2145 dBm -6.131 dBm
Center Freq
ns 2.412000000 GHz
1.45
1 StartFreq|
. T 2.403037500 GHz
16 F}{ Stop Freq
M 2.420962500 GHz|
-28.6 W o
386 “M CF Step
T 2.440000000 GHz|
|Auto Man
436
Freq Offset|
-58.6
0 Hz|
686
Center 2.412000 GHz Span 17.93 MHz
#Res BW 3.0 kHz #VBW 10 KHz Sweep 1.890 s (1001 pts)
MSG ISTATUS
CH Mid ( 802.11b MODE )
BE Keysight Spectrum Analyzer - Swept SA ===
X | RF [s0@ bc | | | SENSE:INT| | ALTGN AUTO [ 02:25:07 PM May 20, 2022
[Center Freq 2.437000000 GHz | Avg Type: Log-Pwr acE[12345g|  Freduency
PNO: Fast 50 Trig: Free Run Avg|Hold:>1010 TYPE| MM WY
IFGain:Low #Atten: 20 dB DET|P PANNN
ReF OFfast 1145 dB Mkr1 2.436 014 GHz Auto Tune
[ogsidi__Ref 2145 dBm -5.226 dBm
Center Freq
15 2.437000000 GHz|
1.45 1
¢ StartFreq
855 WWMM\ frm g 2.428037500 GHz,
188 rJ ’ Stop Freq
J}‘N‘L 2.445962500 GHz|
286 wag tf
CF Step
B8 et 2.440000000 GHz
|Auto Man
456
. Freq Offset
' 0Hz
686
Center 2437000 GHz Span 17.93 MHz
#Res BW 3.0 kHz #VBW 10 kKHz Sweep 1.890 s (1001 pts)

MSG

STATUS
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CH High ( 802.11b MODE )
BE Keysight Spectrum Analyzer - Swept SA = e ==
x [ RF [s02 bC | [ | SENSE:INT| [ ALIGN AUTO  [02:27:53 PM May 20, 2022
[Center Freq 2.462000000 GHz | Avg Type: Log-Pwr TRaEf33455 | Frequency
PNO: Fast 50 Trig: Free Run Avg|Hold:>1010 T ‘. G
IFGain:Low #Atten: 20 dB peT|P PANNN
Auto Tune
Ref Offset 11.45 dB Mkr1 2.460 709 GHz
1L%gB.rdiv Ref 21.45 dBm -4.730 dBm
Center Freq
158 2.462000000 GHz
145 1
? StartFreq
855 Mm WMT i 2.453037500 GHz
W \H Liase ' WM
16 rV b Stop Freq
ﬂ#‘\‘ m 2.470962500 GHz
-28.6 /‘Mf"' \l’ ol
CF Step
36 [ | 2440000000 GHz
|Auto Man
A8 6
Freq Offset|
-58.6
0 Hz|
606
Center 2.462000 GHz Span 17.93 MHz
#Res BW 3.0 kHz #/BW 10 kHz Sweep 1.890 s (1001 pts)
MSG ISTATUS
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POWER SPECTRAL DENSITY ( IEEE 802.11g MODE )
CH Low ( 802.11g MODE )
BY Keysight Spectrum Analyzer - Swept SA ==
X RF [s0a bC | [ | SENSE:INT| [ ALIGN AUTQ  [04:21:28 PMMay 20, 2022
mw 10 KHz ‘ ] Avg Type: Log-Pwr TRACE’TZ 3456 BwW
PNO: Fast (0 1rig: FreeRun Avg[Hold:>1010 ™ “,w e
IFGain:Low #Atten: 20 dB DET] Res BW
Mkr1 2.412 261 0 GHz 30 kHz
Ref Offset 11.45 dB
10 gBiaiv Ref 21.45 dBm -11.592 dBm ["“*° Man
Video BW
s 10 kHz
|Auto Man
18 VBW:3dB REW
100
855 M auto Man
485 | [ nMﬁm JKMJIHI.J | Span:3dB REW
(AL AR I LT i
286 WWMWD‘ * WWM Auto Man
386 -U"N \{L"J-I RBW Control
W W [Gaussian,-3 dB]
-48.6 l,.'m i
-50.6 W MJ«
686
Center 2.41200 GHz Span 26.10 MHz
#Res BW 3.0 kHz #/BW 10 kHz Sweep 2.752 s (1001 pts)

MSG

STATUS

CH Mid ( 802.11g MODE )

#Res BW 3.0 kHz

MSG

#VBW 10 kHz

B Keysight Spectrum Analyzer - Swept SA [E=nr=n ===
= [ RF [s02 bC | [ | SENSE:INT| [ ALIGN AUTO  |04:23:35 PM May 20, 2022
[Center Freq 2.437000000 GHz | Avg Type: Log-Pwr TRACE[1 2345 6 Frequency
PNO: Fast C 1rig: Free Run Avg|Hold:>1010 M4
\FGainiLow  #Atten: 20 dB DET|P PANNN
Auto Tune
Ref Offset 11 45 dB Mkr1 2.437 261 0 GHz
1L%gB.rdiv Ref 21.45 dBm -11.420 dBm
Center Freq
15 2.437000000 GHz
1.45
StartFreq
855 |‘1 2.423950000 GHz,
185 ] \l‘l‘l‘ ..Hllllrﬂ‘ri\ ﬂMﬁM MU\IMAI thl‘[“ Wl.,[ StopFreq
NWW h vavwﬂ 2.450050000 GHz|
-28.6
386 L |.0ﬁ \’LN . CF Step
WIUT‘ WW\H 2.440000000 GHz
|Auto Man
Freq Offset|
E A
e i 0Hz
686
Center 2.43700 GHz

Span 26.10 MHz
Sweep 2.752 s (1001 pts)

STATUS
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CH High ( 802.11g MODE )
B Keysight Spectrum Analyzer - Swept SA [E=nr=n ===
x [ RF [s02 bC | [ | SENSE:INT| [ ALIGN AUTO  [05:05:14 PM May 20, 2022
[Center Freq 2.462000000 GHz | Avg Type: Log-Pwr TacE[T2a45g|  Frequency
PNO: Fast C 1rig: Free Run Avg|Hold:>1010 TYPE|M ¥
IFGainzLow  #Atten: 20 dB oer|P PANKN
Auto Tune
Ref Offset 1145 dB Mkr1 2.462 261 0 GHz
19.gBidiv__Ref 2145 dBm -11.102 dBm
Center Freq
ns 2.462000000 GHz
145
StartFreq
. ‘1 2.448950000 GHz,
186 | WfUWJTJ"M ﬂh’lﬁm VMFII.A }!WUI\J StopFreq
Ff WW UWWIL‘ 2.475050000 GHz|
-28.6
5 mﬂ mm \ CF Step
wlw"' 2.440000000 GHz|
-‘J‘ |Auto Man
Freq Offset|
e ! !W 0Hz
606
Center 2.46200 GHz Span 26.10 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 2.752 s (1001 pts)
MSG ISTATUS
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POWER SPECTRAL DENSITY ( 802.11n HT20 MODE )
CH Low ( 802.11n HT20 MODE )
R Keysight Spectrum Analyzer - Swept SA [E=nr=n ===
x [ RF [s02 bC | [ | SENSE:INT| [ ALIGN AUTO  [05:23:43 PM May 20, 2022
[Center Freq 2.412000000 GHz | _ Avg Type: Log-Pwr TRACE[1 2345 6 Frequency
PNO: Fast 50 Trig: Free Run Avg|Hold:>1010 T “)w Pt
IFGain:Low #Atten: 20 dB DET]
Mkr1 2.411 017 2 GHz Auto Tune
Ref Offset 11.45 dB
19 gBidiv RZf 115.315 dBm -13.908 dBm
Center Freq
145 2.412000000 GHz
855

WA
1

-

StartFreq
2.398350000 GHz

Hah
¥ 1“]

Tt

#Res BW 3.0 kHz

MSG

#VBW 10 kHz

BE stopFreq
2.425650000 GHz|
306 : i
A3E v-/“.’N %\\1 CF Step
: 2.440000000 GHz|
JJ‘ 'L\L |Auto Man
86 P
W M"‘N’“‘ Freq Offset
-B8.6
0 Hz|
786
Center 2.41200 GHz Span 27.30 MHz
#Res BW 3.0 kHz #VBW 10 KHz Sweep 2.879 s (1001 pts)
MSG ISTATUS
CH Mid ( 802.11n HT20 MODE )
BE Keysight Spectrum Analyzer - Swept SA =R =R
X | RF [s0@ bc [ | | SENSE:INT] | ALIGN AUTO | 05:26:02 PM May 20, 2022 E
[Center Freq 2.437000000 GHz | Avg Type: Log-Pwr TRACE[1 234 5 6 requency
PNO: Fast o 1rig: FreeRun Avg|Hold:>10/10 T
IFGainiLow © #Atten: 20 dB DET/P PANNN
Auto Tune
Ref Offset 11.45 dB Mkr1 2.437 300 3 GHz
19 dediv Ref 11.45 dBm -12.653 dBm
Center Freq
145 2.437000000 GHz|
855 |‘1
StartFreq
86 UWU']M WW“‘A'I \y 'ﬁm WI\}W nﬂw %WM 2423350000 GHz,
B StopFreq
2.450650000 GHz
386 » ;
06 Vl%b“\ CF Step
2.440000000 GHz
\kl |Auto Man
86 M
M Freq Offset|
686
0Hz
-78.6
Center 243700 GHz Span 27.30 MHz

Sweep 2.879 s (1001 pts)

STATUS
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CH High ( 802.11n HT20 MODE )
B Keysight Spectrum Analyzer - Swept SA [E=nr=n ===
x [ RF [s02 bC | [ | SENSE:INT| [ ALIGN AUTO  [07:33:35 PM May 20, 2022
[Center Freq 2.462000000 GHz | Avg Type: Log-Pwr TRACE[1 2345 6 Frequency
PNO: Fast C 1rig: Free Run Avg|Hold: 6/10 M4
IFGainzLow  #Atten: 20 dB oer|P PANKN
Mkr1 2.461 372 1 GHz Auto Tune
Ref Offset 11.45 dB
19.gBidiv__Ref 2145 dBm -11.549 dBm
Center Freq
ns 2.462000000 GHz
145
StartFreq
855 m 2.448350000 GHz,
185 'p‘u"v"w N" H Mﬁﬂ W\W StopFreq
W‘N}h MWWM 2.475650000 GHz|
-28.6
386 .AA CF Step
¥ 2.440000000 GHz|
»'A'N.W Auto Man|
A8 6
Freq Offset|
=25 [ "\‘W\J\ OHz
606
Center 2.46200 GHz

#Res BW 3.0 kHz

MSG

#VBW 10 kHz

Span 27.30 MHz
Sweep 2.879 s (1001 pts)

STATUS

67 / 146
00

This document cannot be reproduced except in full, without prior written approval of the Company. A# &4 iE A A T BTl » F a7 -



SG§ o 1

Report No.:

TMTN2204000514NR

| 1

Page:
Rev.:

POWER SPECTRAL DENSITY ( Bluetooth 4.0 (GFSK) MODE )

CH Low ( GFSK MODE )

M’Ull

Mesp,.

K I
-43.6 M

T,

I

-58.6

W

-85

Center 2.4420000 GHz
[#Res BW 3.0 kHz

#VBW 10 kHz

Span 1.600 MHz|
Sweep 168.7 ms (1001 pts)

B Keysight Spectrum Analyzer - Swept SA [E=nr=n ===
= [ RF [s02 bC | [ | SENSE:INT| [ ALIGN AUTO  |04:31:30 PM May 23, 2022 Frequency
Avg Type: Log-Pwr TRACE(] 23456
[Center Freq 2.402000000 G:M Trig: Free Run AvglHold:>1010 ™ ‘r ‘.
IFGain:Low #Atten: 20 dB DET|P PANNN
Auto Tune
Ref Offeet 1145 dB Mkr1 2.401 972 8 GHZ
1L%gB.rdiv Ref 21.45 dBm -13.872 dBm
Center Freq
15 2.402000000 GHz
1.45
StartFreq
855 ’1 2.401200000 GHz
186 va W UVN Uv“ Stop Freq
. A%w e . 2.402800000 GHz|
M{V'Y'T v IR WH
BE A M CF Step
} AT I 2.440000000 GHz
rﬂu m |Auto Man
436 M\‘ Y
Mﬂ J\W' Freq Offset|
586 -4
¥ 0Hz
686
Center 2.4020000 GHz Span 1.600 MHz|
FfRes BW 3.0 kHz #/BW 10 kHz Sweep 168.7 ms (1001 pts)
MSG ISTATUS
CH Mid ( GFSK MODE )
BN Keysight Spectrum Analyzer - Swept SA =R
X [ RF [s0@ bc [ | | SENSE:INT] | ALIGN AUTO | 04:59:24 PM May 23, 2022 Frequency
. Avg Type: Log-Pwr TRACE[] 23456
[Center Freq 2.442000000 G:m Trig: Free Run Avg|Hold:>1010 v ‘r
IFGain:Low #Atten: 20 dB DET|P PANNN
Auto Tune
Ref Offset 11.45 dB Mkr1 2.441 976 0 GHZ]
19 dBrdiv Ref 21.45 dBm -11.769 dBm
Center Freq
1.5 2.442000000 GHz|
1.45
StartFreq
855 Mﬁ: 2.441200000 GHz|
186 L M e fon
W BN StopFreq
2.442800000 GHz
285 A

CF Step
2.440000000 GHz|
Auto Man

Freq Offset|
0Hz

MSG

STATUS
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CH High ( GFSK MODE)
BE Keysight Spectrum Analyzer - Swept SA [E=nr=n ===
x [ RF [s02 bC | [ | SENSE:INT| [ ALIGN AUTQ | 04:58:25 PM May 23, 2022 Frequency
Avg Type: Log-P TRACE
’Eenter Freq 2.480000000 GPHNE: Wide C 1rig: FreeRun A:;Hzﬁle:ﬂglgmwr Fz‘alq oo
\FGainiLow  #Atten: 20 dB DET|P PANNN
Mkr1 2.479 980 8 GHZ Auto Tune
Ref Offset 11.45 dB
19 dBidiv Ref 21.45 dBm -9.994 dBm)
Center Freq
115 2.480000000 GHz
1.45
StartFreq
B85 ‘1 2.479200000 GHz

-286 "J‘I

-33.6

MMI'\ 2.480800000 GHz,

Stop Freq

455 i

2.440000000 GHz
|Auto Man

CF Step

Y

¥

-68.6

Freq Offset|
0 Hz|

Center 2.4800000 GHz
j#Res BW 3.0 kHz

#VBW 10 kHz

Span 1.600 MHz|
Sweep 168.7 ms (1001 pts)

MSG

STATUS
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CH Low ( GFSK MODE )

-85

i

Center 2.442000 GHz
[#Res BW 3.0 kHz

#VBW 10 kHz

Span 3.110 MHz|
Sweep 327.9 ms (1001 pts)

B Keysight Spectrum Analyzer - Swept SA [E=nr=n ===
x [ RF [s02 bC | [ SENSE:INT] [ ALIGN AUTO  [04:29:06 PM May 23, 2022 Frequency
Avg Type: Log-Pwr TRACE(] 23456
’Eenter Freq 2.402000000 GPHNE: Wide C 1rig: FreeRun Avg[Hold:>1010 ™ F g
IFGainzLow  #Atten: 20 dB oerlP PANK N
Auto Tune
Ref Offset 1145 dB Mkr1 2.401 981 34 GHZ
19.gBidiv_Ref 2145 dBm -16.493 dBm)
Center Freq
1.5 2.402000000 GHz
1.45
StartFreq
B85 2.400445000 GHz
1
18k stopFreq
2.403555000 GHz|
286 "lr t
P mM W UW« CF Step
i | '| l L " 2.440000000 GHz|
|Auto Man
P I |
[
i ﬂ\" Freq Offset|
' LJ' ' I 0Hz
JL[I
60.6
I
Center 2.402000 GHz Span 3.110 MHz|
FfRes BW 3.0 kHz #/BW 10 kHz Sweep 327.9 ms (1001 pts)
MSG ISTATUS
CH Mid ( GFSK MODE )
BE Keysight Spectrum Analyzer - Swept SA =R =R
X | RF [s0@ bc [ | SENSE:INT| | ALIGN AUTO | 04:26:05 PM May 23, 2022 Frequency
B Avg Type: Log-Pwr TRACE(] 23456
Eenter Freq 2.442000000 Gp% Trig: Free Run Avg|Hold:>10/10 T r
IFGainiLow © #Atten: 20 dB oET/P PANNN
Auto Tune
Ref Offset 11.45 dB Mkr1 2.441 984 45 GHZ]
19 dBrdiv Ref 21.45 dBm -14.483 dBm
Center Freq
1.8 2.442000000 GHz|
1.48
StartFreq
855 ‘1 2.440445000 GHz
-18.6 i
MWV W“ﬁ StopFreq
. ol Wmﬁ o, | 2.443555000 GHz|
}wu i ] I “I[ ww %
6 1L CF Step
L ! ‘l" ff 2.440000000 GHz
'ﬂn |Auto Man
43 ﬂﬂw 1 i
. Il Freq Offset|
mﬂ'lf 0Hz

MSG

STATUS
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CH High ( GFSK MODE)
BE Keysight Spectrum Analyzer - Swept SA = e ==
x [ RF [s02 bC | [ | SENSE:INT| [ ALIGN AUTQ | 04:25:16 PM May 23, 2022 Frequency
Avg Type: Log-P TRACE|
’Eenter Freq 2.480000000 GPHNE: Wide C 1rig: FreeRun A:;Hzﬁle:ﬂglgmwr Fz‘alq oo
IFGainzLow  #Atten: 20 dB oerlP P ANNN
rof Offset 1146 dB Mkr1 2.479 990 67 GHZ Auto Tune
19 g8y Ref 2145 dBm -12.749 dBm
Center Freq
158 2.480000000 GHz
145
StartFreq
855 1 2.478445000 GHz
16 1 stopFreq
" WW N\w N 2.481555000 GHz
-28.6 ¥ T T T
1 TN WH
6 CF Step
: | 2.440000000 GHz|
Ilm |Auto Man
A8 6 il
/H;u | IHW
"JL Freq Offset|
| |
526 '\'U"“ HA 0 Hz|
606
Center 2.480000 GHz Span 3.110 MHz|
FfRes BW 3.0 kHz #/BW 10 kHz Sweep 327.9 ms (1001 pts)
MSG ISTATUS
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§ 15.247(d) In any 100 kHz bandwidth outside the frequency band in which the spread
spectrum intentional radiator is operating, the radio frequency power that is produced
by the intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth
within the and that contains the highest level of the desired power, based on either an
RF conducted or a radiated measurement. Attenuation below the general limits
specified in § 15.209(a) is not required. In addition, radiated emissions which fall in the
restricted bands, as defined in § 15.205(a), must also comply with the radiated
emission limits specified in § 15.209(a) (see § 15.205(c)).

TEST EQUIPMENTS

Chamber Room #966
Name of Equipment| Manufacturer Model Serial Number Cal::l)aarta:ion Calibration Due
"E;(stzpe’fc”um KEYSIGHT | N9010A | MY54430216 | 07/22/2021 | 07/21/2022
SMA Cable+10dB ccs  |SMA*10dB| qvintodB | 01/28/2022 | 01/27/2023
Attenuator ATT
Software Excel(ccs-06-2020 v1.1)
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TEST SETUP
Spectrum
EUT Analyzer
TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The resolution bandwidth
is set to 100 kHz. The video bandwidth is set to 300 kHz.

The spectrum from 30 MHz to 26 GHz is investigated with the transmitter set to the
lowest, middle, and highest channels in the 2.4 GHz band.
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OUT-OF-BAND SPURIOUS EMISSIONS-CONDUCTED MEASUREMENT

Model Name

JP20

Test By

Peter Chu

Temp & Humidity

27.4°C, 55%

Test Date

2022/05/20

( IEEE 802.11b MODE )

CH Low (30MHz~26.5GHz) (802.11b MODE )

u szslght':ipedmm Analyzer - Occupied BW ==
RF [s0@ bc | | | SENSE:INT| [ ALIGN AUTO | 07:53:39 PM May 20, 2022
Eenter Freq 2.412000000 GHz \ Center Freq: 2.412000000 GHz Radio Std: None Trace/Detector
Trig: Free Run Avg|Hold:>1010
| #IFGam.Low #Atten: 20 dB Radio Device: BTS
Mkr1 2.41248 GHZ]
Ref Offset 11.45 dB
10 dBidiv Ref 35.00 dBm 6.4568 dBm
og
250 .
150 '1 Clear Write|
500 .
I ==
. A / M,
-15.0 J/’ / \ Average]
250 va,u S
35,0 sl o 7 WWAAMA
450 Max Hold
-55.0
Center 2.412 GHz Span 30 MHz
[fRes BW 100 kHz #VBW 300 kHz Sweep 2.933 ms Min Hold|
Occupied Bandwidth Total Power 22.0 dBm
11.938 MHz Detector|
PeakPk
Transmit Freq Error -6.740 kHz OBW Power 99.00 % Auto Man
x dB Bandwidth 8.057 MHz x dB -6.00 dB
MSG ISTATUS
M Keysight Spectrum Analyzer - Swept SA ===
X | RF [s0@ bc | | | SENSE:INT| | ALTGN AUTO [12:30:32 PM May 23, 2022
[Start Freq 2.310000000 GHz | Avg Type: Log-Pwr el 23450|  Freduency
PNO: Fast 50 Trig: Free Run Avg|Hold:>1010 TYPE| MM WY
IFGain:Low #Atten: 20 dB DET|P PANNN
ot Offect 1145 dB Mkr1 2.412 474 GHZ] AutoTune
19 dBiciv Ref 21.45 dBm 6.512 dBm
1
na tm Center Freq|
145 ﬁ 2.370000000 GHz,
858 ] -“"‘11 13 54 e,
188 i I
WI \‘ StartFreq
288 : ) 2.310000000 GHz,
e o T
i ¥
486 AVV i 3
s " N JW‘J StopFreq
Iﬁ“ I 2.430000000 GHz
-B5 El
Start 2.31000 GHz Stop 2.43000 GHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 13.33 ms (40001 pts 2.440000000 GHz
[MkR[mODE[TRETSCLl X [ Y __ [ FUNCTION [ FUNCTIONWIDTH] ute Men
2.412 474 GHz 6.512 dBm
2 N 1 2.400 000 GHz -40.795 dBm
3[ N 1 2.483 500 GHz - dBm Freq Offset,
4 0Hz
6
7
1
1 !
MSG ISTATUS
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BE Keysight Spectrum Analyzer - Swept SA =R =R
| RF [s0@ bc [ | | SENSE:INT] | ALIGN AUTO  [12:29:21 PM May 23, 2022
[Start Freq 30.000000 MHz | Avg Type: Log-Pwr TRACE[1 234 5 6 Frequency
PNO: Fast o 1rig: FreeRun Avg|Hold:>10/10 i
IFGain:Low © #Atten: 20 dB DET/P PANNN
m Auto Tune
Ref Offset 11.45 dB Mkr1 2.413 0 GHz|
{ogBidly _Ref 21.45 dBm 5.400 dBm
T
ns 01 Center Freq
145 13.265000000 GHz
-8.55 -13.54 dBm|
88 StartFreq
88 30.000000 MHz
86
e q. " StopF
opFreq
6 L’ W y 26.500000000 GHz,
606 | ‘
Start 30 MHz Stop 26.50 GHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 2.531 s (40001 pts)| 2440000000 GHz|
L x [ v [ FUNCTION | FUNCTIONWIDTH] pute Man
f 2.413 0 GHz 5.400 dBm
2| N f 2.400 000 GHz -34.850 dBm
3[ N 1 2.483 500 GHz -56.140 dBm Freq Offset
4 | OHz
1
1 o
1 y
MSG ISTATUS
CH Mid (30MHz~26.5GHz) (802.11b MODE )
M Keysight Spectrum Analyzer - Occupied BW ==
X | RF [s0@ bc | | | SENSE:INT| | ALTGN AUTO [ 07:52:03 PM May 20, 2022
[Center Freq 2.437000000 GHz | Center Freq: 2.437000000 GHz Radio Std: None TracelDetector
75 Trig: Free Run Avg|Hold:>1010
| #IFGain:Low #Atten: 20 dB Radio Device: BTS
Mkr1 2.43646 GHZ]
Ref Offset 11.45 dB
10dsiiv _ Ref 35.00 dBm 7.4269 dBm
og
250 1
150 a1 Clear Write
500 s nUA' Y I\‘J\ n\..l
-5.00 h’W LM\JM
-15.0 .,f"j / \ . Average]
-25.0 !‘,{“J Lﬂ\,\
By RPN WY JJ\/W \"“j‘w\w A ASN g
450 0l Max Hold|
-55.0
Center 2.437 GHz Span 30 MHz
[fRes BW 100 kHz #VBW 300 kHz Sweep 2.933 ms Min Hold|
Occupied Bandwidth Total Power 22.8 dBm
11.843 MHz Detector
PeakPk
Transmit Freq Error 20.630 kHz OBW Power 99.00 % Auto Man
x dB Bandwidth 7.590 MHz x dB -6.00 dB
MSG ISTATUS
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BE Keysight Spectrum Analyzer - Swept SA =R =R
| RF [s0@ bc [ | | SENSE:INT] | ALIGN AUTO  [12:34:00 PM May 23, 2022
[Start Freq 30.000000 MHz | Avg Type: Log-Pwr TRACE[1 234 5 6 Frequency
PNO: Fast o 1rig: FreeRun Avg|Hold:>10/10 i
IFGainiLow © #Atten: 20 dB DET/P PANNN
m Auto Tune
Ref Offset 11.45 dB Mkr1 2.436 8 GHz|
{ogeidly _Ref 21.45 dBm 7.168 dBm
1
ns Center Freq
145 13.265000000 GHz
-8.55 T L0 |
88 StartFreq
286 30.000000 MHz,
86
-488
. StopFreq
) 26.500000000 GHz|
7 | I
Start 30 MHz Stop 26.50 GHz CF Step
Res BW 100 kHz #VEBW 300 kHz Sweep 2.531 s (40001 pts)| 2.440000000 GHz
L x________[ v ____ ] _FUNCTION | FUNCTIONWIDTH] pute Man
f 2.436 8 GHz 7.168 dBm
2| N f 2.400 000 GHz -56.048 dBm
3[ N 1 2.483 500 GHz. -54.988 dBm Freq Offset
4 | OHz
1
1 o
B y
msG 1) Alignment Completed ISTATUS
CH High (30MHz~26.5GHz) (802.11b MODE )
BH Keysight Spectrum Analyzer - Occupied BW (==
] [ RF [s0a bC | | SENSE:INT] [ ALIGN AUTO  [07:51:13 PMMay 20, 2022
[Center Freq 2.462000000 GHz | Center Freq: 2.462000000 GHz Radio Std: None Trace/Detector
T Trig: Free Run Avg|Hold:>10/10
| #FGain:Low #Atten: 20 dB Radio Device: BTS
Mkr1 2.46098 GHz
Ref Offset 11.46 dB
1008y Ref 35.00 dBm 8.0162 dBm
og
%0
150 21 Clear Write
500 P Pad A5
5,00 %
150 J"J / A Average|
-25.0 - !\/w qu\
35,0 ks /_,\/W \“/\V\ pnt-A
450 v Max Hold
-56.0
Center 2.462 GHz Span 30 MHz
[fRes BW 100 kHz #/BW 300 kHz Sweep 2.933 ms| Min Hold|
Occupied Bandwidth Total Power 23.3 dBm
11.835 MHz Detector|
Peak®
Transmit Freq Error 42.101 kHz OBW Power 99.00 % Auto Man
x dB Bandwidth 7.588 MHz x dB -6.00 dB
MSG STATUS
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BE Keysight Spectrum Analyzer - Swept SA [ ==
7] [ RF [s0Q@ DbC | | | SENSE:INT| | ALIGN AUTO  [12:39:55 PMMay 23, 2022 E
[Start Freq 2.450000000 GHz | Avg Type: Log-Pwr TRACE[12345 6 requency
PNO: Fast oo 1rig: FreeRun Avg|Hold:>10/10 Y
IFGainiLow © #Atten: 20 dB oETP PANNN
ot Ot 1145 b Mkr1 2.460 966 25 GHz|| ~ AutoTune
10 aBidiv__Ref 21.45 dBm 8.154 dBm
Log 1
ns .& CenterFreq
1.45 bl VW% 4 2.475000000 GHz|
8.5 Y I\ l"’uu VKL'\\ ri\« =H-S8dfm
186 v LA
N StartFreq
-28.6 —

W
i

2.450000000 GHz|

VY

s b MW%_};. o _— StopFreq
' 2,500000000 GHz
686
Start 2.45000 GHz Stop 2.50000 GHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (40001 pts)y| 2440000000 GHz|
____x [ v [ FUNCTION | FUNCTIONWIDTH Auto Man
N 2.460 966 25 GHz 8.154 dBm
N 2.400 000 GHz --dBm
N 2.483 500 GHz 44138 dBm Freq Offset
4 ! 0Hz
1
1 o
i B
MSG STATUS
B Keysight Spectrum Analyzer - Swept SA (==
] [ RF [s0a bC | [ | SENSE:INT] [ ALIGN AUTO  [12:41:38 PMMay 23, 2022
[Start Freq 30.000000 MHz Avg Type: Log-Pwr TRACE[L2345 6 Frequency
PNO: Fast (0 1rig: Free Run Avg|Hold:>10/10 R |‘. P
IFGainiLow © #Atten: 20 dB oerlP PANNN
Auto Tune
Ref Offset 11.45 dB Mkr1 2.463 3 GHz|
10 ¢Bidiv__ Ref 21.45 dBm 7.860 dBm
Log
1
s 0 CenterFreq|
1.45 13.265000000 GHz|
885 ~tt-sgviEm
188 StartFreq
B8 30.000000 MHz
8.6 3
486
a il " HMIIW Stop Freq
e 26.500000000 GHz|
-EE.El ‘ ‘ |
Start 30 MHz Stop 26.50 GHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 2.531 s (40001 pts 2.440000000 GHz
[wkR[MODE[TRCISCLT X [ v [ FUNCTION [ FUNCTIONWIDTH Auto Man
N f 2.463 3 GHz 7.860 dBm
N f 2.400 000 GHz -58.618 dBm
N f 2.483 500 GHz -45.262 dBm Freq Offset|
4 0 Hz|

m

STATUS
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CH Low (30MHz~26.5GHz) (802.11g MODE )
n qu.ghtipmmm Ana\yzar Occupied BW [E=nr=n ===
[ [s02 bC | [ | SENSE:INT| [ ALIGN AUTO  [07:55:17 PM May 20, 2022
ﬁenter Freq 2 212000000 GHz ‘ Center Freg: 2.412000000 GHz Radio Std: None Trace/Detector
Trig: Free Run Avg|Hold:>1010
| #IFGam:Low #Atten: 20 dB Radio Device: BTS
Mkr1 2.41326 GHz|
Ref Offset 11.45 dB
10 dBidi Ref 35.00 dBm -1.5967 dBm
og
%0 ]
150 Clear Write|
1
500
| 5.00 T N I T W Y0, | r-""w—-.n A s on
frd brmad fpnrd ™ Nl et I A
-15.0 veragej
-25.0 ""'Jj L\\
350 Mﬂrf H’L"\«L\I\M
450 Pttt Max Hold
-55.0
Center 2.412 GHz Span 30 MHz
[fRes BW 100 kHz #/BW 300 kHz Sweep 2.933 ms| Min Hold|
Occupied Bandwidth Total Power 16.8 dBm
16.315 MHz Detector|
Peakk
Transmit Freq Error -24.539 kHz OBW Power 99.00 % Auto Man
x dB Bandwidth 15.50 MHz x dB -6.00 dB
MSG ISTATUS
(1] szslght':ipedmm Analyzer - Swept SA ==
X RF [s0@ bc | | | SENSE:INT| [ ALIGN AUTO __ [12:44:45 PM May 23, 2022
[Start Freq 2.310000000 GHz | Avg Type: Log-Pwr TacE[12s45g|  Freduency
PNO: Fast 50 Trig: Free Run Avg|Hold:>1010 TYPE| MM WY
IFGain:Low #Atten: 20 dB DET|P PANNN
m Auto Tune
Ref Offset 1145 dB Mkr1 2.413 224 GHz|
19 dBiciv Ref 21.45 dBm -1.726 dBm
s " Center Freq
145 ]QQL 2.370000000 GHz|
55 I M U.
T "
/ \ artFreq
26 ) T 2.310000000 GHz,
86 M
438 w
. " StopFreq
’ 2.430000000 GHz
-68.6
Start 2.31000 GHz Stop 2.43000 GHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 13.33 ms (40001 ptsj| 2.440000000 GHz
[WkR[mODE[TRCTSCLl X [ Y [ FUNCTION [ FUNCTIONWIDTH] ute Men
2.413 224 GHz -1.726 dBm
2 N 1 2.400 000 GH. -41.445 dB
3| N f 2.483 500 GH: dBrr':l Freq Offset
4 0Hz
6
7
1
1 o
MSG ISTATUS
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BE Keysight Spectrum Analyzer - Swept SA =R =R
| RF [s0@ bc [ | | SENSE:INT] | ALIGN AUTO  [12:47:46 PM May 23, 2022
[Start Freq 30.000000 MHz | Avg Type: Log-Pwr TRACE[1 234 5 6 Frequency
PNO: Fast G Trig: Free Run Avg|Hold:>10/10 i ‘
IFGain:Low #Atten: 20 dB DET|P PANNN
m Auto Tune
Ref Offset 11.45 dB Mkr1 2.411 6 GHz|
{ogeidy _Ref 21.45 dBm -1.795 dBm
ns ‘1 Center Freq
145 0 13.265000000 GHz
-8.55
88 StartFreq
28 2 30.000000 MHz|
86
e }:. " — StopF
opFreq
e ﬂi i 26.500000000 GHz|
£ El |

Start 30 MHz

STATUS

Stop 26.50 GHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 2.531 s (40001 pts)| 2.440000000 GHz
L x [ v [ FUNCTION | FUNCTIONWIDTH] pute Man
f 2.411 6 GHz -1.795dBm
2| N f 2.400 000 GHz -37.724 dBm
3[ N 1 2.483 500 GHz 55720 dBm Freq Offset
4 | OHz
1
1 o
1 y
msG 1) Alignment Completed ISTATUS
CH Mid (30MHz~26.5GHz) (802.11g MODE )
M Keysight Spectrum Analyzer - Occupied BW ==
X | RF [s0@ bc | | | SENSE:INT| [ ALIGN AUTO | 04:32:24 PM May 20, 2022
[Center Freq 2.437000000 GHz | Center Freq: 2.437000000 GHz Radio Std: None TracelDetector
75 Trig: Free Run Avg|Hold:>1010
| #IFGain:Low #Atten: 20 dB Radio Device: BTS
Mkr1 2.4382 GHZ
Ref Offset 11.45 dB
10dsiiv _Ref 35.00 dBm -0.067444 dBm
og
250 .
150 Clear Write|
500 ’1
500 n__h Y i s 20 O O N SO
p~ el W T
-15.0 Average]
[
250 ] L‘m"‘—
[35.0 fgorgrfs .mﬂf %\(\“"W
460 N Max Hold
-55.0
Center 2.437 GHz Span 30 MHz
[fRes BW 100 kHz #VBW 300 kHz Sweep 2.933 ms Min Hold|
Occupied Bandwidth Total Power 18.4 dBm
16.320 MHz Detector|
PeakPk
Transmit Freq Error -71.649 kHz OBW Power 99.00 % Auto Man
x dB Bandwidth 15.22 MHz x dB -6.00 dB
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M Keysight Spectrum Analyzer - Swept SA ===
[ RF [s0@ bc [ | | SENSE:INT] | ALIGN AUTO  [12:53:22 PM May 23, 2022
[Start Freq 30.000000 MHz | Avg Type: Log-Pwr TRACE[1 2345 6 Frequency
PNO: Fast GO Trig: Free Run Avg|Hold:>10/10 i ‘
IFGain:Low #Atten: 20 dB DET|P PANNN
m Auto Tune
Ref Offset 11.45 dB Mkr1 2.436 8 GHz
10dBidiv_Ref 21.45 dBm -0.992 dBm
ns 1 Center Freq
145 13.265000000 GHz
-8.55
me - StartFreq
286 30.000000 MHz|
86
-488 e
e ﬁ l‘ RTa— “‘F‘% StopFreq
606

26.500000000 GHz

Start 30 MHz

STATUS

Stop 26.50 GHz CF Step
Res BW 100 kHz #VEBW 300 kHz Sweep 2.531 s (40001 pts)| 2.440000000 GHz
L x________[ Y ] _FUNCTION [ FUNCTIONWIDTH] pute Man
f 2.436 8 GHz -0.992 dBm
2| N f 2.400 000 GHz -56.820 dBm
3 N i 2.483 500 GHz -55.180 dBm Freq Offset
4 | OHz
1
1 o
MSG ISTATUS
CH High (30MHz~26.5GHz) (802.11g MODE )
BH Keysight Spectrum Analyzer - Occupied BW (==
] [ RF [s0a bC | [ | SENSE:INT] [ ALIGN AUTO  |04:56:40 PMMay 20, 2022
[Center Freq 2.462000000 GHz | Center Freq: 2.462000000 GHz Radio Std: None Trace/Detector
T Trig: Free Run Avg|Hold:>10/10
| #FGain:Low #Atten: 20 dB Radio Device: BTS
Mkr1 2.4632 GHz|
Ref Offset 11.46 dB
10 dBrdiv Ref 35.00 dBm 0.24604 dBm)|
og
%0 )
150 Clear Write
a.00 ‘1
500 I O, L. i ST
-15.0 v N Average|
-25.0 e
350 ey NJJ’ “‘\\\"“\
450 ey Max Hold
-56.0
Center 2.462 GHz Span 30 MHz
[fRes BW 100 kHz #/BW 300 kHz Sweep 2.933 ms| Min Hold|
Occupied Bandwidth Total Power 18.6 dBm
16.272 MHz Detector|
Peak®
Transmit Freq Error -82.154 kHz OBW Power 99.00 % Auto Man
x dB Bandwidth 15.21 MHz x dB -6.00 dB
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BE Keysight Spectrum Analyzer - Swept SA [ ==
7] [ RF [s0Q@ DbC | | SENSE:INT| | ALIGN AUTO  [12:56:16 PMMay 23, 2022 E
[Start Freq 2.450000000 GHz | Avg Type: Log-Pwr TRACE[12345 6 requency
PNO: Fast 0 Trig: Free Run Avg|Hold:>10/10 Y |
IFGain:Low #Atten: 20 dB DET|PPANNN
et Offoet 1145 b MKr1 2.463 250 00 GHZ Auto Tune
[0 gBidy_Ref 2145 dBm 0.125 dBm
na ‘1 CenterFreq|
1.45 2.475000000 GHz|
Y
1 f L — StartFreq
88 "’/«"’r K"“‘N‘h 2450000000 GHz|
-6 3
586 i ™ Stop Freq
i 2.500000000 GHz|
56
Start 2.45000 GHz Stop 2.50000 GHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (40001 pts)| 2440000000 GHz
_x [ v | FUNCTION [ FUNCTIONWIDTH fute Man
N 2.463 250 00 GHz 0.125 dBm
N 2.400 000 GHz ---dBm
N 2.483 500 GHz 47173 dBm Freq Offset
4 ! 0Hz
1
1 o
2 v
MSG STATUS
B Keysight Spectrum Analyzer - Swept SA (==
] [ RF [s0a bC | [ | SENSE:INT] [ ALIGN AUTO  [12:55:28 PMMay 23, 2022
[Start Freq 30.000000 MHz Avg Type: Log-Pwr TRACE[L 2345 6 Frequency
PNO: Fast (0 17ig: FreeRun Avg|Hold:>10/10 R |‘. P
IFGain:Low #Atten: 20 dB ET|P PANNN
Ref Offset 11.45 dB Mkr1 2.462 6 GHz| AutoTune
10 dBidiy Ref 21.45 dBm -0.183 dBm
og |
s 61 CenterFreq|
145 13.265000000 GHz
856
188 — StartFreq
B8 30.000000 MHz]
6 3
-48.6 £
. Stop Freq
: 26.500000000 GHz|
i N
Start 30 MHz Stop 26.50 GHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 2.531 s (40001 pts 2.440000000 GHz
[ v [ FUNCTION [ FUNCTIONWIDTH] puto Man
N 1 2.462 6 GHz -0.183 dBm
N f 2.400 000 GHz -58.974 dBm
N f 2.483 500 GHz -46.043 dBm Freq Offset
4 0 Hz|

m

STATUS
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OUT-OF-BAND SPURIOUS EMISSIONS-CONDUCTED MEASUREMENT

(802.11n HT20 MODE )

CH Low (30MHz~26.5GHz) (802.11n HT20 MODE )
B Keysight Spectrum Analyzer - Occupied BW [E=nr=n ===
x [ RF [s02 bC | [ | SENSE:INT| [ ALIGN AUTO  [05:14:58 PM May 20, 2022
[Center Freq 2.412000000 GHz | Center Freq: 2.412000000 GHz Radio Std: None Trace/Detector
—5 Trig: Free Run Avg|Hold:>1010
| #IFGain:Low #Atten: 20 dB Radio Device: BTS
Mkr1 2.41323 GHz|
Ref Offset 11.45 dB
fodmiav__ Ref 35.00 dBm -1.5225 dBm
og
250 ]
150 Clear Write
500 ’1
.5 00 A al g n foranrty el Lo R A A
o] Yoo H ] 277 Y v bl L) )
150 ™ Average]
250
-35.0 \;""ﬂf \\‘ﬂg
45,0 pragulimaltd Xy o Max Hold|
-55.0
Center 2.412 GHz Span 30 MHz
[fRes BW 100 kHz #/BW 300 kHz Sweep 2.933 ms| Min Hold|
Occupied Bandwidth Total Power 16.9 dBm
17.519 MHz Detector,
Peakk
Transmit Freq Error -43.904 kHz OBW Power 99.00 % Auto Man
x dB Bandwidth 15.22 MHz x dB -6.00 dB
MSG ISTATUS
M Keysight Spectrum Analyzer - Swept SA ==
X | RF [s0@ bc | | | SENSE:INT| [ ALIGN AUTO  [01:21:04 PM May 23, 2022
[Stop Freq 2.430000000 GHz | Avg Type: Log-Pwr TacE[12s45g|  Freduency
PNO: Fast 50 Trig: Free Run Avg|Hold:>1010 TYPE| MM WY
IFGain:Low #Atten: 20 dB DET|P PANNN
T Auto Tune
Ref Offset 1145 dB Mkr1 2.413 248 GHz|
19 geidiv _Ref 21.45 dBm -1.545 dBm
s 1 Center Freq
145 ‘ 2.370000000 GHz|
855 ML LLL
R
-18.8 f I
J ‘ StartFreq
26 Vi 2.310000000 GHz,
386
-48.8
. - StopFreq
) WWW 2.430000000 GHz
= \ \ \
Start 2.31000 GHz Stop 2.43000 GHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 13.33 ms (40001 ptsj| 2.440000000 GHz
[WkR[mODE[TRCTSCLl X [ Y [ FUNCTION [ FUNCTIONWIDTH] pute Man
N f 2.413 248 GHz -1.545 dBm
2| N f 2.400 000 GHz -37.895dBm
3[ N 1 2.483 500 GHz ---dBm FreqOffset
4 0Hz
6
7
1
1 o
MSG ISTATUS
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M Keysight Spectrum Analyzer - Swept SA ===
[ RF [s0@ bc [ | | SENSE:INT] | ALIGN AUTO  |01:20:24 PM May 23, 2022
[Start Freq 30.000000 MHz | Avg Type: Log-Pwr TRACE[1 2345 6 Frequency
PNO: Fast GO Trig: Free Run Avg|Hold:>10/10 i ‘
IFGain:Low #Atten: 20 dB DET|P PANNN
m Auto Tune
Ref Offset 11.45 dB Mkr1 2.407 0 GHz|
10dBidiv_Ref 21.45 dBm -2.595 dBm
ns ‘1 Center Freq
145 0 13.265000000 GHz
-8.55
me StartFreq
288 ] 30.000000 MHz
86
486 3
- StopFreq
) 26.500000000 GHz|
50 El | ‘

Start 30 MHz

STATUS

Stop 26.50 GHz CF Step
Res BW 100 kHz #VEBW 300 kHz Sweep 2.531 s (40001 pts)| 2440000000 GHz|
[wkRIwobelTRefscil x| ¥ [ _FUNCTION [ FUNCTIONWIDTH[ ___FUNCTIONVALUE I8 pute Man
N f 2.407 0 GHz -2.595dBm
2| N f 2.400 000 GHz -40.954 dBm
3[ N 1 2.483 500 GHz. -56.749 dBm Freq Offset
4 | OHz
1
1 o
B y
MSG ISTATUS
CH Mid (30MHz~26.5GHz) (802.11n HT20 MODE )
M Keysight Spectrum Analyzer - Occupied BW ==
X | RF [s0@ bc | | | SENSE:INT| [ ALIGN AUTO | 05:44:22 PM May 20, 2022
[Center Freq 2.437000000 GHz | Center Freq: 2.437000000 GHz Radio Std: None TracelDetector
75 Trig: Free Run Avg|Hold:>1010
| #IFGain:Low #Atten: 20 dB Radio Device: BTS
Mkr1 2.4382 GHZ
Ref Offset 11.45 dB
10dsiiv _ Ref 35.00 dBm -1.0114 dBm
og
250 .
150 Clear Write|
R
5 00 0 AL A R ppfannie) Ao In A
e Yo Ve e T P b
-15.0 Average]
250 ~ [~
E -f"lf W‘\«L\w
50ttt Bt il Max Hold|
-55.0
Center 2.437 GHz Span 30 MHz
[fRes BW 100 kHz #VBW 300 kHz Sweep 2.933 ms Min Hold|
Occupied Bandwidth Total Power 17.4 dBm
17.528 MHz Detector
PeakPk
Transmit Freq Error -65.124 kHz OBW Power 99.00 % Auto Man
x dB Bandwidth 15.22 MHz x dB -6.00 dB
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BE Keysight Spectrum Analyzer - Swept SA =R =R
| RF [s0@ bc [ | | SENSE:INT] | ALIGN AUTO  |[01:23:35 PM May 23, 2022
[Start Freq 30.000000 MHz | Avg Type: Log-Pwr TRACE[1 234 5 6 Frequency
PNO: Fast o 1rig: FreeRun Avg|Hold:>10/10 i
IFGainiLow © #Atten: 20 dB DET/P PANNN
m Auto Tune
Ref Offset 11.45 dB Mkr1 2.438 1 GHz|
{ogeidy _Ref 21.45 dBm -1.516 dBm
ns 1 Center Freq
145 13.265000000 GHz
-8.55
88 StartFreq
286 30.000000 MHz,
86
488 B
. StopFreq
) 26.500000000 GHz|
£ EI ‘
Start 30 MHz Stop 26.50 GHz CF Step
Res BW 100 kHz #VEBW 300 kHz Sweep 2.531 s (40001 pts)| 2.440000000 GHz
L x [ Y ] _FUNCTION [ FUNCTIONWIDTH] pute Man
f 24381 GHz -1.516 dBm
2| N f 2.400 000 GHz -567.601 dBm
3[ N 1 2.483 500 GHz. -56.326 dBm Freq Offset
4 | OHz
1
1 o
B y
MSG ISTATUS
CH High (30MHz~26.5GHz) (802.11n HT20 MODE )
BN Keysight Spectrum Analyzer - Occupied BW ==
X [ RF [s0a bC | [ | SENSE:INT| [ ALIGN AUTQ [ 07:35:26 PM May 20, 2022
[Center Freq 2.462000000 GHz | Center Freq: 2.462000000 GHz Radio Std: None Trace/Detector
T Trig: Free Run Avg|Hold:>1010
| #IFGain:Low #Atten: 20 dB Radio Device: BTS
Mkr1 2.46326 GHz
Ref Offset 11.45 dB
10 dBidi Ref 35.00 dBm 0.33270 dBm)|
og
250 .
150 Clear Write|
1
5.00 ‘,,4,_"“‘“‘_
5,00 A Al A il T O N G
] Tl M T T T T
150 Average|
250 s
350 M‘.‘MWJH "*k\“\,mww
450 Max Hold|
-55.0
Center 2.462 GHz Span 30 MHz
[fRes BW 100 kHz #/BW 300 kHz Sweep 2.933 ms| Min Hold|
Occupied Bandwidth Total Power 18.4 dBm
17.466 MHz Detector|
Peak®
Transmit Freq Error -6.473 kHz OBW Power 99.00 % Auto Man
x dB Bandwidth 15.21 MHz x dB -6.00 dB
MSG ISTATUS
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M Keysight Spectrum Analyzer - Swept SA ===
[ RF [s0@ bc [ | | SENSE:INT] | ALIGN AUTO  [01:29:16 PM May 23, 2022
[Start Freq 2.450000000 GHz | Avg Type: Log-Pwr TRACE[1 2345 6 Frequency
PNO: Fast o 1rig: FreeRun Avg|Hold:>10/10 i
IFGainiLow © #Atten: 20 dB oET/P PANNN
ot Ofrect 1145 dB MKr1 2.464 450 00 GHz|| ~ AuteTune
10dBidiv_Ref 21.45 dBm -0.060 dBm
|
ns 61 Center Freq
145 2.475000000 GHz|
e Il bl ]
S1B6 le' 1- =19 67 cifun)]
StartFreq

o I AN

86 -f \“

2.450000000 GHz|

]
488 2
586 T | StopFreq
) 2.500000000 GHz
685
Start 2.45000 GHz Stop 2.50000 GHz CF Step
Res BW 100 kHz #VEBW 300 kHz Sweep 5.333 ms (40001 ptsj| 2.440000000 GHz
|Auto Man
< [ Y ] _FUNCTION [ FUNCTIONWIDTH]
f 2.464 450 00 GHz -0.060 dBm
2| N f 2.400 000 0 GHz ---dBm
3[ N 1 2.483 500 GHz. 48.053 dBm Freq Offset
4 | 0Hz
1
1 o
4 W v
MSG ISTATUS
BN Keysight Spectrum Analyzer - Swept SA ==
X [ RF [s0a bC | [ | SENSE:INT| [ ALIGN AUTQ  [01:30:06 PM May 23,2022
[Start Freq 30.000000 MHz | Avg Type: Log-Pwr TRACE[1 2345 6 Frequency
PNO: Fast (0 1rig: FreeRun Avg|Hold:>1010 ™ ‘- i
IFGain:Low #Atten: 20 dB bET|P PANNN
Auto Tune
Ref Offset 11.45 dB Mkr1 2.460 6 GHz
10 dBidiy Ref 21.45 dBm -0.861 dBm
og
15 ‘1 CenterFreq
1.45 ‘ 13.265000000 GHz|
855
19 67 clfr
e . StartFreq
-28.8

30.000000 MHz

3
- z
=5 MWWM
-68.6

Start 30 MHz

Res BW 100 kHz #VBW 300 kHz

Stop 26.50 GHz
Sweep 2.531 s {40001 pts

WEMODETROISC] X | Y | FUNCTon
1 N f

2.460 6 GHz -0.861 dBm
2| N f 2.400 000 0 GHz -59.825 dBm
3| N f 2.483 500 GHz -50.581 dBm
1
1
« m v
MSG STATUS

StopFreq,
26.500000000 GHz|

CF Step
2.440000000 GHz
[Auto Man

Freq Offset|
0 Hz|
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OUT-OF-BAND SPURIOUS EMISSIONS-CONDUCTED MEASUREMENT

Model Name

JP20

Test By

Peter Chu

Temp & Humidity

28°C, 54%

Test Date

2022/05/20

( Bluetooth 4.0 (GFSK) MODE )

CH Low (30MHz~26.5GHz) (GFSK MODE )
n Keysight Spectrum Analyzer - Swept SA ==
[ RF [s0a bC | [ | SENSE:INT| [ ALIGN AUTQ  [02:20:15 PMMay 23, 2022
Eenter Freq 2.402000000 GHz Avg Type: Log-Pwr Tmsrz 3456 Frequency
PNO: Wide (50 1rig: Free Run Avg|Hold:>1010 ‘
IFGain:Low © #Atten: 20 dB oer|P PANKN
Auto Tune
Ref Offset 11.45 dB Mkr1 2.401 990 GHz|
19 dBidy_Ref 21.45 dBm -0.072 dBm
Center Freq
15 2.402000000 GHz
1
1.45
7/\}\4’\«( 00 dB StartFreq

85 19 2.399500000 GHz

<12

188 StopFreq,

2.404500000 GHz

286 — o

6 CF Step

2.440000000 GHz
|Auto Man

-48.6 W\IJ v

g padl S W\/\m " Freq Offset

0 Hz|
€86

Center 2402000 GHz Span 5.000 MHz|

PtRes BIW 100 kHz #/BW 300 kHz Sweep 1.000 ms (1001 pts)

MSG ISTATUS

BN Keysight Spectrum Analyzer - Swept SA ==

X [ RF [s0a bC | [ | SENSE:INT| [ ALIGN AUTQ | 06:35:53 PM May 23, 2022
[Start Freq 2.310000000 GHz | Avg Type: Log-Pwr Tmcsrz 3456 Frequency
PNO: Fast (o 1rig: FreeRun Avg|Hold:>1010 ‘
IFGainiLow  #Atten: 20 dB oET/P PANNN
Auto Tune
Ref Offset 11.45 dB Mkr1 2.401 992 4 GHz

1odBiav_Ref 21.45 dBm -0.312 dBm
e ‘1 — Center Freq
145 2.358500000 GHz

855 ﬁ

186 %\@ StartFreq

288 r 1 2.310000000 GHz

388

486 JZ L
. 3 StopFreq

i Wmm 2.407000000 GHz

I N ]

Start 2.31000 GHz Stop 2.40700 GHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 10.67 ms (40001 pts)}| 2440000000 GHz
-_— futo Man

2.401992 4 GHz -0.312 dBm
N 1 2.400 000 000 GHz -64.610 dBm
N 1 2.483 500 000 GHz - dBm Freq Offset
0 Hz|
MSG ISTATUS
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M Keysight Spectrum Analyzer - Swept SA ===
[ RF [s0@ bc [ | | SENSE:INT] | ALIGN AUTO | 06:34:12 PM May 23, 2022
[Start Freq 30.000000 MHz | Avg Type: Log-Pwr TRACE[1 2345 6 Frequency
PNO: Fast GO Trig: Free Run Avg|Hold:>10/10 i ‘
IFGain:Low #Atten: 20 dB DET|P PANNN
m Auto Tune
Ref Offset 11.45 dB Mkr1 2.401 7 GHz
10dBidiv_Ref 21.45 dBm -0.437 dBm
ns ‘1 Center Freq
145 ’J 13.265000000 GHz
-8.55
me - StartFreq
286 30.000000 MHz|
86
486 2
StopFreq

BB 6

26.500000000 GHz

Start 30 MHz Stop 26.50 GHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 2.531 s (40001 pts)| 2.440000000 GHz
T ] oo [ cones puto Man
N 1 2.4017 GHz -0.437 dBm
N f 2.400 000 000 GHz -56.799 dBm
N 1 2.483 500 000 GHz 58315 dBm Freq Offset
| 0Hz
4 . [3 )
MSG ISTATUS
CH Mid (30MHz~26.5GHz) (GFSK MODE )
BN Keysight Spectrum Analyzer - Swept SA ==
X [ RF [s0a bC | [ | SENSE:INT| [ ALIGN AUTQ  [02:22:01 PMMay 23, 2022 Frequency
Avg Type: Log-Pwr TRACE[1 23456
Eemer Freq 2.442000000 Gp% Trig: Free Run Avg|Hold:>1010 ™ ;T 4
IFGainzLow © #Atten: 20 dB pET|P PANNN
Ref Offct 1145 dB MKr1 2.441 995 GHZ] Auto Tune
19 dBidy_Ref 21.45 dBm 1.885 dBm
Center Freq
15 2.442000000 GHz
1
1.45 6
/ \k .00 dB StartFreq
a5 418 kHz 2.439500000 GHz
188 StopFreq,
2.444500000 GHz
286
386 / \ CF Step
/’ 2.440000000 GHz
|Auto Man
-48.6 W
556 V"M W% Freq Offset
- 0Hz
686
Center 2.442000 GHz Span 5.000 MHz|
PtRes BIW 100 kHz #/BW 300 kHz Sweep 1.000 ms (1001 pts)

MSG

STATUS
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BE Keysight Spectrum Analyzer - Swept SA =R =R
| RF [s0@ bc [ | | SENSE:INT] | ALIGN AUTO | 06:39:37 PM May 23, 2022
[Start Freq 30.000000 MHz | Avg Type: Log-Pwr TRACE[1 234 5 6 Frequency
PNO: Fast o 1rig: FreeRun Avg|Hold:>10/10 i
IFGainiLow © #Atten: 20 dB DET/P PANNN
m Auto Tune
Ref Offset 11.45 dB Mkr1 2.442 1 GHz|
{ogeidy _Ref 21.45 dBm 1.412 dBm
\
ns 1 Center Freq|
145 13.265000000 GHz
-8.55
-18.11 c4B=mI
88 StartFreq
88 30.000000 MHz
86
-488 7.1
. StopFreq
) 26.500000000 GHz|
7 1 [
Start 30 MHz Stop 26.50 GHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 2.531 s (40001 pts)| 2440000000 GHz|
S S S R SR N1 o N2 I puto Man
N f 24421 GHz 1.412 dBm
N f 2.400 000 000 GHz -568.454 dBm
N 1 2.483 500 000 GHz -58.917 dBm Freq Offset
| 0Hz
4 . [3 )
MSG ISTATUS
CH High (30MHz~26.5GHz) (GFSK MODE )
BN Keysight Spectrum Analyzer - Swept SA ==
X [ RF [s0a bC | [ | SENSE:INT| [ ALIGN AUTQ  [02:22:42 PMMay 23, 2022 Frequency
Avg Type: Log-Pwr TRACE[1 23456
Eemer Freq 2.480000000 Gp% Trig: Free Run Avg|Hold:>1010 ™ ;T 4
IFGainzLow © #Atten: 20 dB pET|P PANNN
Auto Tune
Ref Offset 11.45 dB Mkr1 2.479 995 GHz|
19 dBidy_Ref 21.45 dBm 3.572 dBm
Center Freq
15 6 1 2.480000000 GHz
1.45 kY
7/ é_’fsﬁkaHB StartFreq
s / \ z 2.477500000 GHz
188 StopFreq,
2.482500000 GHz
286
6 ,v/ \ CF Step
W \’L\ 2.440000000 GHz
|Auto Man
wf” S
., ] PMmany Freq Offset]
506
0 Hz|
686
Center 2480000 GHz Span 5.000 MHz|
PtRes BIW 100 kHz #/BW 300 kHz Sweep 1.000 ms (1001 pts)
MSG ISTATUS
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M Keysight Spectrum Analyzer - Swept SA ===
[ RF [s0@ bc [ | | SENSE:INT] | ALIGN AUTO | 06:46:33 PM May 23, 2022
[Start Freq 2.477000000 GHz | Avg Type: Log-Pwr TRACE[1 2345 6 Frequency
PNO: Fast O Trig: Free Run Avg|Hold:>10/10 i ‘
IFGain:Low #Atten: 20 dB DET|P PANNN
ot Ofrect 1145 dB Mkri 2.479 998 050 GHz|| ~ AutoTune
10dBidiv_Ref 21.45 dBm 3.531 dBm
ns 61 Center Freq
145 4 2.488500000 GHz,
8.5 / \
‘l/. \l -16.43 dBm|
me N L. StartFreq
286 / \ 2.477000000 GHz
-38.6
486 |2 / \ 3
i M Stop Freq|
) 2.500000000 GHz|
-68.6
Start 2.47700 GHz Stop 2.50000 GHz CF Step
Res BW 100 kHz #/BW 300 kHz Sweep 2.667 ms (40001 pts 2.440000000 GHz
L ] oo [ cones puto Man
N 1 2.479 998 050 GHz 3.531 dBm
N 1 2.400 000 000 GHz --dBm
N 1 2.483 500 000 GHz 58614 dBm Freq Offset
1 0Hz
4 m » =
MSG ISTATUS
BN Keysight Spectrum Analyzer - Swept SA [=lfa =]
X [ RF [s0a bC | [ | SENSE:INT| [ ALIGN AUTO | 06:52:30 PM May 23, 2022
[Start Freq 30.000000 MHz | Avg Type: Log-Pwr TRACE[1 2345 6 Frequency
PNO: Fast (0 1rig: Free Run Avg|Hold:>1010 ™ ‘. 1%
IFGainiLow  #Atten: 20 dB DET|P P ANNN
Auto Tune
Ref Offset 11.45 dB Mkr1 2.479 8 GHz|
10 dBidiy Ref 21.45 dBm 3.523 dBm)|
og T
18 *f Center Freq
145 13.265000000 GHz
855
=16.43 ¢iBim|
18é StartFreq
288 30.000000 MHz,
-38.6
486 §
SR - R o StopFreq
) o 26.500000000 GHz
-68.6
Start 30 MHz Stop 26.50 GHz CF Step
Res BW 100 kHz #/BW 300 kHz Sweep 2.531 s {40001 pts 2.440000000 GHz
GRcfscl X [ v | FUNCTION | FURCTioN WD futo Man
N 1 2.479 8 GHz 3.523 dBm
N 1 2.400 000 000 GHz 58110 dBm
N 1 2.483 500 000 GHz -56.635 dBm Freq Offset
1 0 Hz|
MSG ISTATUS
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Report No.:

OUT-OF-BAND SPURIOUS EMISSIONS-CONDUCTED MEASUREMENT

Model Name

JP20

Test By Peter Chu

Temp & Humidity

28°C, 54%

Test Date 2022/05/20

( Bluetooth 5.0 (GFSK) MODE )

CH Low (30MHz~26.5GHz) (GFSK MODE )
n Keysight Spectrum Analyzer - Swept SA ==
RF [s0a bC | SENSE:INT] ALIGN AUTQ  [02:19:20 PMMay 23,2022
Eenter Freq 2.402000000 GHz Avg Type: Log-Pwr Tmsrz 3456 Frequency
PNO: Wide (50 1rig: Free Run Avg|Hold:>1010 ‘
IFGain:Low © #Atten: 20 dB oer|P PANKN
Auto Tune
Ref Offset 11.45 dB Mkr1 2.402 01 GHz
19 dBidy_Ref 21.45 dBm -0.359 dBm
Center Freq
15 2.402000000 GHz
1
1.45 ‘
r/\,\_\/\.u/\ -6)00 dB StartFreq
85 -;; ‘\_177 MiHz 2.397000000 GHz|
188 StopFreq,
2.407000000 GHz
286
5 " / \/‘H CF Step
v 2.440000000 GHz
/ \ |Auto Man
-48.6 \\MW
. (,/ Freq Offset|
06 e AN R LT 0 Hz
€86
Center 2402000 GHz Span 10.00 MHz|
PtRes BIW 100 kHz #/BW 300 kHz Sweep 1.000 ms (1001 pts)
MSG ISTATUS
BN Keysight Spectrum Analyzer - Swept SA ==
X [ RF [s0a bC | [ | SENSE:INT] [ ALIGN AUTQ  [07:09:16 PMMay 23,2022
[Start Freq 2.310000000 GHz | Avg Type: Log-Pwr Tmsrz 3456 Frequency
PNO: Fast (o 1rig: FreeRun Avg|Hold:>1010 ‘
IFGainiLow  #Atten: 20 dB DET|P P ANNN
ot OToet 1145 0B Wkr 2.402 008 4 GHz Auto Tune
1odBiav_Ref 21.45 dBm -0.553 dBm
na ‘ Center Freq
145 2.358500000 GHz
855 th
186 \Eﬁ% StartFreq
288 1 2.310000000 GHz
388 l,
-4B.6
i StopFreq,
A ROTENCTL LS AT “Wmm 2.407000000 GHz
I I
Start 2.31000 GHz Stop 2.40700 GHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 10.67 ms (40001 pts)¥| 2.440000000 GHz
-—— futo Man
2.402 009 4 GHz -0.553 dBm
N 1 2.400 000 000 GHz -31.640 dBm
N 1 2.483 500 000 GHz - dBm Freq Offset
0 Hz|
MSG ISTATUS
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M Keysight Spectrum Analyzer - Swept SA ===
[ RF [s0@ bc [ | | SENSE:INT] | ALIGN AUTO  [07:10:59 PM May 23, 2022
[Start Freq 30.000000 MHz | Avg Type: Log-Pwr TRACE[1 2345 6 Frequency
PNO: Fast GO Trig: Free Run Avg|Hold:>10/10 i ‘
IFGain:Low #Atten: 20 dB DET|P PANNN
m Auto Tune
Ref Offset 11.45 dB Mkr1 2.401 7 GHz
10dBidiv_Ref 21.45 dBm -1.165 dBm
ns ‘1 Center Freq
145 ‘ 13.265000000 GHz
-8.55
me StartFreq
286 30.000000 MHz|
86
-488 3
- StopFreq
) 26.500000000 GHz|
7 | [

Start 30 MHz Stop 26.50 GHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 2.531 s (40001 pts)| 2440000000 GHz|
L oo [fcones puto Man
N f 24017 GHz -1.165 dBm
N f 2.400 000 000 GHz -34.972 dBm
N 1 2.483 500 000 GHz 58.415 dBm Freq Offset
| 0Hz
4 . [3 )
MSG ISTATUS
CH Mid (30MHz~26.5GHz) (GFSK MODE )
BN Keysight Spectrum Analyzer - Swept SA ==
X [ RF [s0a bC | [ | SENSE:INT| [ ALIGN AUTO  [02:18:02 PMMay 23,2022 Frequency
Avg Type: Log-Pwr TRACE[1 23456
Eemer Freq 2.442000000 Gp% Trig: Free Run Avg|Hold:>1010 ™ ;T 4
IFGainzLow © #Atten: 20 dB pET|P PANNN
Auto Tune
Ref Offset 11.45 dB Mkr1 2.442 01 GHZ
19 dBidy_Ref 21.45 dBm 1.648 dBm
Center Freq
15 2.442000000 GHz
1
1.45
‘-j 00 dB StartFreq
s 1.16 MHz 2.437000000 GHz
Ry
188 StopFreq,
2.447000000 GHz
286
06 L\/ \f\/ CF Step
2.440000000 GHz
|Auto Man
-48.6 VVVJ, L'\,\,W
le/ \\,,ﬁ Freq Offset|
588 hA T WA e Y‘f\-’n e Nkt 0 Hz
686
Center 2.442000 GHz Span 10.00 MHz|
PtRes BIW 100 kHz #/BW 300 kHz Sweep 1.000 ms (1001 pts)

MSG

STATUS
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BE Keysight Spectrum Analyzer - Swept SA =R =R
| RF [s0@ bc [ | | SENSE:INT] | ALIGN AUTO  [07:17:31 PM May 23, 2022
[Start Freq 30.000000 MHz | Avg Type: Log-Pwr TRACE[1 234 5 6 Frequency
PNO: Fast G Trig: Free Run Avg|Hold:>10/10 i ‘
IFGain:Low #Atten: 20 dB DET|P PANNN
m Auto Tune
Ref Offset 11.45 dB Mkr1 2.442 1 GHz|
{ogeidy _Ref 21.45 dBm -1.647 dBm
ns 1 Center Freq
145 13.265000000 GHz
-8.55
- -185. Sﬁdﬂﬂ.
188 StartFreq
88 30.000000 MHz
86
-488 3
. StopFreq
) 26.500000000 GHz|
7 I A I A
Start 30 MHz Stop 26.50 GHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 2.531 s (40001 pts)| 2440000000 GHz|
T ] oo [cones puto Man
N f 24421 GHz -1.647 dBm
N f 2.400 000 000 GHz -57.656 dBm
N 1 2.483 500 000 GHz -58.455 dBm Freq Offset
| 0Hz
4 . [3 )
MSG ISTATUS
CH High (30MHz~26.5GHz) (GFSK MODE )
BN Keysight Spectrum Analyzer - Swept SA ==
X [ RF [s0a bC | [ | SENSE:INT| [ ALIGN AUTQ  [02:17:03 PMMay 23, 2022 Frequency
Avg Type: Log-Pwr TRACE[1 23456
[Center Freq 2.480000000 GP% Trig: Free Run AvglHold:>10/10 ™ ‘r 4
IFGain:Low © #Atten: 20 dB pET|P PANNN
Auto Tune
Ref Offset 11.45 dB Mkr1 2.480 01 GHZ
19 dBidy_Ref 21.45 dBm 3.306 dBm
Center Freq
15 ] 2.480000000 GHz
4 Q -5[00 dB
?/\/w \A\F StartFreq
s 1116 MHz 2.475000000 GHz
188 StopFreq,
2.485000000 GHz
286
6 CF Step
2.440000000 GHz
|Auto Man
-48.6
MW W\ww
o P PP Freq Offset|
0 Hz|
686
Center 2480000 GHz Span 10.00 MHz|
PtRes BIW 100 kHz #/BW 300 kHz Sweep 1.000 ms (1001 pts)
MSG ISTATUS
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M Keysight Spectrum Analyzer - Swept SA ===
[ RF [s0@ bc [ | | SENSE:INT] | ALIGN AUTO  [07:20:57 PM May 23, 2022 E
[Start Freq 2.477000000 GHz | Avg Type: Log-Pwr TRACE[1 2345 6 requency
PNO: Fast O Trig: Free Run Avg|Hold:>10/10 i ‘
IFGain:Low #Atten: 20 dB DET|P PANNN
ot Ofrect 1145 dB Mkr1 2.480 016 450 GHz|| ~ AutoTune
10dBidiv_Ref 21.45 dBm 3.267 dBm
15 '1 CenterFreq
145 A 2.488500000 GHz|
i
-8.55 v\
/’ w\ 16 6 dEm|
me / \ StartFreq
286 2.477000000 GHz
el il
i -
586 w\‘“Q' e e P e AR T oS StopFreq
O e i Tt 2.500000000 GHz|
B85
Start 2.47700 GHz Stop 2.50000 GHz CF Step
Res BW 100 kHz #/BW 300 kHz Sweep 2.667 ms (40001 pts 2.440000000 GHz
T ] oo [Pcones puto Man
N f 2.480 016 450 GHz 3.267 dBm
N f 2.400 000 000 GHz ---dBm
N 1 2.483 500 000 GHz 57.282 dBm Freq Offset
1 0Hz
4 m » =
MSG ISTATUS
BN Keysight Spectrum Analyzer - Swept SA [=lfa =]
X [ RF [s0a bC | [ | SENSE:INT| [ ALIGN AUTQ  [07:20:06 PM May 23,2022
[Start Freq 30.000000 MHz | Avg Type: Log-Pwr TRACE[1 2345 6 Frequency
PNO: Fast (0 1rig: Free Run Avg|Hold:>1010 ™ ‘. 1%
IFGainiLow  #Atten: 20 dB DET|P P ANNN
Ref Offset 11.45 dB Mkr1 2.479 8 GHz| AutoTune
10 dBidiy Ref 21.45 dBm 3.267 dBm)|
og T
e *w Center Freq
145 13.265000000 GHz
855
-16.69 dBm|
18é StartFreq
288 30.000000 MHz,
388
48,6 f
g StopFreq,
'SBE?J Bk - wr 'T - 26.500000000 GHz
5 al | |
Start 30 MHz Stop 26.50 GHz CF Step
Res BW 100 kHz #/BW 300 kHz Sweep 2.531 s {40001 pts 2.440000000 GHz
Grasc] X [ v ] FUNCTon ] FUNCTioNwDH] Auto Man
N 1 2.479 8 GHz 3.267 dBm
N f 2.400 000 000 GHz -67.716 dBm
N 1 2.483 500 000 GHz -56.608 dBm Freq Offset
1 0 Hz|
MSG ISTATUS
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8.6.1 TRANSMITTER RADIATED SUPURIOUS EMSSIONS

LIMITS

Page: 94 / 146
Rev.: 00

§ 15.205 (a) Except as shown in paragraph (d) of this section, only spurious emissions
are permitted in any of the frequency bands listed below:

13.36 - 13.41

MHz MHz MHz GHz
0.090 - 0.110 16.42 - 16.423 399.9 - 410 45-515
10.495-0.505 | 16.69475 - 16.69525 608 - 614 5.35 - 5.46
21735-2.1905 | 16.80425 - 16.80475 960 - 1240 7.25-7.75
4125 -4.128 25.5 - 25.67 1300 - 1427 8.025 - 8.5
417725 - 417775 37.5 - 38.25 1435 - 1626.5 9.0-9.2
4.20725 - 4.20775 73-74.6 1645.5 - 1646.5 9.3-95
6.215 - 6.218 74.8-752 1660 -1710 10.6 -12.7
6.26775 - 6.26825 108 -121.94 1718.8 - 1722.2 13.25 -13.4
6.31175 - 6.31225 123 - 138 2200 - 2300 14.47 — 145
8.291 - 8.294 149.9 - 150.05 2310 - 2390 15.35 -16.2
8.362 - 8.366 115;56?522457255' 24835 - 2500 17.7-214
8.37625 - 8.38675 156.7 - 156.9 2655 - 2900 22.01 - 23.12
8.41425 - 8.41475 | 162.0125- 167.17 3260 - 3267 23.6-24.0
12.29 - 12.293 167.72-173.2 3332 - 3339 31.2-31.8
12.51975 - 12.52025 240 - 285 3345.8 - 3338 36.43 - 36.5
12.57675 - 12.57725 322 -335.4 3600 - 4400 @)

1 Until February 1, 1999, this restricted band shall be 0.490-0.510 MHz.

2 Above 38.6

§ 15.205 (b) Except as provided in paragraphs (d) and (e), the field strength of
emissions appearing within these frequency bands shall not exceed the limits shown is
Section 15.209. At frequencies equal to or less than 1000 MHz, compliance with the
limits in Section 15.209 shall be demonstrated using measurement instrumentation
employing a CISPR quasi-peak detector. Above 1000 MHz, compliance with the
emission limits in Section 15.209 shall be demonstrated based on the average value of

the measured emissions.

measurements.

The provisions in Section

15.35 apply to these
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§ 15.209 (a) Except as provided elsewhere in this Subpart, the emissions from an
intentional radiator shall not exceed the field strength levels specified in the following

table :
Frequency Field Strength Measurement Distance
(MHz) (microvolts/meter) (meters)
30 - 88 100 ** 3
88 - 216 150 ** 3
216 - 960 200 ** 3
Above 960 500 3

** Except as provided in paragraph (g), fundamental emissions from intentional
radiators operating under this Section shall not be located in the frequency bands 54-72
MHz, 76-88 MHz, 174-216 MHz or 470-806 MHz, However, operation within these
frequency bands is permitted under other sections of this Part, e-g, Sections 15.231 and

15.241.

§ 15.209 (b) In the emission table above, the tighter limit applies at the band edges.
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The following test equipments are utilized in making the measurements contained in

this report.

Na!ne of Manufacturer Model Serial Number Calibration | Calibration
Equipment Date Due
Active Loop ETS-LINDREN 6502 8905-2356 09/06/2021 | 09/05/2023

Antenna

Attenuator MCL BW-S15W5 0535 01/28/2022 | 01/27/2023
Eﬁ‘tg‘: Reject | \iicRO-TRONICS HPM13525 006 01/28/2022 | 01/27/2023
Ei"i‘tg‘: Reject | \ICRO-TRONICS HP50107-01 001 01/28/2022 | 01/27/2023
Bilog Antenna | 5 N0 SCIENCES A070506-1 &

With 6dB 2 EMCI JB1 & N-6-06 AT-NOGEH 10/07/2021 | 10/06/2022
Attenator

Cable Suhner SUCOFLEX104PEA | 20520/4PEA&O6 | 01/28/2022 | 01/27/2023
Double Ridged

Guide Horn ETS-LINDGREN 3116 00078900 03/18/2022 | 03/17/2023
Antenna

EMI Test R&S ESCI 7 100856 07/01/2021 | 06/30/2022
Receiver

EXA Spectrum KEYSIGHT N9O10A MY54430216 | 07/22/2021 | 07/21/2022
Analyzer

Horn Antenna Com-Power AH-118 071032 05/04/2021 05/03/2022
Notch Filter MICRO-TRONICS BRM50702-01 018 01/28/2022 | 01/27/2023
Pre-Amplifier EMCI EMC012645 980098 01/28/2022 | 01/27/2023
Pre-Amplifier HP 8447F 2443A01683 | 01/18/2022 | 01/17/2023
Pre-Amplifier Com-Power PAM-840A 461378 07/05/2021 | 07/04/2022
I;’SIZ N coaxial Suhner CHA9513 6 01/18/2022 | 01/17/2023

Software

Excel(ccs-06-2020 v1.1) » e3(v6.101222)
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The diagram below shows the test setup that is utilized to make the measurements for

emission from 30 to 1GHz.

3mor 10m

[

EUT &

PERIPHERALS

|

PERIPHERALS

Antenna Elevation Variable

The diagram below shows the test setup that is utilized to make the measurements for

emission above 1GHz.

3m

|

EUT &

PERIPHERALS

|

PERIPHERALS

Antenna Elevation Variable
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TEST PROCEDURE

a. The EUT was placed on the top of a rotating table 0.8/1.5 meters above the
ground at a 10 meter open area test site. The table was rotated 360 degrees to
determine the position of the highest radiation.

b. White measuring the radiated emission below 1GHz, the EUT was set 3/10
meters away from the interference-receiving antenna, which was mounted on the
top of a variable-height antenna tower. White measuring the radiated emission
above 1GHz, the EUT was set 3 meters away from the interference-receiving
antenna

c. The antenna is a broadband antenna, and its height is varied from one meter to
four meters above the ground to determine the maximum value of the field
strength. Both horizontal and vertical polarization of the antenna are set to make
the measurement.

d. For each suspected emission, the EUT was arranged to its worst case and then
the antenna was tuned to heights from 1 meter to 4 meters and the table was
turned from O degrees to 360 degrees to find the maximum reading.

e. The test-receiver system was set to Peak Detect Function and Specified
Bandwidth with Maximum Hold Mode.

f. If the emission level of the EUT in peak mode was 10 dB lower than the limit
specified, then testing could be stopped and the peak values of the EUT would be
reported. Otherwise the emissions that did not have 10 dB margin would be
re-tested one by one using peak, quasi-peak or average method as specified and
then reported in a data sheet.

g. The tests were performed in accordance with 558074 D01 DTS Meas Guidance
v03r03.

NOTE :
1. The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 120
KHz for Peak detection (PK) and Quasi-peak detection (QP) at frequency below 1GHz.

2. The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 1
MHz for Peak detection and frequency above 1GHz.

3. The resolution bandwidth of test receiver/spectrum analyzer is 1 MHz and the video
bandwidth is 10 Hz for Average detection (AV) at frequency above 1GHz.

4. No emission is found between lowest internal used/generated frequency to 30MHz
(9kHz~30MHz)

TEST RESULTS
No non-compliance noted.
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8.6.2 WORST-CASE RADIATED EMISSION BELOW 1 GHz
Product Name Audio Device Test Date 2022/04/20
Model JP20 Test By Ted Huang
Test Mode TX TEMP& Humidity 26.2°C/55%
Horizontal
(The chart below shows the highest readings taken from the final data.)
80 Level {dBuVim}) Date: 2022-04-20
70
60
—
50 e
7
40
1 3 4|3 B
30
2
20
10
US{] 100. 200. 300. 400. 500. 600. T00. 200. 900. 1000
Frequency {(MHz)
Freq Reading C.F Result Limit Margin Detector
PK
MH=z dBuV dB dBuV/m  dBuV/m dB
45.74 17.75 15.48 33.15 48 .08 -6.85 QP
87.13 8.87 14.93 23.80 48.80 -16.28 QP
113.46 14.31 28.81 35.12 43.58 -8.38 QP
182.28 12.%@ 19.37 32.27 43.58 -11.23 QP
222.86 14.63 19.33 33.96 46.80 -12.84 QP
319.1e 9.75 23.886 32.81 46.0808 -13.19 QP
676.18 7.72 31.70 35.42 456.00 -6.58 QP
Remark:

1. No emission found between lowest internal used/generated frequency to 30MHz (9kHz~30MHz).

2 Radiated emissions measured in frequency range from 30 MHz to 1000MHz were made with an instrument using
peak/quasi-peak detector mode.

3. Quasi-peak test would be performed if the peak result were greater than the quasi-peak limit or as required by the
applicant.

4 M%%surements above show only up to 6 maximum emissions noted, or would be lesser, with “ N/A ” remark, if no
specific emissions from the EUT are recorded (ie: margin>20dB from the applicable limit) and considered that's
already beyond the background noise floor.

5. Emission at 3m Level=Meter Reading +Antenna Factor +Cable Loss
Margin= Emission at 3m Level -Limits

6. That the limit for signals below 1GHz is a QP limit and peak readings are below the QP limit.

7. The fundamental signal is not shown in the test data because measurements at fundamental frequency are shown

separately and were ignored during the 30 — 1000 MHz scan.
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Product Name Audio Device Test Date 2022/04/20
Model JP20 Test By Ted Huang
Test Mode TX TEMP& Humidity 26.2°C/55%
Vertical
(The chart below shows the highest readings taken from the final data.)
20 Level {dBuV/im) Date: 2022-04-20
70
60
—
50 pel
40 B
T 2 3| 4
30 5
20
10
03{] 100. 200. 300. 400. 500. 600. T00. 200. 900. 1000
Frequency (MHz)
Freq Reading C.F Result Limit Margin Detector
PK
MHz dBuV dB dBuV/m dBuV/m dB
49.79 15.31 15.35 38.70 49.80 -5.308 Peak
148.20 5.33 208.28 29.61 42.56  -13.89 Peak
184.42 12.51 15.43 31.594 43.58 -11.56 Peak
245,00 9.51 28.30 29.81 46.80 -16.15 Peak
354.09 3.48 24.86 27.46 46.80 -18.54 Peak
EEE6.088 4.1e 31.57 35.73 4g.88 -18.27 Peak
Remark:

1. No emission found between lowest internal used/generated frequency to 30MHz (9kHz~30MHz).

2 Radiated emissions measured in frequency range from 30 MHz to 1000MHz were made with an instrument using
peak/quasi-peak detector mode.

3. Quasi-peak test would be performed if the peak result were greater than the quasi-peak limit or as required by the
applicant.

4 Measurements above show only up to 6 maximum emissions noted, or would be lesser, with “ N/A ” remark, if no
specific emissions from the EUT are recorded (ie: margin>20dB from the applicable limit) and considered that's
already beyond the background noise floor.

5. Emission at 3m Level=Meter Reading +Antenna Factor +Cable Loss
Margin= Emission at 3m Level -Limits

6. That the limit for signals below 1GHz is a QP limit and peak readings are below the QP limit.

7. The fundamental signal is not shown in the test data because measurements at fundamental frequency are shown

separately and were ignored during the 30 — 1000 MHz scan.
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8.6.3 TRANSMITTER RADIATED EMISSION ABOVE 1 GHz
Product Name Audio Device Test Date 2022/04/26
Model JP20 Test By Peter Chu
Test Mode IEEE 802.11b TX (CH Low) TEMP& Humidity 27.47C, 55%

TX/IEEE 802.11b mode / CH Low

Measurement Distance at 3m

Horizontal polarity

Freq. [Reading| AF |Cable Loss|Pre-amp|Filter| Level Limit Margin | Mark
(MHz) | (dBuV) |(dB/m) (dB) (dB) | (dB) ((dBuV/m)|(dBpV/m)| (dB) |(P/Q/A)
*11354.66| 59.56 | 25.99 2.69 4468 | 0.68 | 44.23 74.00 -29.77 P
*11354.66| 50.31 | 25.99 2.69 4468 | 0.68 34.98 54.00 -19.02
*4824.32| 57.93 | 33.14 4.40 4250 | 0.57 | 53.53 74.00 -20.47 P
*4824.32| 48.26 | 33.14 4.40 4250 | 0.57 | 43.86 54.00 -10.14 A
7238.32| 57.21 | 38.81 5.48 4232 | 042 | 59.60 74.00 -14.40 P
7238.32| 45.45 | 38.81 5.48 4232 | 042 | 47.84 54.00 -6.16 A
NA | o | e | e | e e | e | e | e P
V77N (RS U | N SUUUURS (OUUUURS [ (U [ — A
TX/IEEE 802.11b mode / CH Low | Measurement Distance at 3m Vertical polarity
Freq. |[Reading| AF |Cable Loss|Pre-amp|Filter| Level Limit Margin | Mark
(MHz) | (dBuV) |(dB/m) (dB) (dB) | (dB) [(dBuV/m){(dBuV/m)| (dB) |(P/Q/A)
*11399.57| 59.28 | 26.18 272 4467 | 0.68 | 44.18 74.00 -29.82 P
*(1399.57| 49.25 | 26.18 2.72 4467 | 0.68 34.15 54.00 -19.85
*14823.52| 58.58 | 33.14 4.39 4250 | 0.57 54.18 74.00 -19.82 P
*14823.52| 47.34 | 33.14 4.39 4250 | 0.57 42.94 54.00 -11.06 A
7235.08| 56.56 | 38.79 5.48 42.32 | 0.42 58.93 74.00 -15.07 P
7235.08| 46.93 | 38.79 5.48 42.32 | 0.42 49.30 54.00 -4.70 A
N/A | = | o | e | e e | e | e | e P
N/A | = | e | e e e | e | e | e A

REMARK:

1. AF: Antenna Factor, Cable: Cable Loss, Pre-Amp: Preamplifier gain, Filter: 2.4GHz~2.5GHz Filter Insertion Loss
2. Spectrum analyzer setting P(Peak): RBW=1MHz, VBW=1MHz, A(Average): RBW=1MHz, VBW=10Hz
3. The result basic equation calculation is as follow:

Level = Reading + AF + Cable — Preamp + Filter , Margin = Level-Limit
4.  The other emission levels were 10dB below the limit
5. The test limit distance is 3M limit.
6  *=Restricted bands of operation
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Product Name Audio Device Test Date 2022/04/26
Model JP20 Test By Peter Chu
Test Mode IEEE 802.11b TX (CH Middle) TEMP& Humidity 27.4°C, 55%
TX /IEEE 802.11b mode / CH Middle| Measurement Distance at 3m Horizontal polarity
Freq. [Reading| AF |Cable Loss|Pre-amp|Filter| Level Limit Margin | Mark
(MHz) | (dBpV) [(dB/m) (dB) (dB) | (dB) ((dBuV/m)|(dBuV/m)| (dB) |(P/Q/A)
*1 1354.02 | 58.93 25.99 2.69 44.68 0.68 43.60 74.00 -30.40 P
*11354.02 | 49.45 | 25.99 2.69 4468 | 0.68 34.12 54.00 -19.88 A
*| 4875.44 | 57.75 33.30 4.42 42.50 0.57 53.54 74.00 -20.46 P
*1 4875.44 | 47.28 33.30 4.42 42.50 0.57 43.07 54.00 -10.93 A
* 731412 | 57.63 39.09 5.52 42.22 0.43 60.45 74.00 -13.55 P
* 731412 | 47.48 39.09 5.52 42.22 0.43 50.30 54.00 -3.70 A
NA | - | = | | e | e | e | e | s P
N/A | | e | e | e | e [ e | e | e A
I
TX/IEEE 802.11b mode / CH Middle | Measurement Distance at 3m  Vertical polarity
Freq. |Reading| AF |Cable Loss|Pre-amp|Filter| Level Limit Margin | Mark
(MHz) | (dBuV) |(dB/m) (dB) (dB) | (dB) |(dBpV/m)|(dBuV/m)| (dB) |(P/Q/A)
*11399.28 | 59.28 | 26.18 2.72 4467 | 0.68 | 44.18 74.00 -29.82 P
*11399.28 | 48.43 | 26.18 2.72 4467 | 0.68 | 33.33 54.00 -20.67 A
*| 4876.46 | 56.63 33.30 4.42 4250 | 0.57 52.43 74.00 -21.57 P
*| 4876.46 | 47.44 33.30 4.42 4250 | 0.57 43.24 54.00 -10.76 A
*1 7310.56 | 56.93 39.08 5.52 4222 | 042 59.73 74.00 -14.27 P
*[ 7310.56 | 47.53 39.08 5.52 4222 | 042 50.33 54.00 -3.67 A
NA | | | - P
NA | | | - A
REMARK:
1. AF: Antenna Factor, Cable: Cable Loss, Pre-Amp: Preamplifier gain, Filter: 2.4GHz~2.5GHz Filter Insertion Loss
2. Spectrum analyzer setting P(Peak): RBW=1MHz, VBW=1MHz, A(Average): RBW=1MHz, VBW=10Hz
3. The result basic equation calculation is as follow:

Level = Reading + AF + Cable — Preamp + Filter , Margin = Level-Limit

CYTEN

The other emission levels were 10dB below the limit
The test limit distance is 3M limit.
*=Restricted bands of operation
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Product Name Audio Device Test Date 2022/04/26
Model JP20 Test By Peter Chu
Test Mode IEEE 802.11b TX (CH High) TEMP& Humidity 27.4°C, 55%
TX/IEEE 802.11b mode / CH High | Measurement Distance at 3m Horizontal polarity
Freq. |[Reading| AF |Cable Loss|Pre-amp|Filter| Level Limit Margin | Mark
(MHz) | (dBpV) |(dB/m) (dB) (dB) | (dB) {(dBpV/m)|(dBuV/m)| (dB) |(P/Q/A)
*11354.28| 58.79 | 25.99 2.69 4468 | 0.68 43.46 74.00 -30.54 P
*11354.28| 51.64 | 25.99 2.69 4468 | 0.68 36.31 54.00 -17.69
*14924.52| 57.45 | 33.46 4.45 4250 | 0.56 53.43 74.00 -20.57 P
*14924.52| 47.58 | 33.46 4.45 4250 | 0.56 43.56 54.00 -10.44 A
*17390.29| 57.83 | 39.38 5.56 4212 | 043 61.09 74.00 -12.91 P
*(7390.29| 48.37 | 39.38 5.56 4212 | 043 51.63 54.00 -2.37 A
NA | - | | | | | e e e P
N/A | = | e | e | e e | e e | e A
TX/IEEE 802.11b mode / CH High | Measurement Distance at 3m Vertical polarity
Freq. |Reading| AF |Cable Loss|Pre-amp|Filter| Level Limit Margin | Mark
(MHz) | (dBuV) |(dB/m) (dB) (dB) |(dB) |(dBuV/m)|{(dBpV/m)| (dB) |(P/Q/A)
*11398.96 | 58.74 | 26.18 2.72 4467 |0.68| 43.64 74.00 -30.36 P
*11398.96 | 48.66 | 26.18 2.72 4467 | 0.68 33.56 54.00 -20.44
*14923.71| 56.56 | 33.46 4.45 4250 | 0.56 52.53 74.00 -21.47 P
*14923.71| 46.92 | 33.46 4.45 4250 | 0.56 42.89 54.00 -11.11 A
*7384.46 | 57.59 | 39.36 5.56 4212 | 043 60.82 74.00 -13.18 P
*7384.46 | 47.48 | 39.36 5.56 42.12 | 043 50.71 54.00 -3.29 A
N/A | | = | e e e | e | e | e P
N/A | | = | e e e | e | e | e A

REMARK:
1. AF: Antenna Factor, Cable: Cable Loss, Pre-Amp: Preamplifier gain, Filter: 2.4GHz~2.5GHz Filter Insertion Loss
2. Spectrum analyzer setting P(Peak): RBW=1MHz, VBW=1MHz, A(Average): RBW=1MHz, VBW=10Hz
3. The result basic equation calculation is as follow:
Level = Reading + AF + Cable — Preamp + Filter , Margin = Level-Limit
4.  The other emission levels were 10dB below the limit
5. The test limit distance is 3M limit.
6  *=Restricted bands of operation
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Report No.: TMTN2204000514NR Rev.: 00
Product Name Audio Device Test Date 2022/04/26
Model JP20 Test By Peter Chu
Test Mode IEEE 802.11g TX (CH Low) TEMP& Humidity 27.4°C, 55%
TX/IEEE 802.11g mode / CH Low | Measurement Distance at 3m Horizontal polarity
Freq. [Reading| AF |[Cable Loss|Pre-amp|Filter| Level Limit Margin | Mark
(MHz) | (dBpV) |(dB/m) (dB) (dB) | (dB) |(dBpV/m){(dBuV/m)| (dB) (P/Q/A)
*11354.28| 59.75 | 25.99 2.69 4468 | 0.68 44.42 74.00 -29.58 P
*(1354.28| 50.01 | 25.99 2.69 4468 | 0.68 | 34.68 54.00 -19.32
*14824.45( 59.63 | 33.14 4.40 4250 | 0.57 55.23 74.00 -18.77 P
*14824.45( 52.45 | 33.14 4.40 4250 | 0.57 48.05 54.00 -5.95 A
7237.83| 57.35 | 38.80 5.48 42.32 | 042 59.74 74.00 -14.26 P
7237.83| 45.41 38.80 5.48 4232 | 042 47.80 54.00 -6.20 A
NA | - | | | e | e | e | s P
N/A | | | e | e [ | e | e | e A
TX/IEEE 802.11g mode / CH Low | Measurement Distance at 3m Vertical polarity
Freq. [Reading| AF |Cable Loss|Pre-amp|Filter| Level Limit Margin | Mark
(MHz) | (dBpV) |(dB/m) (dB) (dB) |[(dB) |(dBpV/m)|(dBuV/im)| (dB) [((P/Q/A)
*[1399.09| 59.41 | 26.18 2.72 4467 |0.68 | 44.31 74.00 -29.69 P
*[1399.09| 49.59 | 26.18 2.72 4467 |0.68 | 34.49 54.00 -19.51
*14824.43| 57.39 | 33.14 4.40 4250 | 0.57 52.99 74.00 -21.01 P
*14824.43| 47.05 | 33.14 4.40 4250 | 0.57 42.65 54.00 -11.35 A
7238.56] 55.43 | 38.81 5.48 42.32 | 042 57.82 74.00 -16.18 P
7238.56| 46.58 | 38.81 5.48 42.32 | 042 48.97 54.00 -5.03 A
N/A | - | | e | e e [ e e | s P
N/A | = | = | e | e [ [ e e | s A
REMARK:
1. AF: Antenna Factor, Cable: Cable Loss, Pre-Amp: Preamplifier gain, Filter: 2.4GHz~2.5GHz Filter Insertion Loss
2. Spectrum analyzer setting P(Peak): RBW=1MHz, VBW=1MHz, A(Average): RBW=1MHz, VBW=10Hz
3. The result basic equation calculation is as follow:

Level = Reading + AF + Cable — Preamp + Filter , Margin = Level-Limit

4.
5.
6

The other emission levels were 10dB below the limit
The test limit distance is 3M limit.
*=Restricted bands of operation
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Level = Reading + AF + Cable — Preamp + Filter , Margin = Level-Limit
The other emission levels were 10dB below the limit
The test limit distance is 3M limit.
*=Restricted bands of operation
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Report No.: TMTN2204000514NR Rev.: 00
Product Name Audio Device Test Date 2022/04/26
Model JP20 Test By Peter Chu
Test Mode IEEE 802.11g TX (CH Middle) TEMP& Humidity 27.4°C, 55%
TX/IEEE 802.11g mode / CH Middle| Measurement Distance at 3m Horizontal polarity
Freq. |Reading] AF |Cable Loss|Pre-amp|Filter| Level Limit Margin | Mark
(MHz) | (dBuV) | (dB/m) (dB) (dB) | (dB) ((dBuV/m)|(dBpV/m)| (dB) |[(P/Q/A)
*1 1354.39 | 58.58 25.99 2.69 4468 | 0.68 43.25 74.00 -30.75 P
*| 1354.39 | 50.66 | 25.99 2.69 4468 | 0.68 | 35.33 54.00 -18.67
*| 4872.46 | 56.49 | 33.29 4.42 4250 | 0.57 | 5227 74.00 -21.73 P
*| 4872.46 | 46.68 33.29 4.42 4250 | 0.57 42.46 54.00 -11.54 A
*1 7312.81 55.48 39.09 5.52 42.22 | 0.43 58.30 74.00 -15.70 P
*1 7312.81 | 45.93 39.09 5.52 42.22 | 0.43 48.75 54.00 -5.25 A
NA | —— | = | | e e [ e [ e e P
NN B T e e et et R (S A
TX/IEEE 802.11g mode / CH Middle| Measurement Distance at 3m  Vertical polarity
Freq. |Reading] AF |Cable Loss|Pre-amp|Filter| Level Limit Margin | Mark
(MHz) | (dBpV) |(dB/m) (dB) (dB) |[(dB) [(dBuV/m)|(dBuV/m)| (dB) |(P/Q/A)
*11399.15| 59.49 | 26.18 2.72 4467 |0.68 | 44.39 74.00 -29.61 P
*11399.15 | 48.06 | 26.18 2.72 4467 |0.68 | 32.96 54.00 -21.04 A
*1 4875.56 | 56.03 33.30 4.42 4250 |0.57 51.82 74.00 -22.18 P
*1 4875.56 | 46.82 33.30 4.42 4250 | 0.57 42.61 54.00 -11.39 A
*17313.48 | 57.29 39.09 5.52 4222 | 043 60.11 74.00 -13.89 P
*17313.48 | 47.06 39.09 5.52 4222 |0.43 49.88 54.00 -4.12 A
N/A | | e | e P
N/A | - | e | e A
REMARK:
1. AF: Antenna Factor, Cable: Cable Loss, Pre-Amp: Preamplifier gain, Filter: 2.4GHz~2.5GHz Filter Insertion Loss
2. Spectrum analyzer setting P(Peak): RBW=1MHz, VBW=1MHz, A(Average): RBW=1MHz, VBW=10Hz
3. The result basic equation calculation is as follow:
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Report No.: TMTN2204000514NR Rev.: 00
Product Name Audio Device Test Date 2022/04/26
Model JP20 Test By Peter Chu
Test Mode IEEE 802.11g TX (CH High) TEMP& Humidity 27.4°C, 55%
TX/IEEE 802.11g mode / CH High | Measurement Distance at 3m Horizontal polarity
Freq. [Reading| AF |Cable Loss|Pre-amp|Filter| Level Limit Margin | Mark
(MHz) | (dBpV) |(dB/m) (dB) (dB) | (dB) [(dBuV/m)((dBpV/m)| (dB) |(P/Q/A)
*[1354.22| 59.73 | 25.99 2.69 4468 | 0.68 44.40 74.00 -29.60 P
*11354.22| 49.85 | 25.99 2.69 4468 | 0.68 34.52 54.00 -19.48
*14923.50| 57.83 | 33.46 4.45 4250 | 0.56 53.80 74.00 -20.20 P
*14923.50| 47.52 | 33.46 4.45 4250 | 0.56 43.49 54.00 -10.51 A
*17386.29| 57.62 | 39.37 5.56 4212 | 043 60.86 74.00 -13.14 P
*17386.29| 45.15 | 39.37 5.56 4212 | 043 48.39 54.00 -5.61 A
NA | - | | | e e | e | e | e P
NN I e e el e e R S A
TX/IEEE 802.11g mode / CH High | Measurement Distance at 3m Vertical polarity
Freq. |Reading| AF |Cable Loss|Pre-amp|Filter| Level Limit Margin | Mark
(MHz) | (dBpV) |(dB/m) (dB) (dB) |(dB) |(dBuV/m)|(dBuV/m)| (dB) |(P/Q/A)
*11399.17| 58.64 | 26.18 2.72 4467 |0.68| 43.54 74.00 -30.46 P
*11399.17| 49.35 | 26.18 2.72 4467 | 0.68 34.25 54.00 -19.75 A
*14921.34| 56.48 | 33.45 4.45 4250 | 0.56 52.44 74.00 -21.56 P
*14921.34| 45.25 | 33.45 4.45 4250 | 0.56 41.21 54.00 -12.79 A
*|17357.68| 55.82 | 39.26 5.55 4216 | 0.43 58.89 74.00 -15.11 P
*|17357.68| 44.76 | 39.26 5.55 4216 | 0.43 47.83 54.00 -6.17 A
N/A | e | e | e e e [ e [ e [ e P
N/A | = [ e | e e e [ e [ e [ e A
REMARK:

1. AF: Antenna Factor, Cable: Cable Loss, Pre-Amp: Preamplifier gain, Filter: 2.4GHz~2.5GHz Filter Insertion Loss
2. Spectrum analyzer setting P(Peak): RBW=1MHz, VBW=1MHz, A(Average): RBW=1MHz, VBW=10Hz
3. The result basic equation calculation is as follow:
Level = Reading + AF + Cable — Preamp + Filter , Margin = Level-Limit
4.  The other emission levels were 10dB below the limit
5. The test limit distance is 3M limit.
6  *=Restricted bands of operation
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Report No.: TMTN2204000514NR Rev.: 00
Product Name Audio Device Test Date 2022/04/26
Model JP20 Test By Peter Chu
Test Mode IEEE 802.11n HT20 TX (CH Low) TEMP& Humidity 27.47C, 55%

TX/IEEE 802.11n HT20 mode / CH Low|Measurement Distance at 3m Horizontal polarity

Freq. |Reading| AF |Cable Loss|Pre-amp|Filter| Level Limit | Margin | Mark
(MHz) | (dBuV) | (dB/m) | (dB) (dB) | (dB) [(dBpV/m)|(dBuV/im)| (dB) |(P/QI/A)
*| 1354.82 59.45 25.99 2.69 4468 | 0.68 4413 74.00 -29.87 P
*1 1354.82 49.24 25.99 2.69 44.68 | 0.68 33.92 54.00 -20.08
*| 4824.48 58.26 33.14 4.40 4250 | 0.57 53.86 74.00 -20.14 P
¥ 4824.48 49.03 33.14 4.40 4250 | 0.57 44 .63 54.00 -9.37 A
7235.15 57.59 38.79 5.48 4232 | 042 59.96 74.00 -14.04 P
7235.15 47.44 38.79 5.48 4232 | 042 49.81 54.00 -4.19 A
NA | | | e | e | e | e | e | e P
NA | - | = | | e e e | e | s A
TX/IEEE 802.11n HT20 mode / CH Low| Measurement Distance at 3m Vertical polarity
Freq. |Reading| AF |Cable Loss|Pre-amp|Filter| Level Limit Margin | Mark
(MHz) | (dBuV) | (dB/m) | (dB) (dB) |(dB)|(dBuV/m)|(dBuV/m)| (dB) |(P/Q/A)
*| 1399.55 58.86 26.18 272 44.67 | 0.68 43.76 74.00 -30.24 P
*| 1399.55 47.56 26.18 272 44.67 | 0.68 32.46 54.00 -21.54
*1 4823.49 58.22 33.14 4.39 4250 | 0.57 53.82 74.00 -20.18 P
*1 4823.49 52.47 33.14 4.39 4250 |[0.57 | 48.07 54.00 -5.93 A
7235.29 54.60 38.79 5.48 42.32 | 042 56.97 74.00 -17.03 P
7235.29 45.44 38.79 5.48 4232 (042 47.81 54.00 -6.19 A
NA | - | | | e | e | e [ s P
NA | - | - | | e | e | e e A
REMARK:
1. AF: Antenna Factor, Cable: Cable Loss, Pre-Amp: Preamplifier gain, Filter: 2.4GHz~2.5GHz Filter Insertion Loss
2. Spectrum analyzer setting P(Peak): RBW=1MHz, VBW=1MHz, A(Average): RBW=1MHz, VBW=10Hz
3. The result basic equation calculation is as follow:

Level = Reading + AF + Cable — Preamp + Filter , Margin = Level-Limit
The other emission levels were 10dB below the limit

The test limit distance is 3M limit.

*=Restricted bands of operation

CYTEN
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Report No.: TMTN2204000514NR Rev.: 00
Product Name Audio Device Test Date 2022/04/26
Model JP20 Test By Peter Chu
Test Mode IEEE 802.11n HT20 TX (CH Middle) | TEMP& Humidity 27.47C, 55%

TX/IEEE 802.11n HT20 mode / CH Middle

Measurement Distance at 3m

Horizontal polarity

Freq. |Reading AF Cable Loss |Pre-amp|Filter| Level Limit Margin | Mark
(MHz) | (dBuV) | (dB/m) (dB) (dB) | (dB) |(dBuV/m)|(dBuV/im)| (dB) |(P/Q/A)
*| 1354.70 57.69 25.99 2.69 4468 | 0.68 42.36 74.00 -31.64 P
*| 1354.70 49.48 25.99 2.69 4468 | 0.68 34.15 54.00 -19.85 A
*| 4873.42 59.59 33.29 4.42 42.50 | 0.57 55.37 74.00 -18.63 P
*| 4873.42 51.43 33.29 4.42 4250 | 0.57 47.21 54.00 -6.79 A
*| 7310.51 56.46 39.08 5.52 4222 | 0.42 59.26 74.00 -14.74 P
¥l 7310.51 45.59 39.08 5.52 4222 | 0.42 48.39 54.00 -5.61 A
NA | | e e e e | e | e [ e P
NA | - | | e e e | e e | e A
TX/IEEE 802.11n HT20 mode / CH Middle| Measurement Distance at 3m  Vertical polarity
Freq. Reading AF [Cable Loss|Pre-amp|Filter| Level Limit Margin | Mark
(MHz) | (dBpV) | (dB/m) (dB) (dB) |(dB)|(dBuV/m)|(dBuV/im)| (dB) |(P/Q/A)
*| 1399.44 56.72 26.18 272 4467 |0.68| 41.62 74.00 -32.38 P
*| 1399.44 47.28 26.18 272 44.67 | 0.68 32.18 54.00 -21.82
*| 4874.28 59.68 33.30 4.42 4250 | 0.57 55.47 74.00 -18.53 P
*| 4874.28 48.33 33.30 4.42 4250 |0.57 | 4412 54.00 -0.88 A
*| 7312.66 55.45 39.09 5.52 4222 (043 58.26 74.00 -15.74 P
*| 7312.66 44.88 39.09 5.52 4222 (043 | 47.69 54.00 -6.31 A
NA | = | | - P
NA | = | | - A
REMARK:
1. AF: Antenna Factor, Cable: Cable Loss, Pre-Amp: Preamplifier gain, Filter: 2.4GHz~2.5GHz Filter Insertion Loss
2. Spectrum analyzer setting P(Peak): RBW=1MHz, VBW=1MHz, A(Average): RBW=1MHz, VBW=10Hz
3. The result basic equation calculation is as follow:
Level = Reading + AF + Cable — Preamp + Filter , Margin = Level-Limit
4.  The other emission levels were 10dB below the limit
5. The test limit distance is 3M limit.
6  *=Restricted bands of operation
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Report No.: TMTN2204000514NR Rev.: 00
Product Name Audio Device Test Date 2022/04/26
Model JP20 Test By Peter Chu
Test Mode IEEE 802.11n HT20 TX (CH High) TEMP& Humidity 27.47C, 55%

TX/IEEE 802.11n HT20 mode / CH High

Measurement Distance at 3m

Horizontal polarity

Freq. |Reading| AF |Cable Loss|Pre-amp|Filter| Level Limit Margin | Mark
(MHz) | (dBpV) | (dB/m) | (dB) (dB) | (dB) |(dBuV/m)|(dBuV/im)| (dB) |(P/QIA)
*| 1354.80 59.83 25.99 2.69 4468 | 0.68 44 .51 74.00 -29.49 P
*| 1354.80 51.41 25.99 2.69 4468 | 0.68 36.09 54.00 -17.91
*| 4921.57 57.53 33.45 4.45 42.50 | 0.56 53.50 74.00 -20.50 P
*| 4921.57 45.27 33.45 4.45 4250 | 0.56 41.23 54.00 -12.77 A
*| 7385.11 55.58 39.36 5.56 4212 | 043 58.81 74.00 -15.19 P
*| 7385.11 46.83 39.36 5.56 4212 | 043 50.06 54.00 -3.94 A
NA | - | | e e e | e | e | P
NA | = | | | e || e e | s A
TX/IEEE 802.11n HT20 mode / CH High| Measurement Distance at 3m Vertical polarity
Freq. |[Reading| AF |Cable Loss|Pre-amp|Filter| Level Limit Margin | Mark
(MHz) | (dBpV) | (dB/m) | (dB) (dB) |(dB)|(dBuV/m)|(dBuV/m)| (dB) |(P/QIA)
*| 1399.48 57.94 26.18 2.72 4467 |0.68| 4284 74.00 -31.16 P
*| 1399.48 48.42 26.18 2.72 44.67 | 0.68 33.32 54.00 -20.68 A
*| 4920.36 58.45 33.45 4.45 42.50 | 0.56 54.41 74.00 -19.59 P
*| 4920.36 46.32 33.45 4.45 4250 |[0.56 | 42.28 54.00 -11.72 A
*| 7390.63 55.83 39.38 5.56 4212 | 043 59.09 74.00 -14.91 P
*| 7390.63 44.44 39.38 5.56 4212 | 043 | 47.70 54.00 -6.30 A
NA | - | | e | e | e | e P
NA | - | | e | e e e | e | A
REMARK:
1. AF: Antenna Factor, Cable: Cable Loss, Pre-Amp: Preamplifier gain, Filter: 2.4GHz~2.5GHz Filter Insertion Loss
2. Spectrum analyzer setting P(Peak): RBW=1MHz, VBW=1MHz, A(Average): RBW=1MHz, VBW=10Hz
3. The result basic equation calculation is as follow:
Level = Reading + AF + Cable — Preamp + Filter , Margin = Level-Limit
4.  The other emission levels were 10dB below the limit
5. The test limit distance is 3M limit.
6  *=Restricted bands of operation
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Report No.: TMTN2204000514NR Rev.: 00
Product Name Audio Device Test Date 2022/04/26
Model JP20 Test By Peter Chu
Test Mode Bluetooth 4.0 TX (CH Low) TEMP& Humidity 28C, 54%

TX / Bluetooth 4.0 (GFSK) mode / CH Low

Measurement Distance at 3m

Horizontal polarity

Freq. |Reading AF Cable Loss |Pre-amp|Filter| Level Limit Margin | Mark
(MHz) | (dBpV) | (dB/m) (dB) (dB) | (dB) [(dBuV/m)|(dBpV/m)| (dB) |(P/Q/A)
*| 1353.86 60.05 25.99 2.69 4468 | 0.68 44.72 74.00 -29.28 P
*| 1353.86 51.12 25.99 2.69 4468 |0.68| 35.79 54.00 -18.21 A
*| 144489 60.29 26.37 2.74 4466 |0.68| 4542 74.00 -28.58 P
*| 1444.89 50.26 26.37 2.74 4466 | 0.68 35.39 54.00 -18.61 A
*| 4804.15 58.21 33.07 4.38 42.51 0.57 53.73 74.00 -20.27 P
*| 4804.15 49.66 33.07 4.38 42.51 0.57 45.18 54.00 -8.82 A
NA | ——— | - | | e || e e s P
NA | | e | e | e e | e | e e A
TX / Bluetooth 4.0 (GFSK) mode / CH Low| Measurement Distance at 3m Vertical polarity
Freq. |Reading AF Cable Loss |Pre-amp|Filter| Level Limit Margin | Mark
(MHz) | (dBpV) | (dB/m) (dB) (dB) |[(dB) |(dBpV/m)|(dBuV/m)| (dB) |(P/Q/A)
*I 1399.29 59.67 26.18 2.72 44.67 | 0.68 44 .57 74.00 -29.43 P
*11399.29 51.86 26.18 2.72 44.67 | 0.68 36.76 54.00 -17.24
*| 1445.41 58.76 26.37 2.74 4466 |0.68| 43.89 74.00 -30.11 P
*| 1445.41 50.29 26.37 2.74 4466 |0.68| 3542 54.00 -18.58 A
*| 4804.52 57.67 33.07 4.38 4251 | 0.57 53.19 74.00 -20.81 P
*| 4804.52 47.26 33.07 4.38 4251 | 0.57 42.78 54.00 -11.22 A
NA | - | = | P
NA | - | | A
REMARK:

1. AF: Antenna Factor, Cable: Cable Loss, Pre-Amp: Preamplifier gain, Filter: 2.4GHz~2.5GHZz Filter Insertion Loss
2. Spectrum analyzer setting P(Peak): RBW=1MHz, VBW=1MHz, A(Average): RBW=1MHz, VBW=10Hz

3. The result basic equation calculation is as follow:

Level = Reading + AF + Cable — Preamp + Filter , Margin = Level-Limit

The other emission levels were 10dB below the limit

4.
5. The test limit distance is 3M limit.
6  *=Restricted bands of operation
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Report No.: TMTN2204000514NR Rev.: 00
Product Name Audio Device Test Date 2022/04/26
Model JP20 Test By Peter Chu
Test Mode Bluetooth 4.0 TX (CH Middle) TEMP& Humidity 27.4°C, 55%

TX / Bluetooth 4.0 (GFSK) mode / CH Middle| Measurement Distance at 3m Horizontal polarity

Freq. Reading AF Cable Loss |Pre-amp|Filter| Level Limit Margin | Mark
(MHz) (dBpV) | (dB/m) (dB) (dB) | (dB) ((dBuV/m)|(dBpV/m)| (dB) |((P/Q/A)
*1 1354.38 60.18 25.99 2.69 4468 | 0.68 44 .85 74.00 -29.15 P
*| 1354.38 51.28 25.99 2.69 4468 |0.68| 3595 54.00 -18.05 A
*| 144453 60.29 26.37 2.74 4466 |0.68| 4542 74.00 -28.58 P
*| 1444.53 50.17 26.37 2.74 4466 | 0.68 35.30 54.00 -18.70 A
*| 4884.13 59.21 33.33 4.43 4250 | 0.57 55.03 74.00 -18.97 P
*| 4884.13 48.30 33.33 4.43 42.50 | 0.57 4412 54.00 -0.88 A
NA | - | | e | e e | e | e e P
NA | | | e e e [ e | e | e A
TX / Bluetooth 4.0 (GFSK) mode / CH Middle| Measurement Distance at 3m  Vertical polarity
Freq. Reading AF Cable Loss|Pre-amp|Filter| Level Limit Margin | Mark
(MHz) (dBpV) | (dB/m) (dB) (dB) |[(dB) |(dBpV/m)|(dBpV/im)| (dB) |(P/Q/A)
| 1399.18 60.72 26.18 272 4467 |0.68| 45.62 74.00 -28.38 P
*| 1399.18 52.29 26.18 272 4467 |0.68| 37.19 54.00 -16.81 A
*1 1445.28 58.26 26.37 2.74 4466 | 0.68 43.39 74.00 -30.61 P
*1 1445.28 50.45 26.37 2.74 4466 | 0.68 35.58 54.00 -18.42 A
*| 4884.73 59.50 33.33 4.43 4250 |0.57| 55.33 74.00 -18.67 P
* 4884.73 48.04 33.33 4.43 42.50 | 0.57 43.87 54.00 -10.13 A
NA | - | | e e e | e | e | e P
NA | | | e e e | e | e | e A
REMARK:

1. AF: Antenna Factor, Cable: Cable Loss, Pre-Amp: Preamplifier gain, Filter: 2.4GHz~2.5GHz Filter Insertion Loss
2. Spectrum analyzer setting P(Peak): RBW=1MHz, VBW=1MHz, A(Average): RBW=1MHz, VBW=10Hz
3. The result basic equation calculation is as follow:
Level = Reading + AF + Cable — Preamp + Filter , Margin = Level-Limit
4.  The other emission levels were 10dB below the limit
5. The test limit distance is 3M limit.
6  *=Restricted bands of operation
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Report No.: TMTN2204000514NR Rev.: 00
Product Name Audio Device Test Date 2022/04/26
Model JP20 Test By Peter Chu
Test Mode Bluetooth 4.0 TX (CH High) TEMP& Humidity 27.4°C, 55%

TX / Bluetooth 4.0 (GFSK) mode / CH High|Measurement Distance at 3m Horizontal polarity

Freq. Reading AF Cable Loss|Pre-amp|Filter| Level Limit Margin | Mark
(MHz) (dBpV) | (dB/m) (dB) (dB) |(dB) [((dBuV/m)|(dBpV/m)| (dB) |(P/Q/A)
*| 1354.29 60.44 25.99 2.69 4468 | 0.68 45.11 74.00 -28.89 P
¥ 1354.29 52.33 25.99 2.69 4468 |0.68| 37.00 54.00 -17.00
¥ 1444.44 60.49 26.37 2.74 4466 |0.68| 4562 74.00 -28.38 P
*| 1444.44 50.50 26.37 2.74 4466 | 0.68 35.63 54.00 -18.37 A
*| 4959.63 58.73 33.57 4.47 4249 | 0.56 54.84 74.00 -19.16 P
*| 4959.63 47.89 33.57 4.47 4249 | 0.56 44.00 54.00 -10.00 A
NA | —— | | - P
NA | | e e A

TX / Bluetooth 4.0 (GFSK) mode / CH High| Measurement Distance at 3m Vertical polarity

Freq. Reading AF Cable Loss|Pre-amp|Filter| Level Limit Margin | Mark
(MHz) (dBuV) | (dB/m) (dB) (dB) |[(dB) |(dBuV/m)|(dBpV/m)| (dB) |(P/Q/A)
*l 1399.16 58.74 26.18 2.72 4467 | 0.68 43.64 74.00 -30.36 P
*I 1399.16 50.96 26.18 2.72 4467 | 0.68 35.86 54.00 -18.14
*I 1445.11 57.56 26.37 2.74 4466 | 0.68 42.69 74.00 -31.31 P
*I 1445.11 50.18 26.37 2.74 4466 | 0.68 35.31 54.00 -18.69 A
*| 4959.51 57.24 33.57 4.47 4249 | 0.56 53.35 74.00 -20.65 P
*| 4959.51 48.25 33.57 4.47 4249 | 0.56 44.36 54.00 -9.64 A
NA | ——— | | e e | e | e | P
NA | ——— | | | e e | e e A
REMARK:
1. AF: Antenna Factor, Cable: Cable Loss, Pre-Amp: Preamplifier gain, Filter: 2.4GHz~2.5GHz Filter Insertion Loss
2. Spectrum analyzer setting P(Peak): RBW=1MHz, VBW=1MHz, A(Average): RBW=1MHz, VBW=10Hz
3. The result basic equation calculation is as follow:
Level = Reading + AF + Cable — Preamp + Filter , Margin = Level-Limit
4.  The other emission levels were 10dB below the limit
5. The test limit distance is 3M limit.
6  *=Restricted bands of operation
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Report No.: TMTN2204000514NR Rev.: 00
Product Name Audio Device Test Date 2022/04/26
Model JP20 Test By Peter Chu
Test Mode Bluetooth 5.0 TX (CH Low) TEMP& Humidity 28C, 54%

TX / Bluetooth 5.0 (GFSK) mode / CH Low

Measurement Distance at 3m

Horizontal polarity

Freq. |Reading AF Cable Loss |Pre-amp|Filter| Level Limit Margin | Mark
(MHz) | (dBuV) | (dB/m) (dB) (dB) | (dB) |(dBuV/m)|(dBuV/m)| (dB) |(P/Q/A)
*| 1354.16 59.88 25.99 2.69 4468 | 0.68 44.55 74.00 -29.45 P
*| 1354.16 50.69 25.99 2.69 4468 | 0.68 35.36 54.00 -18.64 A
*| 1444.45 60.51 26.37 2.74 44.66 | 0.68 45.64 74.00 -28.36 P
*| 1444.45 49.41 26.37 2.74 4466 | 0.68 34.54 54.00 -19.46 A
*| 4803.45 56.52 33.07 4.38 4251 | 0.57 52.04 74.00 -21.96 P
*| 4803.45 46.29 33.07 4.38 42.51 | 0.57 41.81 54.00 -12.19 A
NA | | | e e | e | e e P
NA | - | | e | e e | e | e | A
TX / Bluetooth 5.0 (GFSK) mode / CH Low| Measurement Distance at 3m Vertical polarity
Freq. |Reading AF Cable Loss |Pre-amp|Filter| Level Limit Margin | Mark
(MHz) | (dBuV) | (dB/m) (dB) (dB) |(dB)|(dBuV/m)|(dBuV/m)| (dB) |(P/QIA)
*| 1399.49 59.53 26.18 272 4467 |0.68 | 4443 74.00 -29.57 P
*| 1399.49 51.12 26.18 2.72 4467 |0.68 36.02 54.00 -17.98
*| 1445.15 58.72 26.37 274 4466 | 0.68| 43.85 74.00 -30.15 P
*| 1445.15 50.55 26.37 274 44.66 | 0.68 35.68 54.00 -18.32 A
*| 4804.43 55.99 33.07 4.38 4251 | 0.57 51.51 74.00 -22.49 P
*| 4804.43 46.05 33.07 4.38 4251 [0.57 | 41.57 54.00 -12.43 A
NA | | - P
N T e s A
REMARK:
1. AF: Antenna Factor, Cable: Cable Loss, Pre-Amp: Preamplifier gain, Filter: 2.4GHz~2.5GHZz Filter Insertion Loss
2. Spectrum analyzer setting P(Peak): RBW=1MHz, VBW=1MHz, A(Average): RBW=1MHz, VBW=10Hz
3. The result basic equation calculation is as follow:
Level = Reading + AF + Cable — Preamp + Filter , Margin = Level-Limit
4.  The other emission levels were 10dB below the limit
5. The test limit distance is 3M limit.
6  *=Restricted bands of operation
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Report No.: TMTN2204000514NR Rev.: 00
Product Name Audio Device Test Date 2022/04/26
Model JP20 Test By Peter Chu
Test Mode Bluetooth 5.0 TX (CH Middle) TEMP& Humidity 27.4°C, 55%

TX / Bluetooth 5.0 (GFSK) mode / CH Middle| Measurement Distance at 3m Horizontal polarity

Freq. Reading AF Cable Loss |Pre-amp|Filter| Level Limit Margin | Mark
(MHz) (dBpV) | (dB/m) (dB) (dB) | (dB) ((dBuV/m)|(dBpV/m)| (dB) |((P/Q/A)
*1 1354.48 60.13 25.99 2.69 4468 | 0.68 44.80 74.00 -29.20 P
*| 1354.48 51.25 25.99 2.69 4468 |0.68| 3592 54.00 -18.08 A
*| 1444.59 59.35 26.37 2.74 4466 | 0.68 | 44.48 74.00 -29.52 P
*| 1444.59 50.41 26.37 2.74 4466 | 0.68 35.54 54.00 -18.46 A
*| 4884.17 56.83 33.33 4.43 4250 | 0.57 52.65 74.00 -21.35 P
*| 4884.17 45.48 33.33 443 4250 | 0.57 41.30 54.00 -12.70 A
NA | - | | e | e e | e | e e P
NA | | | e e e [ e | e | e A
TX / Bluetooth 5.0 (GFSK) mode / CH Middle| Measurement Distance at 3m  Vertical polarity
Freq. Reading AF Cable Loss|Pre-amp|Filter| Level Limit Margin | Mark
(MHz) (dBpV) | (dB/m) (dB) (dB) |(dB) |(dBpV/m)|(dBpV/m)| (dB) [((P/Q/A)
*| 1399.27 60.49 26.18 2.72 4467 |0.68| 45.39 74.00 -28.61 P
*| 1399.27 52.47 26.18 2.72 4467 |0.68| 37.37 54.00 -16.63 A
*1 1445.18 58.26 26.37 2.74 4466 | 0.68 43.39 74.00 -30.61 P
*1 1445.18 50.50 26.37 2.74 4466 | 0.68 35.63 54.00 -18.37 A
*|  4883.44 58.89 33.33 4.43 42.50 | 0.57 54.71 74.00 -19.29 P
*|  4883.44 46.80 33.33 4.43 42.50 | 0.57 42.62 54.00 -11.38 A
NA | | | e e e | e | e | e P
NA | | | e e e | e | e | e A
REMARK:

1. AF: Antenna Factor, Cable: Cable Loss, Pre-Amp: Preamplifier gain, Filter: 2.4GHz~2.5GHz Filter Insertion Loss
2. Spectrum analyzer setting P(Peak): RBW=1MHz, VBW=1MHz, A(Average): RBW=1MHz, VBW=10Hz
3. The result basic equation calculation is as follow:
Level = Reading + AF + Cable — Preamp + Filter , Margin = Level-Limit
4.  The other emission levels were 10dB below the limit
5. The test limit distance is 3M limit.
6  *=Restricted bands of operation
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Report No.: TMTN2204000514NR Rev.: 00
Product Name Audio Device Test Date 2022/04/26
Model JP20 Test By Peter Chu
Test Mode Bluetooth 5.0 TX (CH High) TEMP& Humidity 27.4°C, 55%

TX / Bluetooth 5.0 (GFSK) mode / CH High|Measurement Distance at 3m Horizontal polarity

Freq. Reading AF Cable Loss|Pre-amp|Filter| Level Limit Margin | Mark
(MHz) (dBpV) | (dB/m) (dB) (dB) |(dB) [((dBuV/m)|(dBpV/m)| (dB) |(P/Q/A)
*| 1354.69 58.75 25.99 2.69 4468 | 0.68 43.42 74.00 -30.58 P
¥ 1354.69 50.66 25.99 2.69 4468 |0.68| 3533 54.00 -18.67
¥ 1444.71 60.52 26.37 2.74 4466 |0.68| 4565 74.00 -28.35 P
*| 1444.71 50.59 26.37 2.74 4466 | 0.68 35.72 54.00 -18.28 A
*| 495943 57.83 33.57 4.47 4249 | 0.56 53.94 74.00 -20.06 P
*| 495943 46.49 33.57 4.47 4249 | 0.56 42.60 54.00 -11.40 A
NA | —— | | - P
NA | | e e A

TX / Bluetooth 5.0 (GFSK) mode / CH High| Measurement Distance at 3m Vertical polarity

Freq. Reading AF Cable Loss|Pre-amp|Filter| Level Limit Margin | Mark
(MHz) | (dBuV) | (dB/m) (dB) (dB) |(dB) [(dBpV/m)|(dBpV/im)| (dB) |(P/Q/A)
*I 1399.56 60.41 26.18 2.72 4467 | 0.68 45.31 74.00 -28.69 P
*| 1399.56 52.89 26.18 2.72 4467 | 0.68 37.79 54.00 -16.21
*| 144518 58.53 26.37 2.74 4466 | 0.68 43.66 74.00 -30.34 P
* 1445.18 50.51 26.37 2.74 4466 | 0.68 35.64 54.00 -18.36 A
*|  4959.86 5717 33.57 4.47 4249 | 0.56 53.28 74.00 -20.72 P
*|  4959.86 46.69 33.57 4.47 4249 | 0.56 42.80 54.00 -11.20 A
NA | ——— | | e e | e | e | P
NA | ——— | | | e e | e e A
REMARK:
1. AF: Antenna Factor, Cable: Cable Loss, Pre-Amp: Preamplifier gain, Filter: 2.4GHz~2.5GHz Filter Insertion Loss
2. Spectrum analyzer setting P(Peak): RBW=1MHz, VBW=1MHz, A(Average): RBW=1MHz, VBW=10Hz
3. The result basic equation calculation is as follow:
Level = Reading + AF + Cable — Preamp + Filter , Margin = Level-Limit
4.  The other emission levels were 10dB below the limit
5. The test limit distance is 3M limit.
6  *=Restricted bands of operation
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Report No.: TMTN2204000514NR Rev.: 00
8.6.4 RESTRICTED BAND EDGES
Product Name Audio Device Test Date 2022/04/26
Model JP20 Test By Peter Chu
Test Mode IEEE 802.11b TX (CH Low) TEMP& Humidity 27.4°C, 55%
Detector mode : Peak Polarity : Horizontal
CH Low ( 802.11b MODE )
120 Level (dBuVim) Date: 2022-04-26
10
90
70 ; L
. STy
30
10
03310 2320. 2340 2360. 2380. 2400. 2425
Frequency (MHz)
Freq Reading C.F Result Limit Margin Detector
PK
MHz dBuV dB dBuV/m dBuV/m dB
2390.00  57.88  4.08  61.9  74.00 -12.04  Peak

Detector mode : Average Polarity : Horizontal
CH Low ( 802.11b MODE )
120 Level (dBuWim} Date: 2022-04-26
110
90
70
50
30
10
02310 2320. 2340. 2360. 2380. 2400. 2425
Frequency (MHz)
Freq Reading C.F Result Limit Margin Detector
PK
MHz dBuV dB dBuV/m  dBuV/m dB
2390.80 46.20 4.08 59.28 54.00 -3.72 Peak
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Report No.: TMTN2204000514NR Rev.: 00
Detector mode : Peak Polarity : Vertical
CH Low ( 802.11b MODE )
120 Level ({dBuV/m} Date: 2022-04-26
110
90
70 ..,/V =
ik, P g oM AL Wb B R Ao L e L
50
30
10
0231{] 2320. 2340. 2360. 2380. 2400. 2425
Frequency (MHz})
Freq Reading C.F  Result Limit Margin Detector
PK
MHz dBuV dB  dBuV/m  dBuV/m dB
23906.00 55.39 4.8 59.47 74.60 -14.53 Peak
Detector mode : Average Polarity : Vertical
CH Low ( 802.11b MODE )
120 Level (dBuV/m) Date: 2022-04-26
110
90
T0
50
30
10
02310 2320. 2340. 2360. 2380. 2400. 2425
Frequency (MHz)
Freq Reading C.F  Result Limit Margin Detector
PK
MHz dBuV dB  dBuV/m  dBuV/m dB
2390.00 44.29 4.88 48.37 54.00 -5.63 Peak
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Report No.: TMTN2204000514NR Rev.: 00
Detector mode : Peak Polarity : Horizontal
CH High ( 802.11b MODE )
120 Level (dBuV/m) Date: 2022-04-26
110
90
T
702 \\’J
IR R0 N P WY
50
30
10
G2445 2450. 2460. 2470. 2480. 2400, 2500
Frequency (MHz)
Freq Reading C.F  Result Limit Margin Detector
PK
MHz dBuV dB  dBuV/m  dBuV/m dB
2483.50 57.41 4.60 62.81 74.80 -11.99 Peak
Detector mode : Average Polarity : Horizontal
CH High ( 802.11b MODE )
120 Level (dBuV//m}) Date: 2022-04-26
110
90
70
50 e -udb
30
10
02445 2450. 2460. 2470. 2420. 2490, 2500
Frequency {MHz)
Freq Reading C.F Result Limit Margin Detector
PK
MHz dBuV dB  dBuV/m dBuV/m dB
2483.50 48.17 4.608 52.77 54.08 -1.23 Peak
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Report No.: TMTN2204000514NR Rev.: 00
Detector mode : Peak Polarity : Vertical
CH High ( 802.11b MODE )
120 Level (dBuVim) Date: 2022-04-26
110
90
70
50 1
30
10
02445 2450, 2460, 2470, 2480, 2490, 2500
Frequency {MHz)
Freq Reading C.F Result Limit Margin Detector
PK
MHz dBuV dB  dBuV/m  dBuV/m dB
2483.58 43.44 4.60 48.04 54.80 -5.96 Peak
Detector mode : Average Polarity : Vertical
CH High ( 802.11b MODE )
120 Level {dBuVim) Date: 2022-04-26
110
90
mﬂ/ B
‘ rar b
50
30
10
02445 2450. 2460. 2470. 2430. 2490, 2500
Frequency (MHz)
Freq Reading C.F  Result Limit Margin Detector
PK
MHz dBuV dB  dBuV/m  dBuV/m dB
2483.50 55.83 4.68 59.63 74.88  -14.37 Peak
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Report No.: TMTN2204000514NR Rev.: 00
Detector mode : Peak Polarity : Horizontal
CH Low ( 802.11g MODE )
120 Level (dBuV/m) Date: 2022-04-26
110
90
70 e
50
30
10
02310 2320. 2340. 2360. 2380. 2400. 2425
Frequency (MHz)
Freq Reading C.F Result Limit Margin Detector
PK
MHz dBuV dB  dBuV/m  dBuV/m dB
2390.00 68.37 4.8 72.45 74.00 -1.55 Peak
Detector mode : Average Polarity : Horizontal
CH Low ( 802.11g MODE )
120 Level (dBuVim) Date: 2022-04-26
110
90
T0
4
50
30
10
13231{] 2320. 2340. 2360. 2380. 2400. 2425
Frequency (MHz)
Freq Reading C.F Result Limit Margin Detector
PK
MHz dBuV dB  dBuV/m  dBuV/m dB
2390.00 48.31 4.8 52.39 54.00 -1.61 Peak
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Report No.: TMTN2204000514NR Rev.: 00
Detector mode : Peak Polarity : Vertical
CH Low ( 802.11g MODE )

120 Level (dBuVim) Date: 2022-04-26

110

90

70 Mﬂw Bty

hiis sy o WFMWWM

50

30

10

0231{1 2320. 2340. 2360. 2380. 2400. 2425
Frequency (MHz)
Freq Reading C.F Result Limit Margin Detector
PK
MHz dBuV dB  dBuV/m  dBuV/m dB
23%.00 6110  4.68 518  74.08  -8.82  Peak

Detector mode : Average Polarity : Vertical
CH Low ( 802.11g MODE )
120 Level (dBuVim) Date: 2022-04-26
110
90
70
50 1
30
10
02310 2320. 2340, 2360. 2380. 2400, 2425
Frequency (MHz)
Freq Reading C.F  Result Limit Margin Detector
PK
MHz dBuV dB  dBuV/m  dBuV/m dB
2398.80 43.43 4.8 47.51 54.08 -6.49 Peak
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Report No.: TMTN2204000514NR Rev.: 00
Detector mode : Peak Polarity : Horizontal
CH High ( 802.11g MODE )
120 Level (dBuV/m) Date: 2022-04-26
110
90
7 me%
50
30
10
02445 2450, 2460. 2470, 2480, 2490, 2500
Frequency (MHz)
Freq Reading C.F  Result Limit Margin Detector
PK
MHz dBuV dB dBuV/m  dBuV/m dB
2483.5@ 64.64 4.60 69.24 74.00 -4.76 Peak
Detector mode : Average Polarity : Horizontal
CH High ( 802.11g MODE )
120 Level {dBuV/m) Date: 2022-04-26
110
a0
70
4
50
30
10
02445 2450, 2460. 2470, 24380, 2490, 2500
Frequency (MHz)
Freq Reading C.F  Result Limit Margin Detector
PK
MHz dBuV dB dBuV/m  dBuV/m dB
2483.50 46.60 4.60 51.28 54.00 -2.80 Peak
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Detector mode : Peak Polarity : Vertical
CH High ( 802.11g MODE )
120 Level (dBuV/m) Date: 2022-04-26
10
90
TOWJ M
e T L I TR NP PP
50
30
10
02445 2450. 2460. 2470. 2480. 2490. 2500
Frequency (MHz)
Freq Reading C.F Result Limit Margin Detector
PK
MHz dBuV dB  dBuV/m dBuV/m dB
2483.50 56.42 4.60 61.82 74.086  -12.98 Peak
Detector mode : Average Polarity : Vertical
CH High ( 802.11g MODE )
120 Level (dBuVim) Date: 2022-04-26
110
a0
70
50 1
30
10
02445 2450. 2460. 2470. 2480. 2490. 2500
Frequency (MHz})
Freq Reading C.F Result Limit Margin Detector
PK
MHz dBuV dB  dBuV/m dBuV/m dB
2483.59 42.77 4.68 47.37 54.80 -6.63 Peak
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Detector mode : Peak Polarity : Horizontal
CH Low ( 802.11n HT20 MODE )
120 Level (dBuVim) Date: 2022-04-26
110
90

70 AL By
e e Mo + b -.MMW
50
30
10
132310 2320. 2340. 2360. 2380. 2400. 2425
Frequency {(MHz)
Freq Reading C.F Result Limit Margin Detector
PK
MHz dBuV dB  dBuV/m  dBuV/m dB

Detector mode : Average Polarity : Horizontal
CH Low ( 802.11n HT20 MODE )

120 Level (dBuVim) Date: 2022-04-26
110

90

70

50 1

30

10

02310 2320. 2340. 2360. 2380. 2400. 2425

Frequency (MHz)
Freq Reading C.F Result Limit Margin Detector
PK
MHz dBuV dB  dBuV/m  dBuV/m dB
23906.00 45.981 4.08 45.89 54.80 -4.91 Peak
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Report No.: TMTN2204000514NR Rev.: 00
Detector mode : Peak Polarity : Vertical
CH Low ( 802.11n HT20 MODE )
12nLté\.leI (dBuV/m) Date: 2022-04-26
110
90
TO Je b v, s o e o, 1 | kl
50
30
10
13231{1 2320. 2340. 2360. 2380. 2400. 2425
Frequency (MHz)
Freq Reading C.F  Result Limit Margin Detector
PK
MHz dBuV dB  dBuV/m dBuV/m dB
2390.00 56.39 4.88 €0.47 74.00 -13.53 Peak
Detector mode : Average Polarity : Vertical
CH Low ( 802.11n HT20 MODE )
120 Level (dBuV/m) Date: 2022-04-26
110
90
70
50 1
30
10
02310 2320, 2340, 2360, 2380. 2400, 2425
Frequency (MHz}
Freq Reading C.F  Result Limit Margin Detector
PK
MHz dBuV dB  dBuV/m  dBuV/m dB
23908.08 42.99 4.88 47.87 54.80 -6.93 Peak
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Detector mode : Peak

Page:
Rev.:

00

Polarity : Horizontal

CH High ( 802.11n HT20 MODE )

120 Level (dBuV/m) Date: 2022-04-26
110

90

70 3
50

30

10

02445 2450. 2460. 2470. 2480. 2490. 2500

Frequency (MHz)
Freq Reading C.F Result Limit Margin Detector
PK
MHz dBuV dB  dBuV/m dBuV/m dB
2433.58 62.41 4.60 67.81 74.00 -6.99 Peak

Detector mode : Average

Polarity : Horizontal

CH High ( 802.11n HT20 MODE )

120 Level {dBuVW/m} Date: 2022-04-26
110

90

70

+

50

30

10

02445 2450. 2460. 2470. 2480. 2490. 2500

Frequency (MHz)
Freq Reading C.F  Result Limit Margin Detector
PK
MHz dBuV dB  dBuV/m  dBuV/m dB
2483.50 45.38 4.60 49.98 54,80 -4.,02 Peak
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Report No.: TMTN2204000514NR Rev.: 00
Detector mode : Peak Polarity : Vertical
CH High ( 802.11n HT20 MODE )

120 Level (dBuV/m) Date: 2022-04-26
110

90

T{JMWI MM

50

30

10

02445 2450. 2460. 2470. 24280. 2490. 2500

Frequency (MHz)
Freq Reading C.F Result Limit Margin Detector
PK
MHz dBuV dB  dBuV/m  dBuV/m dB
2483.58 56.33 4.68 60.93 74.80 -13.87 Peak
Detector mode : Average Polarity : Vertical
CH High ( 802.11n HT20 MODE )

120 Level (dBuVim) Date: 2022-04-26
10

90

70

50 1

30

10

02445 2450, 2460. 2470. 2480, 2490, 2500

Frequency (MHz})
Freq Reading C.F Result Limit Margin Detector
PK
MHz dBuV dB  dBuV/m  dBuV/m dB
2483.59 42.80 4.60 47.40 54.08 -6.60 Peak
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Report No.: TMTN2204000514NR Rev.: 00
Bluetooth 4.0
Model Name JP20 Test By Peter Chu
Temp & Humidity 28°C, 54% Test Date 2022/04/26
Detector mode : Peak Polarity : Horizontal
CH Low ( GFSK MODE )
120 Level {dBuV/m) Date: 2022-04-26
10
90
70 f&
[ty e eworth " S LT Atehef 4 - 1
50
30
10
02310 2320. 2330. 2340. 2350. 2360. 2370. 2380. 2390. 2405
Frequency {MHz)
Freq Reading C.F  Result Limit Margin Detector
PK
MHz dBuV dB  dBuV/m dBuV/m dB
23590.00 55.30 4.e8 59.38 74.00 -l14.62 Peak
Detector mode : Average Polarity : Horizontal
CH Low ( GFSK MODE )
120 Level (dBuV/m}) Date: 2022-04-26
110
90
70
50 E— T i1
30
10
02310 2320. 2330. 2340. 2350. 2360. 2370. 2380. 2390. 2405
Frequency {(MHz)
Freq Reading C.F  Result Limit Margin Detector
PK
MHz dBuV dB  dBuV/m dBuV/m dB
2390.00 43.e9 4.08 47.17 54.08 -6.83 Peak
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Detector mode : Peak Polarity : Vertical
CH Low ( GFSK MODE )
120 Level (dBuV/m) Date: 2022-04-26
110
" ﬂ\
70| ] RdH
50|
30|
10|
2310 2320. 2330. 2340. 2350. 2360. 2370. 2380. 2390. 2405
Frequency (MHz)
Freq Reading C.F Result Limit Margin Detector
PK
MHz dBuV dB  dBuV/m  dBuV/m dB
2390.80 54.48 4.08 58.56 74.880 -15.44 Peak
Detector mode : Average Polarity : Vertical
CH Low ( GFSK MODE )
120 Level (dBuVim) Date: 2022-04-26
110
) /ﬂ\
70 \
50 Fadh
30|
10|
-2310 2320. 2330, 2340, 2350. 2360, 2370. 2380, 2300, 2405
Frequency (MHz)
Freq Reading C.F  Result Limit Margin Detector
PK
MHz dBuV dB  dBuV/m  dBuV/m dB
2390.00 43.11 4.08 47.19 54.00 -6.81 Peak
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Detector mode : Peak

Polarity : Horizontal

CH High ( GFSK MODE )
120 Level (dBuVim) Date: 2022-04-26
110|
e \\
M 5dE
70| )
e RVERR . A
50
30
10
2475 2478, 2480. 2482. 2484. 2486. 2488. 2490. 2492, 2494, 2496. 2498. 2500
Frequency (MHz)
Freq Reading C.F  Result Limit Margin Detector
PK
MHz dBuV dB  dBuV/m  dBuV/m dB
2483.50 54.47 4.60 59.07 74.00 -14.93 Peak

Detector mode : Average

Polarity : Horizontal

CH High ( GFSK MODE )
120 Level (dBuV/m) Date: 2022-04-26
110
) / \
70
2
sol= 7 - AR,
30
10
{}2475 2478, 2480. 2482, 2484, 2486. 2488, 2400. 2492, 2494, 2496. 2498. 2500
Frequency (MHz)
Freq Reading C.F Result Limit Margin Detector
PK
MHz dBuV dB  dBuV/m  dBuV/m dB
2483.58 44.85 4.60 48.65 54.80 -5.35 Peak
2485.13 47.48 4.62 52.18 54.80 -1.98 Peak
2486.08 47.98 4.64 52.82 54.80 -1.38 Peak
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Detector mode : Peak Polarity : Vertical
CH High ( GFSK MODE )
120 Level (dBuVim) Date: 2022-04-26
110

" SN

70| i 5, 5db
v SR . . . e

50

30

10|

2475 2478, 2480. 2482. 2484, 2486. 2488. 2490. 2492, 2494, 2496. 2493. 2500

Frequency (MHz})
Freq Reading C.F Result Limit Margin Detector
PK
MHz dBuV dB  dBuV/m  dBuV/m dB
2483.50 54,83 4.60 59.43 74.60  -14.57 Peak
Detector mode : Average Polarity : Vertical

CH High ( GFSK MODE )
120 Level (dBuVim) Date: 2022-04-26
110
70| \
50| 1 Tl 3]
30|
10

2475 2478, 2480. 2482, 2484, 2486. 2488. 2490. 2492, 2494, 2496. 2498. 2500

Frequency (MHz)
Freq Reading C.F  Result Limit Margin Detector
PK
MHz dBuV dB  dBuV/m  dBuV/m dB
2483.50 42.75 4.60 47.35 54.00 -6.65 Peak
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Bluetooth 5.0
Model Name JP20 Test By Peter Chu
Temp & Humidity 28°C, 54% Test Date 2022/04/26
Detector mode : Peak Polarity : Horizontal
CH Low ( GFSK MODE )
120 Level {dBuV/m) Date: 2022-04-26
110
90
70 =2
gt el g b o LT e LW Y | J, 'y ik -LJ
50
30
10
02310 2320. 2330. 2340. 2350. 2360. 2370. 2380. 2390. 2400. 2407
Frequency (MHz)
Freq Reading C.F  Result Limit Margin Detector
PK
MHz dBuV dB  dBuV/m  dBuV/m dB
239000  55.28  4.08  55.36  74.00 -14.64  Peak

Detector mode : Average Polarity : Horizontal
CH Low ( GFSK MODE )

120 Level {dBuVim) Date: 2022-04-26
110

90

70

50 1=

30

10

0231{1 2320. 2330. 2340. 2350. 2360. 2370. 2380. 2390. 2400. 2407

Frequency {MHz)
Freq Reading C.F  Result Limit Margin Detector
PK
MHz dBuV dB  dBuV/m  dBuV/m dB
2390.80 43,52 4.08 47.68 54.00 -6.48 Peak
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Detector mode : Peak Polarity : Vertical
CH Low ( GFSK MODE )

120 Level (dBuV/m) Date: 2022-04-26

110

90

70 _/ Byt

" Foetapaia . Ayt R A I

50

30

10

02310 2320, 2330. 2340. 2350, 2360, 2370, 2380. 2390, 2400, 2407

Frequency (MHz)
Freq Reading C.F  Result Limit Margin Detector
PK
MHz dBuV dB  dBuV/m dBuV/m dB
2390.00 54.86 4.88 58.94 74.00 -15.86 Peak
Detector mode : Average Polarity : Vertical
CH Low ( GFSK MODE )

120 Level {dBuV/m) Date: 2022-04-26

110

a0

T0

50 E —— AR

30

10

02310 2320. 2330. 2340. 2350. 2360. 2370. 2380. 2390. 2400. 2407
Frequency {MHz}
Freq Reading C.F Result Limit Margin Detector
PK
MHz dBuV dB  dBuV/m  dBuV/m dB
2390.00 43.61 4.08 47.69 54.00 =6.31 Peak
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Detector mode : Peak Polarity : Horizontal
CH High ( GFSK MODE )
120 Level (dBuV/m}) Date: 2022-04-26
110
) /‘ ’\
70 i o 5B
L LSS I NP R R .
50
30
10
"}2475 2478, 2480. 2482, 2484, 2486. 2488. 2490. 2492, 2494, 2496. 2498. 2500
Frequency (MHz)
Freq Reading C.F Result Limit Margin Detector
PK
MHz dBuV dB  dBuV/m  dBuV/m dB
2483.50 60.33 4.60 64.93 74.00 -9.07 Peak

Detector mode : Average Polarity : Horizontal
CH High ( GFSK MODE )

Level (dBuVim) Date: 2022-04-26

/N

120,

110

g

=
>

50 f -Odf

30

10

"2475 2478. 2480. 2482. 2484, 2486. 2488. 2490. 2492, 2494, 2496. 2498. 2500
Frequency {MHz)
Freq Reading C.F  Result Limit Margin Detector
PK
MHz dBuV dB  dBuV/m  dBuV/m dB
2483.50 44.76 4.60 49.36 54.00 -4.64 Peak
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Detector mode : Peak Polarity : Vertical
CH High ( GFSK MODE )
120Level (dBuV/m) Date: 2022-04-26
110

o0 N

70 A, fdB

MLJ/ ww\,w.- (e ok IR Y .

10|

2475 2478, 2480. 2482, 2484, 2486. 2488, 2490. 2492, 2494, 2496. 2498. 2500

Frequency (MHz)
Freq Reading C.F Result Limit Margin Detector
PK
MHz dBuV dB  dBuV/m  dBuV/m dB
2483.50 55.45 4.68 60.85 74.80  -13.95 Peak
Detector mode : Average Polarity : Vertical
CH High ( GFSK MODE )
120 Level (dBuVim) Date: 2022-04-26
110]
TT/IN
70|
50k~ 5, i |2}
U
10]
1':"24?’5 2478, 2480. 2482, 2484, 2486. 2488, 2490. 2492, 2494, 2496. 2498. 2500
Frequency {(MHz)
Freq Reading C.F Result Limit Margin Detector
PK
MHz dBuV dB  dBuV/m  dBuV/m dB
2483.58 43.89 4.68 48.49 54.80 =5.51 Peak
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8.7 POWERLINE CONDUCTED EMISSIONS
LIMITS

§ 15.207 (a) Except as shown in paragraph (b) and (c) 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 50 pH/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 boundary between the frequency ranges.

Frequency of Emission (MHz) Conducted limit (dBuv)
Quasi-peak Average
0.15-0.5 66 to 56 56 to 46
05-5 56 46
5-30 60 50
TEST EQUIPMENTS

The following test equipments are used during the conducted power line tests :

Name of Serial Calibration| Calibration
. Manufacturer Model
Equipment Number Date Due

BNC Coaxial ccs BNC50 11 01/20/2022 | 01/19/2023
Cable
EMI Test R&S ESCS 30 100348 | 02/24/2022 | 02/23/2023
Receiver
LISN FCC FCC-LISN-50-32-2| 08009 | 06/29/2021 | 06/28/2022
LISN SCHWARZBECK|  NNLK8130 8130124 | 01/14/2022 | 01/13/2023
Pulse Limiter R&S ESH3-22 100116 | 01/20/2022 | 01/19/2023

Software €3(6.101222)
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TEST SETUP

<«— Vertical Reference

40 cm EMI Test
< > EUT Receiver
| A
80 cm
LISN
|
Reference Ground Plan
TEST PROCEDURE

The EUT is placed on a non-conducting table 40 cm from the vertical ground
plane and 80cm above the horizontal ground plane. The EUT IS CONFIGURED
IN ACCORDANCE WITH ANSI C63.10.

The resolution bandwidth is set to 9 kHz for both quasi-peak detection and
average detection measurements.

Line conducted data is recorded for both NEUTRAL and LINE.
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TEST RESULTS
No non-compliance noted.
Test Voltage: AC 120V, 60Hz
Model No. JP20 Test Mode Normal Operation
Environmental 0 o Resolution
Conditions 25.5C, 70% RH Bandwidth 9 kHz
Tested by Oz Ding
Line
(The chart below shows the highest readings taken from the final data.)
BBLEVEI (dBuV) Date: 2022-04-14
70
60 |
%0 |
40 4
1
30
20
10
%0.150.2 0.5 1 2 5 10 20 30
Frequency (MHz)
Freq Reading C.F Result Limit Over Detector
Level Limit
MHz dBuv dB dBuv dBuv dB
0.156 23.67 10.28 33.95 55.65 -21.70 Average
0.156 38.20 10.28 438.43 65.65 -17.17 QP
0.216 17.22 10.27 27.49 52.96 -25.47 Average
0.216 25.72 10.27 35.99 62.96 -26.97 QP
0.502 28.02 10.29 38.31 46.00 -7.69 Average
0.502 31.23 10.29 41.52 56.00 -14.48 QP
0.914 11.28 10.34 21.62 46.00 -24.38 Average
0.914 19.03 10.34 29.37 56.00 -26.63 QP
1.888 10.75 10.48 21.23 46.00 -24.77 Average
1.888 18.95 10.48 29.43 56.00 -26.57 QP
10.508 19.24 13.28 32.52 50.00 -17.48 Average
10.508 25.28 13.28 38.56 60.00 -21.44 QP

NOTE:

1. Measured Level (dBuV) = LISN Factor (dB) + Cable Loss (dB)+ Meter Reading (dBuV)
2. Over Limit (dBuV) = Resultl (dBuV) — Limits (dBuV)
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Model No. JP20 Test Mode Normal Operation
Environmental 0 o Resolution
Conditions 25.5€C, 70% RH Bandwidth | < 2
Tested by Oz Ding
Neutral
(The chart below shows the highest readings taken from the final data.)

aoLeveI (dBuV) Date: 2022-04-14
70
B
60
[
5044

| 1 =
WA W
30 ﬂ{ e wwwﬂ*“ﬂﬁmwaw J |
f W iy q{ W | W'«W‘W

20 1

10,

0.150.2 0.5 1 2 5 10 20 30
Frequency (MHz)
Freqg Reading C.F Result Limit Over Detector
Level Limit
MHz dBuV dB dBuV dBuV dB

.152 26.59 10.29 36.68 55.91 -19.03 Average
.152 38.44 10.29 48.73 65.91 -17.18 QP
.220 15.11 10.29  25.40 52.83 -27.43  Average
.220 25.92 10.29 36.21 62.83 -26.62 QP

(S T e T - [ e I s e e e
.
o
o
S

28.26 10.30 38.56 46.00 -7.44  RAverage
.502 31.21 10.30 41.51 56.00 -14.49 QP
.885 7.98 10.36 19.34 46.00 -27.66  Average
.885 15.72 10.36  26.08 56.00 -29.92 QP
.436 8.98 10.90 19.868 46.00 -26.12  Average

Ll
f=9
Lad
n

17.24 10.90 28.14 56.00 -27.86 QP
10.847 18.99 13.65 32.64 50.00 -17.36  Average
10.847 24.47 13.65 38.12 60.00 -21.88 QP

NOTE:
1. Measured Level (dBuV) = LISN Factor (dB) + Cable Loss (dB)+ Meter Reading (dBuV)

2. Over Limit (dBuV) = Resultl (dBuV) — Limits (dBuV)
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9. ANTENNA REQUIREMENT
9.1 STANDARD APPLICABLE

For intentional device, according to FCC 47 CFR Section 15.203, 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.

And according to FCC 47 CFR Section 15.247 (b), if transmitting antennas of
directional gain greater than 6dBi are used, the power shall be reduced by the
amount in dB that the directional gain of the antenna exceeds 6dBi.

9.2 ANTENNA CONNECTED CONSTRUCTION
Type: WLAN ANTENNA
Model: DB1EM60-10300-S

Manufacturer: BRITO
Gain: 4.6 dBi

=== END of Report ===
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