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1. TEST REPORT CERTIFICATION
Applicant : inMusic Brands, Inc.
200 Scenic View Drive, Cumberland, Rl 02864, U.S.A.
Manufacturer : inMusic Brands, Inc.
200 Scenic View Drive, Cumberland, Rl 02864, U.S.A.
Equipment Under Test :  Audio Device
Model : HG12
Brand : HEADRUSH
Date of Test : April 10, 2024 ~ May 03, 2024
APPLICABLE STANDARD
STANDARD TEST RESULT

FCC Part 15 Subpart C AND No non-compliance noted
ANSI C63.10: 2013 P

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%efa

John Chen
Supervisor
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2. EUT DESCRIPTION

Product Name

Audio Device

Model HG12
Brand HEADRUSH
Received Date April 09, 2024

Frequency Range

IEEE 802.11b/g, 802.11n HT20: 2412MHz~2462MHz
Bluetooth 5.0: 2402MHz~2480MHz

Transmit Power

IEEE 802.11b Mode: 19.12dBm (81.658mW)

IEEE 802.11g Mode: 22.03dBm (159.588mW)

IEEE 802.11n HT20 Mode: 21.67dBm (146.893mW)
Bluetooth 4.0 Mode: 5.53dBm (3.575mW)

Bluetooth 5.0 Mode: 5.56dBm (3.600mW)

Channel Spacing

IEEE 802.11b/g, 802.11n HT20: 5MHz
Bluetooth 5.0: 2MHz

Channel Number

IEEE 802.11b/g, 802.11n HT20: 11 Channels
Bluetooth 5.0 : 40 Channels

Transmit Data Rate

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

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

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

Type of Modulation

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: WLAN EMBEDDED ANTENNA
Model: WLA-EM-1707-0064-B

Antenna Type Manufacturer: BRITO
Gain: 4.63 dBi
Power Rating AC 100-240V

Hardware Version

INM-HG12-Rear Panel

Software Version

N/A

Firmware Version

6.1.81-inmusic-2024-03-06-rt26

Temperature Range | 0°C ~ +40°C
Reported Date May 07, 2024
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

This document cannot be reproduced except in full, without prior written approval of the Company. A4 R AN T BT > R 5] S ES -
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REMARK:

1. The sample (HG12) 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-HG12 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 Synaptics.
The antenna peak gain 4.63dBi (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 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. A4 R AN T BT > R 5] S ES -
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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
[1 No.8, Jiucengling, Xinhua Dist., Tainan City 712, Taiwan (R.O.C.)
X No. 168, Ln. 523, Sec. 3, Zhongzheng Rd., Rende Dist., Tainan City 717017, Taiwan

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. A4 R AN T BT > R 5] S ES -
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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. A4 R AN T BT > R 5] S ES -
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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
R S0
Radl.ateqrgé?gistlgr:l,CSB(qI:/I:Gz ~1GHz +3.76dB
Fadeg e Gh 95T
RadlatedTI(EarsTsssi’:gr?,ég?%;ZGﬁGHz +4.79dB
Power Line Conducted Emission, 9kHz~30MHz +1.83dB
Band Width 0.025%
Peak Output Power MU +1.9dB
Band Edge MU 1+0.264dBuV
Channel Separation MU +361.69Hz
Duty Cycle MU 10.2%
Frequency Stability MU +0.493Hz
Temperature +0.5
Humidity 3%

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. A4 R AN T BT > R 5] S ES -
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7. SETUP OF EQUIPMENT UNDER TEST
7.1 SETUP CONFIGURATION OF EUT
FOR RF TEST
Notebook
(F)
EUT (G)

Command

board

(E) (D) (C)
(B) Adapter
N/A N/A N/A
(A)
AC
Source
FOR EMI TEST
N/A N/A N/A N/A
(F) (G) (H) ()
(C) | Speaker
Ad (B)
apter EUT system
(A)
(E) (D)
AC
Source Earphone iPad
mini

This document cannot be reproduced except in full, without prior written approval of the Company. A4 R AN T BT > R 5] S ES -
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RF test

No. Product Manufacturer| Model No. |Certify No. Signal cable
1 Note Book ACER MS2229 DOC [Non-shd, 1.8m, 1core
No. |Signal cable description

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

B |DC Power Unshielded, 1.4m, 1pcs with one core.

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

D |Audio 3.5m Unshielded, 0.4m, 4pcs.

E |Audio 6.4m Unshielded, 0.8m, 6pcs.

F |Command Unshielded, 0.4m, 1pcs.

G |USB Shielded, 3.0m, 1pcs with one core.

This document cannot be reproduced except in full, without prior written approval of the Company. A4 R AN T BT > R 5] S ES -
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EMI test
No.| Product Manufacturer Model No. |Certify No. Signal cable
1| iPad mini Apple A2567 DOC |N/A
2 %@zf:g infotec SP-102 DOC  |N/A
3 | Earphone N/A N/A DOC |N/A
No. |Signal cable description
A |AC Power Unshielded, 1.0m, 1pcs.
B |DC Power Unshielded, 1.1m, 1pcs with one core.
C |Audio Shielded, 1.0m, 1pcs.
D |Audio Shielded, 1.5m, 1pcs.
E |Audio Shielded, 3.0m, 1pcs.
F |USB Shielded, 1.6m, 1pcs with one core.
G |Audio Shielded, 0.4m, 2pcs.
H [Audio Shielded, 0.6m, 3pcs.
| |Audio Shielded, 1.0m, 2pcs.
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. A4 R AN T BT > R 5] S ES -
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7.3 EUT OPERATING CONDITION

RF Setup

WIFI:
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

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

HT20 Mode

wl down

wl mpc 0

wl country ALL

wl band b

wl up

wl 2g_rate -h 0 -b 20

This document cannot be reproduced except in full, without prior written approval of the Company. A4 R AN T BT > R 5] S ES -
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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 (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.

This document cannot be reproduced except in full, without prior written approval of the Company. A4 R AN T BT > R 5] S ES -
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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 + 7

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 C0O 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.
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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 #1166
Name of Equipment | Manufacturer Model Serial Number Calgoarz:lon Calibration Due
/E;(stz‘;fc”um KEYSIGHT NOO10A | MY54430216 | 07/25/2023 07/24/2024
SMA Cable+10dB ccs SMA+10dB | gpvia/1008 01/17/2024 | 01/16/2025
Attenuator ATT
Software Excel(ccs-06-2020 v1.1)
TEST SETUP
Spectrum
EUT Analyzer

TEST PROCEDURE

~NOoO O~ WN =

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

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

. Detector = Peak.

. Trace mode = max hold.

. Sweep = auto couple.

. Allow the trace to stabilize.

. 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. A4 R AN T BT > R 5] S ES -
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TEST RESULTS
No non-compliance noted.

Model Name HG12 Test By Peter Chu
Temp & Humidity 25.5C, 52% Test Date 2024/04/23
IEEE 802.11b mode

Channel . .. A
Channel Frequency 6dB B;:dmdth M|n|m|:1I-rIn Limit Pass / Fail
(MHz) (MHz) (kHz)
Low 2412 8.06 500 PASS

Middle 2437 8.06 500 PASS

High 2462 8.07 500 PASS
NOTE : 1. At finial test to get the worst-case emission at 1Mbps long.

2. The cable assembly insertion loss of 11.24dB was entered as an offset in
the spectrum analyzer to allow for direct reading of power.

IEEE 802.11g mode

Chanmel F?e';au"e“ne;y 6dB Bandwidth | Minimum Limit|
(MHz2) (MHz) (kHz)
Low 2412 15.37 500 PASS
Middle 2437 16.34 500 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 11.24dB 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. A4 R AN T BT > R 5] S ES -
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IEEE 802.11n HT20 mode
channel | Frecuonay | 6dBBandwidth | Minimum Limit |
(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 11.24dB was entered as an offset in
the spectrum analyzer to allow for direct reading of power.
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Model Name HG12 Test By Peter Chu
Temp & Humidity 24.4°C, 45% Test Date 2024/04/29
Bluetooth 4.0 (GFSK) mode
Channel 6dB Bandwidth | Minimum Limit _
Channel Frequency KH KH Pass / Fail
(MHz) (kHz) (kHz)
Low 2402 715 500 PASS
Middle 2442 714 500 PASS
High 2480 714 500 PASS
NOTE : 1. At finial test to get the worst-case emission at 1Mbps.

2. The cable assembly insertion loss of 11.24dB was entered as an offset in
the spectrum analyzer to allow for direct reading of power.

Model Name HG12 Test By Peter Chu
Temp & Humidity 24.4°C, 45% Test Date 2024/04/29
Bluetooth 5.0 (GFSK) mode

Channel . . . .
6dB Bandwidth Minimum Limit
Channel | Frequency o - o ;H "M pass / Fail
(MHz) (kHz) (kHz)
Low 2402 1160 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 11.24dB 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 \i/li/léll
T | RF [50@ bC [ | | SENSE:INT| | ALIGN AUTO  [07:38:15 PM Apr23, 2024
[Center Freq 2.412000000 GHz | Center Freq: 2.412000000 GHz Radio Std: None TracelDetector
T Trig: Free Run Avg|Hold:>100/100
| #IFGain:Low #Atten: 20 dB Radio Device: BTS
Mkr1 2.41095 GHz|
fodidy _Ref 40.00 dBm 7.9815 dBm
og
300
- Clear Write|
’1
100
2 w p AT RN
[ i B
-10.0 Average|
[/ W |
-20.0 JJ\/M \'LJI W
300 M"\J"J\ ,\/"’“\,« WM\U\ /“"\N\JU
400 Max Hold
-50.0
Center 2.412 GHz Span 30 MHz
Res BW 100 kHz #/BW 300 kHz Sweep 2.933 ms| Min Holdl
Occupied Bandwidth Total Power 23.4 dBm
11.647 MHz Detector
eal
Transmit Freq Error 128.82 kHz OBW Power 99.00 % Auto Man(j
x dB Bandwidth 8.061 MHz x dB -6.00 dB
IMSG STATUS
CH Mid ( 802.11b MODE)
BE Keysight Spectrum Analyzer - Occupied BW =R
T RF [s0a bC | [ | SENSE:INT| [ ALIGN AUTQ  [07:39:13 PM Apr23, 2024
[Center Freq 2.437000000 GHz | Center Freq: 2.437000000 GHz Radio Std: None Trace/Detector
= Trig: Free Run Avg|Hold:>100/100
| #IFGain:Low #Atten: 20 dB Radio Device: BTS
Mkr1 2.43595 GHz
10 dBidiv____ Ref 40.00 dBm 8.3870 dBm
og
300
Clear Write|
200 ‘1
100
000 VWWA\ SN,
-10.0 JV/", L‘J\J A
200 J\J\J‘J\) Mg vy
200 w, -
oo ﬂnﬁ’\‘/u\u) “/ \M\,W
-50.0
Center 2.437 GHz Span 30 MHz
Res BW 100 kHz #/BW 300 kHz Sweep 2.933 ms| Min Holdl
Occupied Bandwidth Total Power 23.7 dBm
11.779 MHz Det:ctg
eal
Transmit Freq Error 26.083 kHz OBW Power 99.00 % Auto Manij
x dB Bandwidth 8.058 MHz x dB -6.00 dB
IMSG STATUS
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CH High ( 802.11b MODE)

[BE Key<ight Spectrum Analyzer - Occupied BW == i&l

T ] RF [s02 bC | | | SENSE:INT| [ ALIGN AUTQ  |07:40:32 PM Apr23, 2024
[Center Freq 2.462000000 GHz | Center Freq: 2.462000000 GHz Radio Std: None Trace/Detector
[vw] Trig: Free Run Avg|Hold:>100/100
| #IFGain:Low #Atten: 20 dB Radio Device: BTS
Mkr1 2.46245 GHz|
10 dBidiv Ref 40.00 dBm 8.3505 dBm
Log
300 .
S00 Clear Write
.1
100
0o I | AN b,
oo i \

00 i Y1

200 | e L Y o
” \.ru\ rj \JMV/LJ\J\‘/\_]\J
500
Center 2.462 GHz Span 30 MHz
Res BW 100 kHz #/BW 300 kHz Sweep 2.933 ms| Min Holdl
Occupied Bandwidth Total Power 23.8 dBm
11.848 MHz Detector
Peak®
Transmit Freq Error -22.386 kHz OBW Power 99.00 % Auto Man|j
x dB Bandwidth 8.073 MHz x dB -6.00 dB
IMSG STATUS
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6dB BANDWIDTH ( 802.11g MODE)
CH Low ( 802.11g MODE)
BE Keysight Spectrum Analyzer - Occupied BW \i/li/léll
T ] RF [50@ bC | | | SENSE:INT| | ALIGN AUTO  [07:44:50 PM Apr23, 2024
[Center Freq 2.412000000 GHz | Center Freq: 2.412000000 GHz Radio Std: None TracelDetector
T Trig: Free Run Avg|Hold:>100/100
| #IFGain:Low #Atten: 20 dB Radio Device: BTS
Mkr1 2.41323 GHz|
fodsiy _Ref 40.00 dBm 1.9705 dBm
og
300
- Clear Write|
100 al
00n S RPIWES mm, N
[ e el 1 L L
-10.0
200 = L\v
300 Lo W Mr\\’\"“w Ao
-40.0
-50.0
Center 2.412 GHz Span 30 MHz
Res BW 100 kHz #/BW 300 kHz Sweep 2.933 ms| Min Holdl
Occupied Bandwidth Total Power 20.5 dBm
16.344 MHz Detector
eal
Transmit Freq Error -66.857 kHz OBW Power 99.00 % Auto Man(j
x dB Bandwidth 15.37 MHz x dB -6.00 dB
IMSG STATUS
CH Mid ( 802.11g MODE)
BE Keysight Spectrum Analyzer - Occupied BW =R
T RF [s0a bC | [ | SENSE:INT| [ ALIGN AUTQ  |07:43:58 PM Apr23, 2024
[Center Freq 2.437000000 GHz | Center Freq: 2.437000000 GHz Radio Std: None Trace/Detector
— Trig: Free Run Avg|Hold:>100/100
| #IFGain:Low #Atten: 20 dB Radio Device: BTS
Mkr1 2.43823 GHz
fodmiav___ Ref 40.00 dBm 2.5483 dBm
og
300
00 Clear Write|
1
100
o beed Wl b 4 LN L
0.0
g )
-20.0 -
-30.0 |ty /"MN W\”w\
-40.0 AL LR
-50.0
Center 2.437 GHz Span 30 MHz
Res BW 100 kHz #/BW 300 kHz Sweep 2.933 ms| Min Holdl
Occupied Bandwidth Total Power 21.1 dBm
16.335 MHz Det:ctg
eal
Transmit Freq Error -74.748 kHz OBW Power 99.00 % Auto Manij
x dB Bandwidth 15.35 MHz x dB -6.00 dB

STATUS

This document cannot be reproduced except in full, without prior written approval of the Company. A4 R AN T BT > R 5] S ES -



Page: 24 / 154
Report No.: TMTN2404000332NR Rev.: 00

CH High ( 802.11g MODE)

[BE Key<ight Spectrum Analyzer - Occupied BW = |[- |@_I
T ] RF [500 DC | [ | SENSE:INT] [ ALIGN AUTO  [07:42:54 PM Apr23, 2024
[Center Freq 2.462000000 GHz | Center Freq: 2.462000000 GHz Radio Std: None Trace/Detector
[vw] Trig: Free Run Avg|Hold:>100/100
| #IFGain:Low #Atten: 20 dB Radio Device: BTS
Mkr1 2.46131 GHz|
10 dBidiv Ref 40.00 dBm 2.8095 dBm
Log
300 .
S00 Clear Write
100 al
b4
0.00 n il - DAty L M e L VRPN, o n
[PLEN P YR S \l e LY L
-10.0

o I = BN

AN '\a’\\
-40.0 LMJL/M
500
Center 2.462 GHz Span 30 MHz
Res BW 100 kHz #/BW 300 kHz Sweep 2.933 ms| Min Holdl
Occupied Bandwidth Total Power 21.1 dBm
16.292 MHz Detector|
Peak®
Transmit Freq Error -74.234 kHz OBW Power 99.00 % Auto Man|j

x dB Bandwidth 15.21 MHz x dB -6.00 dB

MSG STATUS
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6dB BANDWIDTH ( 802.11n HT20 MODE)
CH Low ( 802.11n HT20 MODE)
BE Keysight Spectrum Analyzer - Occupied BW \i/li/léll
T | RF [50@ bC [ | | SENSE:INT| | ALIGN AUTO  [07:21:01 PM Apr23, 2024
[Ref Value 40.00 dBm | Center Freq: 2.412000000 GHz Radio Std: None TracelDetector
T Trig: Free Run Avg|Hold:>100/100
| #IFGain:Low #Atten: 20 dB Radio Device: BTS
Mkr1 2.41323 GHz|
fodidy _Ref 40.00 dBm 2.1986 dBm
og
300
- Clear Write|
100 al
- R SN
S L1 A e [ L | Ry
-10.0
-20.0 r”ﬂ Mo,
o s o,
[ty rfianin
-40.0
-50.0
Center 2.412 GHz Span 30 MHz
Res BW 100 kHz #/BW 300 kHz Sweep 2.933 ms| Min Holdl
Occupied Bandwidth Total Power 20.7 dBm
17.537 MHz DetFt‘ect::
eal
Transmit Freq Error -57.887 kHz OBW Power 99.00 % Auto Man(j
x dB Bandwidth 15.22 MHz x dB -6.00 dB
IMSG STATUS
CH Mid ( 802.11n HT20 MODE)
BE Keysight Spectrum Analyzer - Occupied BW =R
T RF [s0a bC | [ | SENSE:INT| [ ALIGN AUTQ  [07:22:28 PM Apr23, 2024
[Center Freq 2.437000000 GHz | Center Freq: 2.437000000 GHz Radio Std: None Trace/Detector
= Trig: Free Run Avg|Hold:>100/100
| #IFGain:Low #Atten: 20 dB Radio Device: BTS
Mkr1 2.4382 GHz|
fodmia__ Ref 40.00 dBm 1.4902 dBm
og
300
00 Clear Write|
100 ’1
nee PRI B RV Bt o WU N OO
0.0
-20.0 *JJ I
00 WV/” N
-40.0 ALl
-50.0
Center 2.437 GHz Span 30 MHz
Res BW 100 kHz #/BW 300 kHz Sweep 2.933 ms| Min Holdl
Occupied Bandwidth Total Power 20.0 dBm
17.530 MHz Detector
eal
Transmit Freq Error -63.498 kHz OBW Power 99.00 % Auto Manij
x dB Bandwidth 15.22 MHz x dB -6.00 dB

STATUS
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CH High ( 802.11n HT20 MODE)

[BE Key<ight Spectrum Analyzer - Occupied BW = |[- |@_I
T ] RF [s02 bC | | | SENSE:INT| [ ALIGN AUTQ  |07:34:28 PM Apr23, 2024
[Sweep Time 2.93 ms | Center Freq: 2.462000000 GHz Radio Std: None TracelDetector
[vw] Trig: Free Run Avg|Hold:>100/100
| #IFGain:Low #Atten: 20 dB Radio Device: BTS
Mkr1 2.4632 GHZ|
10 dBidiv Ref 40.00 dBm 0.88816 dBm|
Log
300 )
S00 Clear Write
100 ,1
0.00
N TR VOO WO g e S PO SO IO

erton La vy
500
Center 2.462 GHz Span 30 MHz
Res BW 100 kHz #/BW 300 kHz Sweep 2.933 ms| Min Holdl
Occupied Bandwidth Total Power 19.2 dBm
17.463 MHz Detector
Peak®
Transmit Freq Error -67.001 kHz OBW Power 99.00 % Auto Man|j
x dB Bandwidth 15.21 MHz x dB -6.00 dB
IMSG STATUS
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CH Low ( GFSK MODE )
BE Keysight Spectrum Analyzer - Swept SA =S |
T | RF [50@ bC [ | | SENSE:INT| ALIGN AUTO  [09:59:28 PM Apr23, 2024 Frequency
#Avg Type:RMS TRACE
[Center Freq 2.402000000 GP% Trig: Free Run Av;\gHoyl'g:iWHo i [t234556
IFGainiLow © Atten: 20 dB DET|P PANNN
Auto Tune
Ref Offset 11.24 dB Mkr1 2.401 950 GHZ]
19 dBidie Ref 21.24 dBm 5.125 dBm
‘ Center Freq||
1.2 ‘1 2.402000000 GHz|
124 N glooas
T 715 kHz StartFreq||
87 / 2.399500000 GHz
188 ».‘,:/ \4/—1 Stop Freq||
2.404500000 GHz
288 ///\ \
CF Step
B8 1.000000000 GHz|
j\// |Auto Man(i
438 [
L e
s Vol P ] Freq Offset
’ 0Hz
-68.8
Center 2402000 GHz Span 5.000 MHz|
Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)
IMSG STATUS
CH Mid ( GFSK MODE )
B Keysight Spectrum Analyzer - Swept SA ===
T ] RF [s0a bC | [ | SENSE:INT| ALIGN AUTO  [10:00:09 PM Apr23, 2024 Frequency
#Avg Type:RMS TRACE[1 23456
Eenter Freq 2.442000000 GPHNg: Wide o Trig: FreeRun Avg|Hold:>1010 Lk ‘H g
IFGain:Low © Atten: 20 dB DET/P PANNN
Auto Tune
Ref Offset 11.24 dB Mkr1 2.441 955 GHZ|
1L%:|Bldiv Ref 21.24 dBm 5.083 dBm|
‘ Center Freq||
12 61 2.442000000 GHz
124 L\ glogam
7 7014 kHz StartFreq||
87 / 2.439500000 GHz
188 vj \,,\ Stop Freqj|
2.444500000 GHz
288 //\ \
CF Step
=8 \M’_‘\ 1.000000000 GHz,
/ﬂ/ |Auto Man|j
-48.8 W;’“M "\w\/\
e, i Freq Offset
588
0 Hz|
688
Center 2.442000 GHz Span 5.000 MHz|
Res BW 100 kHz #/BW 300 kHz Sweep 1.000 ms (1001 pts)
IMSG STATUS
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CH High ( GFSK MODE )
BE Keysight Spectrum Analyzer - Swept SA ‘iui“g_'
T RF [s02 bC | | | SENSE:INT| [ ALIGN AUTQ  [10:00:46 PM Apr23, 2024 Frequency
#Avg Type:RMS TRACE
’Eenter Freq 2.480000000 Gp% Trig: Free Run Av;luHo\If::imHD TYPE i\f&;lswiﬂ;
N el . pET|PPANNN
IFGain:Low Atten: 20 dB
Ref Offsst 11.24 dB Mkr1 2.479 960 GHZ Auto Tune
19 dBidiv Ref 21.24 dBm 4.580 dBm
‘ Center Freq||
112 1 2.480000000 GHz
124 JM =Go0-dB
' 7114 kHz StartFreq||
-B.76 / 2.477500000 GHz
-18.8 v—/ \/ﬂ Stop Freq||
2.482500000 GHz|
288 /]
-38.8 /’/ \ CF Step
: 1.000000000 GHz
J’// |Auto Man|f
-48.8 .,
W %
el Freq Offset
588
7 0 Hz|
-60.8
Center 2.480000 GHz Span 5.000 MHz|
Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)
IMSG STATUS
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CH Low ( GFSK MODE )
BE Keysight Spectrum Analyzer - Swept SA =] i‘léll
T | RF [50@ bC [ | | SENSE:INT| ALIGN AUTO | 09:58:38 PM Apr23, 2024 Frequency
#Avg Type:RMS TRACE
[Center Freq 2.402000000 GPI:g: Wids ) Trg: Free Run Av;\gHoyl'g:iWHo i }1 23456
IFGain:Low Atten: 20 dB DET|P PANNN
Auto Tune
Ref Offset 11.24 dB Mkr1 2.401 97 GHZ|
19 dBidie Ref 21.24 dBm 4.861 dBm
Center Freq||
1.2 01 2.402000000 GHz
124 ) 6-00

7/ Y 6 MHz StartFreq|
87 / 2.397000000 GHz
a8 Stop Freq|

2.407000000 GHz
288 / \\/ V
CF Step
BB 1.000000000 GHz
|Auto Man(i
-43.8 M\PJ«\/W (T
-58.5 fvortadef ) Mm . FreqOffset
0Hz
-68.8
Center 2402000 GHz Span 10.00 MHz|
Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)
IMSG STATUS
CH Mid ( GFSK MODE )
B Keysight Spectrum Analyzer - Swept SA ===
T ] RF [s0a bC | [ | SENSE:INT| ALIGN AUTQ  |09:48:42 PM Apr23, 2024 Frequency
#Avg Type:RMS TRACE[1 23456
Eenter Freq 2.442000000 GPHNg: Wide 50 Trig: Free Run Avg|Hold:>1010 Lk ‘H o
IFGain:Low Atten: 20 dB peT|P PANNN
Auto Tune
Ref Offset 11.24 dB Mkr1 2.441 97 GHz
{9 gBidiy_ Ref 21.24 dBm 4.795 dBm|
Center Freq||
12 /’1 2.442000000 GHz|
124 ISVAR G-

\7’) \_1\ & MHz StartFreq||
a7 / 2.437000000 GHz
188 Stop Freq|

2.447000000 GHz
288 /f k\/ v v

CF Step
BE 1.000000000 GHz
|Auto Man|j

-48.8 e —
-50.8 |l fen) S Freq Of‘r;s::
688

Center 2.442000 GHz
Res BW 100 kHz

#VBW 300 kHz

Span 10.00 MHz|

Sweep 1.000 ms (1001 pts)

STATUS
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CH High ( GFSK MODE )
BE Keysight Spectrum Analyzer - Swept SA ‘iui“g_'
T ] RF [s02 bC | | | SENSE:INT| [ ALIGN AUTQ  |09:47:52 PM Apr23, 2024 Frequency
#Avg Type:RMS TRACE
’Eenter Freq 2.480000000 Gp% Trig: Free Run Av;luHo\If::imHD TYPE i\f&;lswiﬂ;
: -
IFGain:Low Atten: 20 dB DET|P PANNN
Auto Tune
Ref Offset 11.24 dB Mkr1 2.479 98 GHz|
19 dBidiv Ref 21.24 dBm 4.038 dBm
Center Freq||
112 ’1 2.480000000 GHz
124 v 6. 00UB
7‘ 1.16 MHz StartFreq|]
876 / y 2.475000000 GHz
e Stop Freq||
2.485000000 GHz|
288 W
-38.8 / CF Step
: 1.000000000 GHz
|Auto Man|f
a8 MW W\‘W\%
58,8 pyeten S bt g FreqOffset
0 Hz|
-60.8
Center 2.480000 GHz Span 10.00 MHz|
Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)
IMSG STATUS
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§ 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 #1166
Name of Equipment | Manufacturer Model Serial Number Calgoarz:ion Calibration Due
'ﬁ?QySZZfCtr“m KEYSIGHT | N9010A | MY54430216 | 07/25/2023 | 07/24/2024
SMA Cable+10dB ccs  |SMAH10AB|  qpin/10d8 | 01/17/2024 | 01/16/2025
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 HG12 Test By Peter Chu
Temp & Humidity 25.5C, 52% Test Date 2024/04/23
IEEE 802.11b mode
Output Power Output Power .
F Limit
Channel reatiency Data Rate | Power Set (dBm) Total o Result
(MHz) ChainA (dBm) (W) (dBm)
Low 2412 1 15 18.71 18.71 0.0743 PASS
Middle 2437 1 15 19.02 19.02 0.0798 30.00 PASS
High 2462 1 15 19.12 19.12 0.0817 PASS
NOTE : 1. Atfinial test to get the worst-case emission at 1Mbps long.

IEEE 802.11g mode

2. The cable assembly insertion loss of 11.24dB was entered as an offset in the
spectrum analyzer to allow for direct reading of power, it was not displayed on the
plot due to the instrument.

Frequency Output Power Output Power Limit
Channel Data Rate | Power Set (dBm) Total Result
(MHz) ChainA (dBm) (W) (dBm)
Low 2412 6 13 21.33 21.33 0.1358 PASS
Middle 2437 6 13 22.01 22.01 0.1589 30.00 PASS
High 2462 6 13 22.03 22.03 0.1596 PASS
NOTE : 1.Atfinial test to get the worst-case emission at 6Mbps.

2. The cable assembly insertion loss of 11.24dB was entered as an offset in the
spectrum analyzer to allow for direct reading of power, it was not displayed on the
plot due to the instrument.

IEEE 802.11n HT20 mode

F Output Power Output Power _

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

(MHz) ChainA (dBm) (W) (dBm)
Low 2412 MCS1 13 21.67 21.67 0.1469 PASS
Middle 2437 MCS1 13 20.61 20.61 0.1151 30.00 PASS
High 2462 MCS1 13 19.97 19.97 0.0993 PASS

NOTE : 1. Atfinial test to get the worst-case emission at 6.5Mbps.

2. The cable assembly insertion loss of 11.24dB was entered as an offset in the
spectrum analyzer to allow for direct reading of power, it was not displayed on the
plot due to the instrument.
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Model Name HG12 Test By Peter Chu
Temp & Humidity 24.4°C, 45% Test Date 2024/04/29
Bluetooth 4.0 (GFSK) mode
Channel . .
Channel Frequency Pe?l(;BP;\)Ner LT (ngv;; T Pass / Fail
(MHz)
Low 2402 5.52 30.00 PASS
Middle 2442 5.53 30.00 PASS
High 2480 4.97 30.00 PASS
NOTE : 1. Atfinial test to get the worst-case emission at 1Mbps.

2. The cable assembly insertion loss of 11.24dB was entered as an offset in the

spectrum analyzer to allow for direct reading of power, it was not displayed on the
plot due to the instrument.

Bluetooth 5.0 (GFSK) mode
Channel F?er::{aunennec:y Pe?ld(;;\)lver HLS I(’;)I;vme; il Pass / Fail
(MHz)
Low 2402 5.56 30.00 PASS
Middle 2442 5.55 30.00 PASS
High 2480 4.93 30.00 PASS

NOTE :

1. At finial test to get the worst-case emission at 2Mbps.
2. The cable assembly insertion loss of 11.24dB was entered as an offset in the

spectrum analyzer to allow for direct reading of power, it was not displayed on the
plot due to the instrument.
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AL Average Power
Channel Frequency (dBm)
(MHz)
Low 2412 15.64
Middle 2437 16.09
High 2462 16.17

IEEE 802.11g mode

S, Average Power
Channel Frequency (dBm)
(MHz)
Low 2412 12.96
Middle 2437 13.73
High 2462 13.73

IEEE 802.11n HT20 mode

CUEITE Average Power
Channel Frequency (ngm)
(MHz)
Low 2412 12.65
Middle 2437 12.08
High 2462 11.25
Bluetooth 4.0 (GFSK) mode
SUEIIE Average Power
Channel Frequency (ngm)
(MHz)
Low 2402 5.10
Middle 2442 5.10
High 2480 4.52
Bluetooth 5.0 (GFSK) mode
UL Average Power
Channel Frequency (ngm)
(MHz)
Low 2402 4.92
Middle 2442 4.99
High 2480 4.33
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CH Low ( 802.11b MODE)
Bl Keysight Spectrum Analyzer - Channel Power \i/li/léll
T | RF [50@ bC [ | | SENSE:INT| | ALIGN AUTO  [09:01:35 PM Apr19, 2024
[Ref Value 45.00 dBm | Center Freq: 2.412000000 GHz Radio Std: None TracelDetector
T Trig: Free Run Avg|Hold:>10/10
| #IFGain:Low #Atten: 30 dB Radio Device: BTS
10 dBidiv Ref 45.00 dBm
Log
350
=0 Clear Write|
150
Il B Y |
500
-5.00
150
-25.0 —— — S ——
350
-45.0
Center 2.412 GHz Span 30 MHz
Res BW 1 MHz #/BW 3 MHz Sweep 1ms Min Holdl
Channel Power Power Spectral Density
Detector|
Peak P,
18.71 dBm /22mHz |} -54.72 dBm mz i auto “an |
IMSG STATUS
CH Mid ( 802.11b MODE)
M Keysight Spectrum Analyzer - Channel Power =R
T | RF [50@ bc | | | SENSE:INT| [ ALIGN AUTO _ [09:22:24 PM Apr19, 2024
[VBW 3.0000 MHz | Center Freq: 2.437000000 GHz Radio Std: None TracelDetector
75 Trig: Free Run Avg|Hold:>100/100
| #IFGain:Low #Atten: 30 dB Radio Device: BTS
10 dBidiv Ref 35.00 dBm
og
250
150 Clear Write|
R e |
500
-5.00
-15.0
-25.0 - R N —
-35.0
-45.0
550
Center 2.437 GHz Span 30 MHz
Res BW 1 NMHz #VBW 3 MHz Sweep 1ms Min Holdl
Channel Power Power Spectral Density
Detector|
PeakP,
19.02 dBm /22mHz |} -54.40 dBm 1z i auto “Hanl
IMSG STATUS

36 / 154
00

This document cannot be reproduced except in full, without prior written approval of the Company. A4 R AN T BT > R 5] S ES -



Page: 37 / 154
Report No.: TMTN2404000332NR Rev.: 00
CH High ( 802.11b MODE)
B Keysight Spectrum Analyzer - Channel Power [iﬂi“@_l
T RF [s02 bC | | | SENSE:INT| [ ALIGN AUTO  [09:23:57 PM Apr19, 2024
[Ref Value 35.00 dBm | Center Freq: 2.462000000 GHz Radio Std: None Trace/Detector
7~ Trig: Free Run Avg|Hold:>100/100
| #IFGain:Low #Atten: 30 dB Radio Device: BTS
10 dBidiv Ref 35.00 dBm
og
50
150 Clear Write
R B
5.00
-5.00
-15.0 Averagell
-25.0 =
-35.0
450 Max Hold|
-55.0
Center 2.462 GHz Span 30 MHz
Res BW 1 MHz #/BW 3 MHz Sweep 1ms Min Holdl
Channel Power Power Spectral Density
Detector|
Peak®
19.12dBm /22mHz |} -54.30 dBm 1z |1 auto Man|
IMSG STATUS
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MAXIMUM PEAK OUTPUT POWER ( 802.11g MODE)
CH Low ( 802.11g MODE)
Bl Keysight Spectrum Analyzer - Channel Power \i/li/léll
T | RF [50@ bC [ | | SENSE:INT| | ALIGN AUTO  [09:43:25 PM Apr19, 2024
[Ref Value 45.00 dBm | Center Freq: 2.412000000 GHz Radio Std: None TracelDetector
T Trig: Free Run Avg|Hold:>100/100
| #IFGain:Low #Atten: 20 dB Radio Device: BTS
10 dBidiv Ref 45.00 dBm
Log
350
=0 Clear Write|
150 S — p—
500 e —
-5.00
15.0 ™ -
L]
-25.0
350
-45.0
Center 2.412 GHz Span 30 MHz
Res BW 1 MHz #/BW 3 MHz Sweep 1ms Min Holdl
Channel Power Power Spectral Density
Detector|
Peak P,
21.33dBm /22vHz |} -52.09 dBm 1z i auto “an |
IMSG STATUS
CH Mid ( 802.11g MODE)
M Keysight Spectrum Analyzer - Channel Power =R
T | RF [50@ bc | | | SENSE:INT| [ ALIGN AUTO | 09:48:00 PM Apr19, 2024
[Center Freq 2.437000000 GHz | Center Freq: 2.437000000 GHz Radio Std: None TracelDetector
75 Trig: Free Run Avg|Hold:>100/100
| #IFGain:Low #Atten: 20 dB Radio Device: BTS
10 dBidiv Ref 45.00 dBm
og
30
=0 Clear Write|
150 e
500 — | [
500 [,
150 ——
250
K]
-45.0
Center 2.437 GHz Span 30 MHz
Res BW 1 NMHz #VBW 3 MHz Sweep 1ms Min Holdl
Channel Power Power Spectral Density
Detector|
PeakP,
22.01dBm /22mHz [} -51.41 dBm mHz i auto “Hanl
IMSG STATUS
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CH High ( 802.11g MODE)

B Keysight Spectrum Analyzer - Channel Power [iﬂi“@_l

T RF [s02 bC | | | SENSE:INT| [ ALIGN AUTO  [09:50:13 PM Apr19, 2024

[VEW 3.0000 MHz | Center Freq: 2.462000000 GHz Radio Std: None Trace/Detector
[vw] Trig: Free Run Avg|Hold:>100/100

| #IFGain:Low #Atten: 20 dB Radio Device: BTS

1LU dBidiv Ref 45.00 dBm

%0 Clear Write|

Center 2.462 GHz Span 30 MHz
Res BW 1 MHz #/BW 3 MHz Sweep 1ms

Min Hold|

Channel Power Power Spectral Density
Detector|

22.03dBm /22mHz |l -51.39 dBm Hz [l o e

STATUS
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MAXIMUM PEAK OUTPUT POWER ( 802.11n HT20 MODE)

Report No.:

CH Low ( 802.11n HT20 MODE)
Bl Keysight Spectrum Analyzer - Channel Power \i/li/léll
T | RF [50@ bC [ | | SENSE:INT| | ALIGN AUTO  [07:12:56 PM Apr23, 2024
[Center Freq 2.412000000 GHz | Center Freq: 2.412000000 GHz Radio Std: None TracelDetector
T Trig: Free Run Avg|Hold:>100/100
| #IFGain:Low #Atten: 30 dB Radio Device: BTS
10 dBidiv Ref 45.00 dBm
Log
350 B
=0 Clear Write|
150
00 ﬂ WMM"W_——WMM—\N\
-5.00 ’{ \1
150 Wl Py
—————— B or—
-25.0
350
-45.0
Center 2.412 GHz Span 30 MHz
Res BW 1 MHz #/BW 3 MHz Sweep 1ms Min Holdl
Channel Power Power Spectral Density
Detector|
PeakP
21.67 dBm /22mHz ||} -51.76 dBm 1z |} auto Man||
IMSG STATUS
CH Mid ( 802.11n HT20 MODE)
M Keysight Spectrum Analyzer - Channel Power =R
T | RF [50@ bc | | | SENSE:INT| [ ALIGN AUTO _ [07:25:05 PM Apr23, 2024
[Ref Value 45.00 dBm | Center Freq: 2.437000000 GHz Radio Std: None TracelDetector
75 Trig: Free Run Avg|Hold:>100/100
| #IFGain:Low #Atten: 20 dB Radio Device: BTS
10 dBidiv Ref 45.00 dBm
og
30 .
=0 Clear Write|
150
500 i [ <
500 Pl M,
15.0 ,:f" N
| I
220 Hﬁmmw
K]
-45.0
Center 2.437 GHz Span 30 MHz
Res BW 1 NMHz #VBW 3 MHz Sweep 1ms Min Holdl
Channel Power Power Spectral Density
Detector|
PeakPk
20.61 dBm /22mHz ||} -52.81 dBm 1z ||} Auto Man|
IMSG STATUS
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CH High ( 802.11n HT20 MODE)
B Keysight Spectrum Analyzer - Channel Power ‘iui“g_'
T RF [s02 bC | | | SENSE:INT| [ ALIGN AUTO  [07:32:33 PM Apr23, 2024
[Center Freq 2.462000000 GHz | Center Freq: 2.462000000 GHz Radio Std: None Trace/Detector
[vw] Trig: Free Run Avg|Hold:>100/100
| #IFGain:Low #Atten: 20 dB Radio Device: BTS
10 dBidiv Ref 45.00 dBm
Log
3.0 ]
%0 Clear Write|
150
500 s [ —
50 il P,
J‘J'ﬂr
15.0 f
250 et ity
-35.0
-45.0
Center 2.462 GHz Span 30 MHz
Res BW 1 MHz #/BW 3 MHz Sweep 1ms Min Holdl
Channel Power Power Spectral Density
Detector|
Peak®
19.97 dBm /22mHz ||} -53.46 dBm 1z auto Man|
IMSG STATUS
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CH Low ( GFSK MODE)
BE Keysight Spectrum Analyzer - Swept SA \i/li/léll
| RF [50@ bC [ | | SENSE:INT| | ALIGN AUTO  |03:43:44 PM Apr29, 2024 E
[Center Freq 2.402000000 GHz | #Avg Type: RMS TRACE[1 2345 6 requency
PNO: Fast G0 Trig: Free Run Avg|Hold:>10/10 T ‘
IFGain:Low #Atten: 20 dB DET|P PANNN
Ref Offeet 1124 dB Mkr1 2.401 665 GHz Auto Tune
[ggBidv_Ref 21.24 dBm 5.524 dBm
Center Freq||
12 .1 2.402000000 GHz|
124 —
StartFreq||
87 2.399500000 GHz
188 \\\ Stop Freq||
2.404500000 GHz
288
CF Step
88 1.000000000 GHz|
|Auto Man(i
438
Freq Offset|
588
0Hz
-68.8
Center 2402000 GHz Span 5.000 MHz
#Res BW 1.5 MHz #VBW 5.0 MHz Sweep 1.000 ms (1001 pts)
IMSG STATUS
CH Mid ( GFSK MODE)
M Keysight Spectrum Analyzer - Swept SA =R
| RF [50@ bc | | | SENSE:INT| [ ALIGN AUTO _ [03:44:22 PM Apr29, 2024
[Center Freq 2.442000000 GHz \ #Avg Type: RMS TacE[123e56|  Freduency
PNO: Fast (57 1rig: FreeRun Avg[Hold:>1010 TYPE| MAWM WA
IFGain:Low #Atten: 20 dB DET|P PANNN
Rof Offsct 124 dB Mkr1 2.441 695 GHz Auto Tune
[ogsid_ Ref 21.24 dBm 5.533 dBm
Center Freq||
11.2 ] 1 2.442000000 GHz|
124 | i
StartFreq||
. 2.439500000 GHz
188 ,/ \* st
\ opFreq(]
2.444500000 GHz
288
CF Step
a8 1.000000000 GHz
|Auto Man(l
458
. Freq Offset
i 0Hz
688
Center 2.442000 GHz Span 5.000 MHz
#Res BW 1.5 MHz #VBW 5.0 MHz Sweep 1.000 ms (1001 pts)

MSG

STATUS
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CH High ( GFSK MODE)
BE Keysight Spectrum Analyzer - Swept SA [iﬂi“@_l
[ RF [s02 bC | | | SENSE:INT| [ ALIGN AUTQ  |03:48:04 PM Apr29, 2024
[Center Freq 2.480000000 GHz #Avg Type:RMS TRACE[12345 6 Frequency
PNO: Fast (50 1rig: FreeRun Avg|Hold:>1010 ™ ‘- 1AM
IFGain:Low #Atten: 20 dB DET|P PANNN
Ref Offsst 1124 dB Mkr1 2.479 710 GHz Auto Tune
1L%gB.rdiv Ref 21.24 dBm 4.970 dBm
Center Freq||
.2 i 1 2.480000000 GHz
124 S
StartFreq|]
876 2.477500000 GHz
B Stop Freq|
2.482500000 GHz|
-28.8
388 CF Step
: 1.000000000 GHz
|Auto Man|f
488
Freq Offset|
-58.8
0 Hz|
-68.8
Center 2.480000 GHz Span 5.000 MHz
#Res BW 1.5 MHz #/BW 5.0 MHz Sweep 1.000 ms (1001 pts)
IMSG STATUS
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CH Low ( GFSK MODE)
BB Keysight Spectrum Analyzer - Swept SA =S |
[ RF [50@ bC | [ [ SENSE:INT] [ ALIGN AUTO  [03:38:30 PM Apr29, 2024 E
[Center Freq 2.402000000 GHz | #Avg Type: RMS TRACE[1234 5 6 requency
PNO: Fast G0 Trig: Free Run Avg|Hold:>10/10 T ‘
IFGain:Low #Atten: 20 dB DET|P PANNN
Auto Tune
Ref Offset 11.24 dB Mkr1 2.402 30 GHz
19 dBidie Ref 21.24 dBm 5.563 dBm
Center Freq||
11.2 l 1 2.402000000 GHz|
124
StartFreq||
876 2.397000000 GHz
8 Stop Freq||
2.407000000 GHz
288 / \
38 CF Step
1.000000000 GHz|
|Auto Man(i
438
Freq Offset|
588
0Hz
-68.8
Center 2402000 GHz Span 10.00 MHz
#Res BW 2.4 MHz #VBW 8.0 MHz Sweep 1.000 ms (1001 pts)
IMSG STATUS
CH Mid ( GFSK MODE)
[N Keysight Spectrum Analyzer - Swept SA =<
| RF [50@ bc | | | SENSE:INT| [ ALIGN AUTO _ |03:37:44 PM Apr29, 2024
[Center Freq 2.442000000 GHz | #Avg Type:RMS TRACE[1 23456 Frequency
PNO: Fast (57 1rig: FreeRun Avg[Hold:>1010 TYPE| MAWM WA
IFGain:Low #Atten: 20 dB DET|P PANNN
Auto Tune
Ref Offset 11.24 dB Mkr1 2.441 48 GHz
‘IL%gBIdiv Ref 21.24 dBm 5.552 dBm
Center Freq||
mn2 .1 2.442000000 GHz,
1.24
/ StartFreq||
876 2.437000000 GHz
es Stop Freq||
2.447000000 GHz
288 \
38 CF Step
1.000000000 GHz|
|Auto Man(l
458
. Freq Offset
' 0Hz
688

Center 2.442000 GHz
#Res BW 2.4 MHz

MSG

#VBW 8.0 MHz

Span 10.00 MHz
Sweep 1.000 ms (1001 pts)

STATUS
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CH High ( GFSK MODE)
BE Keysight Spectrum Analyzer - Swept SA [iﬂi“@_l
T RF [500 DC | SENSE:INT] ALIGN AUTO  [02:46:29 PM Apr29, 2024
[Center Freq 2.480000000 GHz | #Avg Type: RMS TicE[123455|  Frequency
PNO: Fast (50 Trig: Free Run Avg|Hold:>1010 T ‘- ¥ WA
IFGain:Low #Atten: 20 dB DET|P PANNN
Auto Tune
Ref Offset 1124 dB Mkr1 2.480 30 GHz
10 gBidiv_Ref 21.24 dBm 4.926 dBm
Center Freq||
12 61 2.480000000 GHz
124
/ StartFreq|]
7 2.475000000 GHz
18 stopFreq|
2.485000000 GHz|
-28.8 / \
B8 CF Step
: 1.000000000 GHz
|Auto Man|f
438
Freq Offset|
-58.8
0 Hz|
688
Center 2.480000 GHz Span 10.00 MHz
#Res BW 2.4 MHz #/BW 8.0 MHz #Sweep 100.0 ms (1001 pts)
IMSG STATUS
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8.3 DUTY CYCLE

LIMIT
Nil (No dedicated limit specified in the Rules)

TEST EQUIPMENTS

Chamber Room #1166
Name of Equipment| Manufacturer Model Serial Number Calgaarta:ion Calibration Due
"E;(stzz‘fc”um KEYSIGHT | N9010A | MY54430216 | 07/25/2023 | 07/24/2024
SMA Cable+10dB ccs  |SMA*10dB| qvintodB | 01/17/2024 | 01/16/2025
Attenuator ATT
Software Excel(ccs-06-2020 v1.1)
TEST SETUP

Spectrum
Analyzer

EUT

TEST PROCEDURE

1.
2.

Place the EUT on the table and set it in transmitting mode.

Remove the antenna from the EUT and then connect a low loss RF cable from the
antenna port to the spectrum analyzer.

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
Duty Cycle
Configuration Duty Cycle(%) Duty Factor(dB) 1/T(kHz) VBW Setting(kHz)
B 0.00 0.00 0.01 0.01
G 0.00 0.00 0.01 0.01
n HT20 0.00 0.00 0.01 0.01
Model Name HG12 Test By Peter Chu
Temp & Humidity 25.5C, 52% Test Date 2024/04/23
IEEE 802.11b Mode:
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
IEEE 802.11g Mode:
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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IEEE 802.11n HT20 Mode:

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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IEEE 802.11b CH Low

BE Keysight Spectrum Analyzer - Swept SA

| ==

T | RF [s0a DC |

| SENSE:INT] [ ALIGN AUTO  |08:58:32 PM Apr19, 2024

[Center Freq 2.412000000 GHz | #Avg Type: RMS TRACE[1 23456 Frequency
PNO: Fast —»— 1rig: FreeRun TYPE| W4 WA
IFGain:Low #Atten: 40 dB DET|P PANNN
Ref Offset 11.24 dB Mkr1 76.10 ms Auto Tune
EggB!div Ref 34.24 dBm 20.31 dBm
CenterFreq
242 61 2.412000000 GHz
14.2
StartFreq
14 2.412000000 GHz
576
-168.8
258 CF Step
" 1.000000000 GHz
Auto Man|
-35.8
458
-55.8

Center 2.412000000 GHz
Res BW 8 MHz

MSG

#VBW 50 MHz

Span 0 Hz
Sweep 100.0 ms (1001 pts)

STATUS

IEEE 802.11b CH Mid

BB Keysight Spectrum Analyzer - Swept SA =S |
T F [50@ bC [ | | SENSE:INT| | ALIGN AUTO  |08:57:54 PM Apr19, 2024 E
[Center Freq 2.437000000 GHz | #Avg Type:RMS TRACE[1 2345 6 requency
PNO: Fast —— 1rig: FreeRun T‘.—._‘
IFGain:Low #Atten: 40 dB DET|P PANNN
Ref Offset 11.24 dB Mkr1 85.70 ms Auto Tune
19 dBidie Ref 34.24 dBm 20.89 dBm
1 Center Freq||
212 4 2.437000000 GHz
ER e B B R I I B R B I T R B I B e I R Sy, D e o B L PP W
14.2
StartFreq||
424 2.437000000 GHz
s StopFreq||
2.437000000 GHz
-15.8
258 CF Step
1.000000000 GHz|
|Auto Man(i
358
Freq Offset|
-45.8
0Hz
558

Center 2.437000000 GHz
Res BW 8 MHz

MSG

#VBW 50 MHz

Span 0 Hz
Sweep 100.0 ms (1001 pts)

STATUS
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IEEE 802.11b CH High

BE Keysight Spectrum Analyzer - Swept SA [
T | RF [so@ bc | | | SENSE:INT| | ALIGN AUTO _ [08:57:04 PM Apr19, 2024 E
[Center Freq 2.462000000 GHz | #Avg Type: RMS TRACE[1234 5 6 requency
PNO: Fast —— 1rig: FreeRun TV |
IFGain:Low #Atten: 40 dB DET|PPANNN
Ref Offset 11.24 dB Mkr1 12.50 ms
19 dBciv Ref 34.24 dBm 20.74 dBm
242 ‘1
LALLM A P P e PN R P IO N R
14.2
424
576
2.462000000 GHz
158
60 1.000000000 GHz
Auto Man|
358
Freq Offset|
458
0Hz
558
Center 2462000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 100.0 ms (1001 pts) |
MSG STATUS
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IEEE 802.11g CH Low

BE Keysight Spectrum Analyzer - Swept SA

[

RF_ [50Q DC |

| SENSE:INT|

| ALIGN AUTO [09:58:12 PM Apr19, 2024

T |
[Center Freq 2.412000000 GHz

Ref Offset 11.24 dB
Ref 34.24 dBm

PNO: Fast _._.‘ Trig: Free Run
IFGain:Low

#Atten: 40 dB

TRACE(1/23456
TYPE]

#Avg Type: RMS

Frequency

DET|PPANNN

Mkr1 26.90 ms
21.10 dBm

Auto Tune

10 dBidiv
Leg

242

14.2

JET) R SR VI R YA

Ak ab i A hAA b
L Lt

424

2.412000000 GHz|

-35.8

1.000000000 GHz|
Auto Man

-45.6

Freq Offset|

558

0Hz

Center 2.412000000 GHz
Res BW 8 MHz

MG

#VBW 50 MHz

Span 0 Hz
Sweep 100.0 ms (1001 pts)

STATUS

IEEE 802.11g CH Mid

MSG

BE Keysight Spectrum Analyzer - Swept SA ‘i“i“ﬁ‘l
T RF [s02 bC | | | SENSE:INT| [ ALIGN AUTO  |09:55:29 PM Apr19, 2024 F
[Center Freq 2.437000000 GHz | #Avg Type:RMS TRACE[1 2345 5 requency
PNO: Fast —— 1rig: Free Run ™ PR
IFGain:Low #Atten: 40 dB DET|P PANNN
Auto Tune
Ref Offset 11.24 dB Mkr1 43.80 ms
1L%gB.rdiv Ref 34.24 dBm 22.24 dBm
1 Center Freq||
242 ? - 2.437000000 GHz
1;\.»: "1 & ap Aedih I;nw r re L A fl y !u.‘ III”\IF”l'I‘I'
142
StartFreq|]
424 2.437000000 GHz
=7 Stop Freq||
2.437000000 GHz|
-15.8
258 CF Step
: 1.000000000 GHz
|Auto Man|f
8
Freq Offset|
-45.8
0 Hz|
58
Center 2.437000000 GHz Span 0 Hz
Res BIW 8 MHz #/BW 50 MHz Sweep 100.0 ms (1001 pts)

STATUS
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IEEE 802.11g CH High

B Keysight Spectrum Analyzer - Swept SA [N
T ] RF [s0@ bC | [ [ SENSE:INT] [ ALIGN AUTO  [09:54:44 PM Apr19, 2024
[Center Freq 2.462000000 GHz #Avg Type: RMS TRACE[12345 6 Frequency
PNO: Fast —— 1rig: FreeRun TYPE
IFGain:Low #Atten: 40 dB DET|PPANNN
Ref Offset 11.24 dB Mkr1 43.40 ms
19 dBciv Ref 34.24 dBm 22.14 dBm
1
242
M Ik Wy bk n-ﬁ»mm-" ertefbhoet At e ! s
HH[ [ ) ¥ L rl
142
424
578
2.462000000 GHz
-15.8
60 1.000000000 GHz
Auto Man|
35.8
Freq Offset|
-45.8
0Hz
55.8
Center 2462000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 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 [
T ] RF [s0Q DbC | | | SENSE:INT| | ALIGN AUTO _ [07:16:28 PM Apr23, 2024
[Center Freq 2.412000000 GHz #Avg Type: RMS TRACE[12345 6 Frequency
PNO: Fast —— 1rig: FreeRun TYPE
IFGain:Low #Atten: 30 dB DET|PPANNN
Mkr1 99.20 ms
Ref Offset 11.24 dB
19 dBciv Ref 31.24 dBm 22.46 dBm
o e T e e, R
1.2
124
876
2.412000000 GHz
188
e 1.000000000 GHz
Auto Man|
388
Freq Offset|
FLY]
0Hz
588
Center 2412000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 100.0 ms (1001 pts)
MSG STATUS
IEEE 802.11n HT20 CH Mid
BE Keysight Spectrum Analyzer - Swept SA ‘iﬂi‘&‘l
T RF [s02 bC | | | SENSE:INT| [ ALIGN AUTO  [07:27:10 PM Apr23, 2024
[Center Freq 2.437000000 GHz | #Avg Type:RMS TRACE[12345 6 Frequency
PNO: Fast —— 1rig: Free Run ™ AR
IFGain:Low #Atten: 30 dB DET|P PANNN
Auto Tune
Ref Offset 11.24 dB Mkr1 11.50 ms
1L%gB.rdiv Ref 31.24 dBm 21.22 dBm
‘1 Center Freq||
a2 [ WA& b bt A e ot VA o o A hrabl] | 2437000000 GHz
Wwww | W..w”.‘ T e AL T
12
StartFreq|]
124 2.437000000 GHz
o7 Stop Freq||
2.437000000 GHz|
-18.8
88 CF Step
: 1.000000000 GHz
|Auto Man|f
388
Freq Offset|
-48.8
0 Hz|
588
Center 2.437000000 GHz Span 0 Hz
Res BIW 8 MHz #/BW 50 MHz Sweep 100.0 ms (1001 pts)
IMSG STATUS

This document cannot be reproduced except in full, without prior written approval of the Company. A4 R AN T BT > R 5] S ES -



Page: 54 / 154
Report No.: TMTN2404000332NR Rev.: 00

IEEE 802.11n HT20 CH High

BE Keysight Spectrum Analyzer - Swept SA [
T ] RF [s0Q DbC | | | SENSE:INT| | ALIGN AUTO _ [07:28:28 PM Apr23, 2024
[Center Freq 2.462000000 GHz #Avg Type: RMS TRACE[12345 6 Frequency
PNO: Fast —— 1rig: FreeRun TYPE
IFGain:Low #Atten: 30 dB DET|PPANNN
Ref Offset 11.24 dB Mkr1 78.00 ms
19 dBciv Ref 31.24 dBm 21.40 dBm
g T
01
az il Ak bt " Il ™ ] 1 m
n JH A, " g0 ool e A ML Juhad 1l L1 171 PRy 1| M
'"1:”'|"‘|l r‘ oy .‘T]r bt iﬁ' MY H Mt -l-|1TvJ| oy il s T['rmww
1.2
124
876
2.462000000 GHz
188
e 1.000000000 GHz
Auto Man|
388
Freq Offset|
FLY]
0Hz
588
Center 2462000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 100.0 ms (1001 pts)
MSG STATUS
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Duty Cycle
Configuration Duty Cycle(%) Duty Factor(dB) 1/T(kHz) VBW Setting(kHz)
BLE 1M 64 -1.94 2.50 3.0
BLE 2M 33.6 -4.74 4.76 5.1
Bluetooth 4.0:
Model Name HG12 Test By Peter Chu
Temp & Humidity 24.4°C, 45% Test Date 2024/04/29

us Times Ton| Total Ton time(ms)
Ton1 400 1 400
Ton2 0 0
Ton3 0 04
Tp 0.625
Ton 0.4
Tp(Ton+Toff) 0.625
Duty Cycle 0.64
10 * log (1/x) = 1.94
Bluetooth 5.0:
Model Name HG12 Test By Peter Chu
Temp & Humidity 24.4°C, 45% Test Date 2024/04/29
us Times Ton| Total Ton time(ms)
Ton1 210 1 210
Ton2 0 0
Ton3 0 0.21
Tp 0.625
Ton 0.21
Tp(Ton+Toff) 0.625
Duty Cycle 0.336
10 * log (1/x) = 4.74
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lot
Bluetooth 4.0
CH Low
BE Keysight Spectrum Analyzer - Swept SA =R
T ] RF [50@ bC | | | SENSE:INT| ALIGN AUTO  [09:19:55 PM Apr23, 2024 E
[Center Freq 2.402000000 GHz | #Avg Type:RMS TRACE[1 2345 6 requency
PNO: Fast —— 1rig: FreeRun T‘.—._‘
IFGain:Low #Atten: 20 dB DET|P PANNN
Ref Offset 1124 dB AMkr1 400.0 ps Auto Tune
1L%§Bldiv Ref 21.24 dBm 28.96 dB|
T
"2 142 Center Freq|
1.24 2.402000000 GHz|
-8.76
304
180 : StartFreq
238 2.402000000 GHz|
88
-48.8
st CAL e il , i oL L | StopFreq
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8.4 POWER SPECTRAL DENSITY
LIMIT
§ 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.
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