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Test Summary

5.1.1 Antenna Requirement
RESULT: Pass

5.1.2  Maximum Peak Conducted Output Power
RESULT: Pass

5.1.3 RF Exposure (Calculation)
RESULT: Pass

5.1.4  Conducted Spurious Emissions Measured in 100 kHz Bandwidth
RESULT: Pass

5.1.5 Radiated Spurious Emission
RESULT: Pass

5.1.6 20dB Bandwidth
RESULT: Pass

5.1.7  Carrier Frequency Separation
RESULT: Pass

5.1.8  Number of Hopping Frequency
RESULT: Pass

5.1.9 Time of Occupancy
RESULT: Pass

5.1.10 Conducted Emission on AC Mains
RESULT: Pass
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1 General Remarks

1.1 Complementary Materials

All attachments are integral parts of this test report. This applies especially to the following appendix:

Appendix A: Test Results of FHSS Wireless mode
Appendix B: Photographs of the Test Set-up

2 Test Sites

2.1 Test Facillities

Hwa-Hsing (Dongguan) Testing Co., Ltd.

No.101, Bld N1, Yuyuan 2Rd, Yuyuan Industrial Park, HuangJiang Town, Dongguan, China

FCC Registration No.: 0028199784
ISED wireless device testing laboratory: 25433
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2.2 List of Test and Measurement Instruments
Table 1: List of Test and Measurement Equipment
Hwa-Hsing (Dongguan) Testing Co., Ltd.
Conducted Emission on AC Mains
Equipment Manufacturer Model No. Serial No. Cali. until
EMI Test Receiver
(9KHz~3GH?2) Rohde&Schwarz | ESCI 101418 2021/09/16
Artificial Mains Network Rohde&Schwarz | ENV216 3560.6550.15 2021/09/16
Test software FARAD EZ EMCV1.1.4.2 N/A N/A
Hygrothermograph Yuhuaze HTC-1 NA 2021/09/16
Digital Multimeter FLUKE 15B+ 43512617WS | 2021/09/16
Radiated Emission (3m chamber ,Below 1GHz)
Equipment Manufacturer Model No. Serial No. Cali. until
EMI Test Receiver
(10kHz~7GHz) Rohde&Schwarz | ESCI 7 100962 2021/05/14
Broadband antenna
(25MHZ~2500MHz) Schwarzbeck VULB 9168 00937 2021/04/15
3m Semi-anechoic Chamber MAORUI Im*6m*6m NSEMCO003 2021/04/14
Signal Amplifier
(30MHz~1000MHz) Com-power PAM-103 18020051 2021/04/15
Attenuator R&S TS2GA-6dB 18101101 N/A
Test software EZ EZ EMCV1.1.4.2 N/A N/A
Radiated Emission (3m chamber , Above 1GHz)
Equipment Manufacturer Model No. Serial No. Cali. until
Horn Antenna Schwarzbeck BBHA 9170 01959 2021/04/15
(1GHz-18GHz)
Broadband Coaxial
Preamplifier (1GHz-18GHz) Schwarzbeck BBV 9718 00025 2021/04/15
Spectrum Analyzer Rohde&Schwarz | FSV-40N 101783 2021/04/15
Horn Antenna
(18GHZ-40GHz) Schwarzbeck BBHA 9170 BBHA9170242 | 2021/04/15
Pre-Amplifier (18GHz-40GHz) | EMCI EMC 184045 980102 2021/04/15
High pass filter Micro-Tronics HPM50107 G050 2021/09/16
High pass filter Micro-Tronics HPM50117 G007 2021/09/16
EZ EMC
Test software EZ V11492 N/A N/A
Spectrum .
Keysight
(10kHz~26.5GHz) ysig N9020A MY51240612 | 2021/09/16
RF conducted test
Equipment Manufacturer Model No. Serial No. Cali. until
Spectrum Kevsight
(10kHz~26.5GHz) ysig N9020A MY51240612 | 2021/09/16
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Power Meter
10HZ~18GHz Tonscend JS0806-2 188060126 2021/09/16
Spectrum Analyzer Rohde&Schwarz | FSV-40N 101783 2021/09/16
Signal generator Keysight N4421B GB40051020 2021/09/16
Signal generator Keysight N5182A MY47420944 | 2021/09/16
Test Software Tonscend JS0806-2 NA NA
Egn’fil'\ggarz Tonscend JS0806-2 188060126 | 2021/09/16
Test Software Tonscend JS0806-2 NA NA
Humidity tester
(—40 to 150°C) SanShun SS-HWHS-800 NA NA
Universal Switch Control Unit Rohde&Schwarz | CMW500 12010002K50 | 2021/09/16

2.3 Traceability

All measurement equipment calibrations are traceable to NIM (National Institute of Metrology) or where
calibration is performed in other countries, to equivalent nationally recognized standards organizations.

2.4 Calibration

Equipment requiring calibration is calibrated periodically by the manufacturer or according to
manufacturer’s specifications. Additionally all equipment is verified for proper performance on a regular

basics using in house standards or comparisons.

2.5 Measurement Uncertainty

The estimated combined standard uncertainty for radiated emissions and conducted emissions

measurements as below table.

Parameter Uncertainty
Radio Frequency +1 x 10-7
RF Power (conducted) +1.5dB
Radiated Emission of Transmitter, valid up to 26.5 GHz +6 dB
Radiated Emission of Receiver, valid up to 26.5 GHz +6 dB
Conducted Emission, 150kHz to 30MHz +2.66 dB
Radiated Emission (3m SAC), 30MHz to 1000MHz +4.84 dB
Radiated Emission (3m SAC), above 1000MHz +3.47 dB
Temperature +0.5°C
Humidity 5 %
Voltage (DC) +1 %
Voltage (AC, <10kHz) 2 %
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2.6 Location of Original Data

The original copies of all test data taken during actual testing were attached at Appendix A of this report
and delivered to the applicant. A copy has been retained in the TUV Rheinland (Shenzhen) Co., Ltd. file

for certification follow-up purposes.

2.7 Status of Facility Used for Testing

The Hwa-Hsing (Dongguan) Testing Co., Ltd. Test facility located at No.101, Bld N1, Yuyuan 2Rd,
Yuyuan Industrial Park, HuangJiang Town, Dongguan, China is listed on the US Federal
Communications Commission list of facilities approved to perform measurements.
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3 General Product Information

3.1 Product Function and Intended Use

The EUT is a wireless transmitter which supports 2.4G Wireless: FHSS wireless technology. This
report is for 2.4G Wireless transmitter function. It contians a Wireless Headphone (only for RX) and a
Charging Base.

For details refer to the User Manual, Technical Description and Circuit Diagram.

The Headphone (RX only) and powered by batteries as below:

Battery Model Manufacturer Ratings

Li-POLYMER 350mA N/A DC3.7V 350mAh

The Charging Base (TX) powered by adapter as below:

Adaptor Model Manufacturer Ratings

Input: AC100-240V~50/60Hz 0.5A Max.
Output: DC5.0V0.55A 2.75W
For details refer to the User Manual, Technical Description and Circuit Diagram.

1 | YLIXA-T0O50055 N/A

3.2 Ratings and System Details

Table 2: Technical Specification of EUT (Transmitte  r/Charging Base)

General Information of EUT Value

Kind of Equipment

Digital Wireless Headphone System

Type Designation

DH900, DH900D; APH100, AR-TV; Introson 2.4 SET;

Model Difference

* different for model name, trade mark only

Trade Mark

ARKON/ ARTISTE/Introson 2.4

FCCID

2APBSDH901-01TX

Operating Voltage:

DC5V from adaptor
The adaptor input; AC100-240V~50/60Hz 0.5A Max.
The adaptor output: DC5.0V 0.55A 2.75W

Testing Voltage

DC5V from adaptor
The adaptor input; AC120V~60Hz

Antenna Type

Internal (PIFA) Antenna

Antenna Gain

-2.2 dBi

Power Adapter

YLJIXA-T050055

Other accessories

Aux in Line: unshielded, detachable 1.6m
Optical Line: un-shielded, detachable 1.52m
RCA Line: unshielded, detachable 0.2m

Technical Specification of wireless (GFSK)FHSS
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Operating Frequency

2406 — 2472 MHz

Type of Modulation

GFSK(FHSS)

Channel Number

31 channels total. The module RF normal operation mode support
15 hopping channel/Per Sequence, as listed in table 2.

Channel Separation

2 MHz

Table 3: RF Channel and Frequency of FHSS

) The UUT support total 31 channels of FHSS mode

RF Frequency RF Frequency RF Frequency RF Frequency
Channel [(MHz) Channel [(MHz) Channel |(MHz) Channel |{(MHz)

0 2406 8 2422 16 2444 24 2460

1 2408 9 2424 17 2446 25 2462

2 2410 10 2426 18 2448 26 2464

3 2412 11 2428 19 2450 27 2466

4 2414 12 2430 20 2452 28 2468

5 2416 13 2432 21 2454 29 2470

6 2418 14 2438 22 2456 30 2472

7 2420 15 2440 23 2458

) This module is controlled by microchip to generate Pseudorandom Frequency Hopping
Sequence. The module RF normal operation mode support 15 hopping channel/Per Sequence.
) There are four hopping sequences list as below:

Hopping Sequence 1  [Hopping Sequence 2 Hopping Sequence 3 Hopping Sequence 4
Channel list Channel list Channel list Channel list

RF Frequency |[RF Frequency |RF Frequency |RF Frequency
Channel (MHz) Channel |(MHz) Channel |(MHz) Channel (MHz)
0 2406 0 2406 13 2432 0 2406

7 2420 1 2408 15 2440 1 2408

8 2422 2 2410 18 2448 2 2410
9 2424 3 2412 19 2450 3 2412
10 2426 4 2414 20 2452 4 2414
11 2428 5 2416 21 2454 5 2416
16 2444 6 2418 22 2456 6 2418
17 2446 7 2420 23 2458 10 2426
18 2448 8 2422 24 2460 21 2454
19 2450 9 2424 25 2462 25 2462
20 2452 10 2426 26 2464 26 2464
22 2456 11 2428 27 2466 27 2466
28 2468 12 2430 28 2468 28 2468
29 2470 14 2438 29 2470 29 2470
30 2472 17 2446 30 2472 30 2472

Test frequencies are lowest channel: 2406 MHz, middle channel: 2440 MHz and highest channel:
2472 MHz for General 2.4GHz
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3.3 Independent Operation Modes
The basic operation modes are:

A. On, Wireless transmitting mode (GFSK mode)
1) Low Channel
2) Middle Channel
3) High Channel

B. On, Transmitting on Hopping channel

C. On, Standby mode(Charging)

D. Off

3.4 Noise Generating and Noise Suppressing Parts

Refer to Circuit Diagram for further details.

3.5 Submitted Documents

- Application Form - Photo Document
- Block Diagram - Schematics
- Operation Description - User Manual

- ID Label and Location Info - Operation Description
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4 Test Set-up and Operation Modes

4.1 Principle of Configuration Selection

Radio Spectrum: The equipment under test (EUT) was configured at its highest power output in
order to measure its highest possible radiation and conducted level. The test modes were adapted

accordingly in reference to the instructions for use.

Emission: The equipment under test (EUT) was configured to measure its highest possible radiation
level. The test modes were adapted accordingly in reference to the instructions for use.

4.2 Test Operation and Test Software

Test operation refers to test setup in chapter 5. All tests were performed according to the procedures in
ANSI C63.10: 2013 and ANSI C63.4: 2014.

4.3 Special Accessories and Auxiliary Equipment

Table 4: Auxiliary Equipment Used during Test

Description Manufacturer Model SIN Rating

4.4 Countermeasures to Achieve EMC Compliance

The test sample which has been tested contained the noise suppression parts as described in the
Technical Construction File (TCF).

No additional measures were employed to achieve compliance.
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4.5 Test Setup Diagram

Diagram of Measurement Configuration for Radiation Test (Below 30MHz)
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Diagram of Measurement Configuration for Radiation Test (Below 1GHz)
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Diagram of Measurement Configuration for Mains Conduction Measurement

EUT &
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Diagram of Measurement Configuration for Conducted Transmitter Measurement
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5 Test Results

5.1 Transmitter Requirement & Test Suites

5.1.1 Antenna Requirement

RESULT: Pass
Test Specification CFR47 FCC Part 15: Subpart C
Test standard . FCC Part 15.247(b)(4) and Part 15.203

According to the manufacturer declared, the EUT has an internal antenna, the max. directional gain of
antenna is -2.2dBi, and the antenna connector is designed with permanent attachment and no
consideration of replacement. Therefore the EUT is considered sufficient to comply with the provision.

Therefore the EUT is considered sufficient to comply with the provision.

Refer to EUT Photo for further details.




Prifbericht - Produkte

Test Report - Products

A TUVRheinland®

Precisely Right.

Prufbericht -
Test Report No.

Nr.: CN20KBZ8 001

Seite 15 von 24
Page 15 of 24

5.1.2 Maximum Peak Conducted Output Power

RESULT:

Test Specification

Test standard
Basic standard
Limits

Kind of test site

Test Setup

Date of testing
Input voltage
Operation mode

Test channel

Ambient temperature

Relative humidity

Atmospheric pressure

Table 5: Test Result of Maximum Average Conducted O

CFR47 FCC Part 15: Subpart C

FCC Part 15.247(b)(1)&(3)

ANSI C63.10: 2013

FHSS < 0.125 Watts, DSSS < 1.0 Watts

Shielded Room

2020-11-10 — 2020-11-12

DC5V from adaptor

A

Low / Middle / High

25.3°C
58.3 %
101 kPa

utput Power

Test Mode Test Channel Measure d Peak Power Limit
(MHz) (dBm) (mw) (W)
2406 7.51 5.64
GFSK 2440 7.15 5.19 <0125
2472 6.80 4.79
Maximum Measured Value 7.51 5.64
Table 6: Test Result of Maximum Peak Conducted Outp  ut Power
Test Mode Test Channel Measured Peak Power Limit
(MHz) (dBm) (mW) (W)
2406 8.33 6.81
GFSK 2440 7.52 5.65 <1.0
2472 7.17 5.21 '
Maximum Measured Value 8.33 6.81

Note:

1) The cable loss is taken into account in results.
2) Antenna gain(G) of Bluetooth: -2.2dBi

Pass
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5.1.3 RF Exposure (Calculation)
RESULT: Pass

Test Specification CFR47 FCC Part 15: Subpart C

Part 2.1093

Test standard
FCC KDB Publication 447498 v06

Maximum Peak conducted power 8.33 dBm

The highest maximum power is 8.33dBm (6.81mW), lower than the threshold power 9.67mW @2406, SAR is

exempted.
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5.1.4 Conducted Spurious Emissions Measured in 100 kHz Bandwidth

RESULT: Pass
Test Specification CFR47 FCC Part 15: Subpart C
Test standard : FCC Part 15.247(d)
Basic standard :  ANSI C63.10: 2013
Limits : 20dB (below that in the 100kHz bandwidth within the band

that contains the highest level of the desired power);

In addition, radiated emissions which fall in the restricted
bands, must also comply with the radiated emission limits
specified in 15.209(a)

Kind of test site . Shielded Room

Test Setup

Date of testing . 2020-11-10 - 2020-11-12
Input voltage * DC5V from adaptor
Operation mode . AB

Test channel :  Low/ Middle / High
Ambient temperature . 25.3°C

Relative humidity : 58.5%

Atmospheric pressure : 101 kPa

Test results of 100kHz Bandwidth of Frequency Band Edge by Conducted method refer to test plots, and
compliance is achieved as well.

For the measurement records, refer to the appendix A
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5.1.5 Radiated Spurious Emission

RESULT:

Test Specification
Test standard
Basic standard
Limits

Kind of test site

Test Setup

Date of testing

Input voltage
Operation mode
Test channel
Ambient temperature
Relative humidity

Atmospheric pressure

Remark:

Pass

CFR47 FCC Part 15: Subpart C

FCC Part 15.247(d) & FCC Part 15.205
ANSI C63.10: 2013

Refer to 15.209(a) of FCC part 15.247(d)

3m Semi-anechoic Chamber

2020-11-10 — 2020-11-12
DC5V from adaptor

A, B,C

Low / Middle / High

24.4 °C

57.2%

101 kPa

Testing was carried out within frequency range 9kHz to the tenth harmonics. Only the worst case spurious
emissions configuration of the each mode were reported.

For the measurement records, refer to the appendix A
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5.1.6 20dB Bandwidth

RESULT: Pass
Test Specification CFR47 FCC Part 15: Subpart C
Test standard : FCC Part 15.247(a)(2)

Basic standard :  ANSI C63.10: 2013

Kind of test site . Shielded Room

Test Setup

Date of testing . 2020-11-10 - 2020-11-12
Input voltage - DC5V from adaptor
Operation mode A

Test channel :  Low/ Middle / High
Ambient temperature » 25.3°C

Relative humidity . 58.5%

Atmospheric pressure ;101 kPa

For the measurement records, refer to the appendix A.
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5.1.7 Carrier Frequency Separation

RESULT: Pass
Test Specification CFR47 FCC Part 15: Subpart C

Test standard : FCC Part 15.247(a)(2)

Basic standard :  ANSI C63.10: 2013

Limits . = 25kHz or 2/3 of 20dB bandwidth, whichever is greater
Kind of test site . Shielded Room

Test Setup

Date of testing . 2020-11-10 - 2020-11-12

Input voltage - DC5V from adaptor

Operation mode . B

Test channel :  Low/ Middle / High

Ambient temperature : 25.3°C

Relative humidity . 58.5%

Atmospheric pressure ;101 kPa

For the measurement records, refer to the appendix A
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5.1.8 Number of Hopping Frequency

RESULT: Pass
Test Specification CFR47 FCC Part 15: Subpart C
Test standard :  FCC part 15.247(a)(1)(iii)

RSS-247 Clause 5.1(d)

Basic standard : ANSI C63.10: 2013

Limits : =15 non-overlapping channels
Kind of test site . Shielded Room

Test Setup

Date of testing :  2020-11-10 - 2020-11-12
Input voltage - DC5V from adaptor

Operation mode : B

Ambient temperature . 25.3°C

Relative humidity : 58.5%

Atmospheric pressure : 101 kPa

For the measurement records, refer to the appendix A
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5.1.9 Time of Occupancy
RESULT:

Test Specification
Test standard
Basic standard
Limits

Kind of test site

Test Setup

Date of testing

Input voltage
Operation mode
Test channel
Ambient temperature
Relative humidity

Atmospheric pressure

Pass

CFR47 FCC Part 15: Subpart C
FCC part 15.247(a)(1)(iii)

ANSI C63.10: 2013

<0.4s

Shielded Room

2020-11-10 — 2020-11-12
DC5V from adaptor

B

Low / Middle / High
25.3°C

58.5 %

101 kPa

For the measurement records, refer to the appendix A
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5.1.10Conducted Emission on AC Mains

RESULT:

Test Specification
Test standard
Basic standard
Frequency range
Limits

Kind of test site

Test Setup

Date of testing

Input voltage
Operation mode
Earthing

Ambient temperature
Relative humidity

Atmospheric pressure

Pass

CFR47 FCC Part 15: Subpart C
FCC Part 15.207(a)

ANSI C63.10: 2013

0.15 — 30MHz

FCC Part 15.207(a)

Shielded Room

2020-11-10 — 2020-11-12
DC5V from adaptor

C

Not connected

25.3°C

58.5 %

101 kPa

For the measurement records, refer to the appendix A
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6 Photographs of the Test Set-Up

For photographs of the test set-up, refer to the appendix B
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Appendix A.1l: 20dB Bandwidth

Channel Number Frt(e&lﬁzr;cy 20dB(l'\3/|z|a_|nZd)Width Minir(n'\xl_rrz;_imit Verdict
0 2406 1.452 - Pass
15 2440 1.431 - Pass
30 2472 1.443 - Pass

Agilent Spectrum Analyzer - Swept SA

T T T

Center Freq 2.406000000 GHz _ #Avg Type: PwI(RMS)
Trig: Free Run Avg|Hold: 100/100

IFGain:Low #Atten: 16 dB

Ref Offset8.78 dB
Ref 6.00 dBm

Span 3.000 MHZ
#VBW 100 kHz Sweep 3.20 ms (1001 pts)

FUMCTION WALUE

FUNCTION

N R R
2.405 997 GHz O9dBm [ 00 00000000 ]
A 1.452 MHz (A 004adB] [ 0T 000000

FUMCTION WIDTH

Agilent Spectrum Analyzer - Swept SA
I R =

Center Freq 2.440000000 GHz #Avg Type: Pur(RMS} : e —
PNO: Far —»— 1rig:Free Run Avg|Hold: 100/100

IFGain:Low #Atten: 16 dB

Ref Offset 8.69 dB
Ref 6.00 dBm

Center Freq
2.440000000 GHz

StartFreq
2.438500000 GHz

Stop Freq
2.441500000 GHz

Span 3.000 MHz

#VBW 100 kHz

MKR MODE| TRC| SCL s FUNCTION FUMCTION WIDTH FUMCTION WALUE

®
| f | 2.439 271 GHz -14.408 dBm
2.439 700 GHz 5.967 dBm
1.431 MHz| (& 0.359 B




Produkte
Products

Appendix A A TUVRheinland®
CN20KBZ8 001
Page 3 of 18

Agilent Spectrum Analyzer - Swept SA
0 RL_ [ RE[S0G ac |
Center Freq 2.472000000 GHz

PNO: Far =
IFGain:Low

ALIGN AUTO 03:32:58 AMMNov 18, 2020

#Avy Type: Pwr(RMS) Frequency
Trig: Free Run Avg|Hold: 1001100

#Atten: 16 dB

Ref Offset 8.69 dB
Ref 6.00 dBm

Center 2.472000 GHz
#Res BW 30 kHz

#/BW 100 kHz

AMKr3 1.443 MHz
0.522 dB|

3A1

Span 3.000 MHZ
Sweep 3.20 ms (1001 pts)

MKFR| MODE| TRC SCL *®

2.471 301 GHz

FUNCTION FUNCTION %IDTH FUMCTION WALUE
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A_ TUVRheinland®

Appendix A.2: Test Results of Number of Hopping Frequency

Hopping Sequence 1

Hopping Sequence 2

Hopping Channels: 15

Hopping Channels:

Agilent Spectrum Analyzer - Swept SA
.

Ref Offset 8.88 dB
Ref 17.68 dBm

Start 240000 GHz
#Res BW 1.0 MHz

Stop 2.48350 GHz
Sweep 1.00 ms (1001 pts),

#VBW 3.0 MHz

Agilent Spectrum Analyzer - Swept SA
3

L
Marker 1 2.432000000000 GHz
PNO: Fast Ly 1110 Free Run

g Type: Log-Pwr

- AvglHold:> 1001100
IF Gain:Low Atten: 20 dB

Ref Offset 8.68 dB

Ref 17.68 dBm

Start 2.40000 GHz
#Res BW 1.0 MHz

Stop 2.48350 GHz
Sweep 1.00 ms (1001 pts)
sTatus

#VBW 3.0 MHz

Hopping Sequence 3

Hopping Sequence 4

15

Hopping Channels:

Hopping Channels:

Agilent Spectrum Analyzer - Swept SA
G

Ref Offset 8.88 dB
Ref 17.68 dBm

Start 240000 GHz
#Res BW 1.0 MHz

Stop 2.48350 GHz

#VBW 3.0 MHz Sweep 1.00 ms (1001 pts)

Agilent Spectrum Analyzer - Swept SA
3

L
Video BW 3.0 MHz
PNO: Fast Cp 171g:Free Run
FGain:Low Atten: 20 dB

Ref Offset 8,68 dB
Ref 17.68 dBm

min ¥ | "‘
M‘l mﬂ

Span:3dB RBW|
108
|Auto

RBW Control H
[Gaussian,3 dB]

ar ‘ :' .
4‘|‘|Wﬂ“llhﬂ“ﬁ\\lw 'J l«m

Start 2.40000 GHz
#Res BW 1.0 MHz

Stop 2.48350 GHz

#VBW 3.0 MHz Sweep 1.00 ms (1001 pts)
sTatus
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Appendix A.3: Time of Occupancy

Number of transmission in a period
channel number*0.4 sec
Number of ( ) Lengthof | oociie | Limit _

Hopping transmissio Verdict
Channel | Period |Sweep time| Numberin | Number |ntime (ms) (ms) (ms)

(Sec) (Sec) asweep | inaperiod

15 6 1 17 102 3.7 377.4 400 Pass
Test plot
Number of transmission Length of transmission time

Agilent Spectrum Analyzer - Swept SA Agilent Spectrum Analyzer - Swept SA
AL 0 F EV5E INT 20z 0

v HATO O 2020 7 0 g ENSEINT HAUT
Avg Type: Log-Pwr Marker 2 A 3.69000 ms Avg Type: Log-Pwr

PNOL oSt e Trig: Free Run NOTFast e Trig: Free Run

IFGain:Low Atten: 14 4B IFGain:Low n: 1

Ref Offset8.78 dB

Ref 12.78 dBm

” ‘ ‘ | || | Center 2.440000000 GHz
il |‘ ‘ [l | Res BW 1.0 MHz #VEW 3.0 MHz Sweep 10.00 ms (1001 pts),

v
334dBm/
3680 ms| (A) 0.16 dB|

Center 2.440000000 GHz Span
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 s (1001 pts)

0Hz
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Appendix A.4: Carrier Frequency Separation

Agilent Spectrum Analyzer - Swept SA

T

Channel Number Frt(e&lﬁzr;cy Chann(?ll\AS:zp;aration Minir(nMul_rPZ;_imit Verdict
0 2406 1.996 0.968 Pass
15 2440 2.076 0.954 Pass
30 2472 2.016 0.962 Pass

ALIGN AUTO 05:18:26 PMMov 18, 2020

Avy Type: Log-Pwr Marker

IFGain:Low

PNO: Far () Trig: Free Run Avg|Hold:>100/100 TYRE N
IFGain:Low Atten: 20 dB = Select Marker
»
Ref Offset 8.69 dB 3
Ref 17.81 dBm I
Normal
|
Delta
|
Fixed[>
I
Center 2.407000 GHz Span 4.000 MHZ
#Res BW 30 kHz #VBW 100 kHz Sweep 4.27 ms (1001 pts) off
MKR MODE| TRC SCL % s FUNCTION FUNCTION WIDTH FUNCTION WALLE
1 | 2406008GHz|  2030dBm| | | S
2 [Fl(AY 1996MHg[(AYy oos1agB[ | [ ]
<1 | r - ]
4 ] Properties»
5 ]
6 I S ) R
7 I A N A B —
8 I A A A R
9 I A A A R More
10 I A A A R 1of2
1 ] o
12 {1 | [ | z
MSG

ALIGH AUTO 05:34:54 PMMov 168, 2020

PNO: Far ()

Avg Type: Log-Pwr Marker
Trig: Free Run Avg|Hold:>100/100

Atten: 20 dB Select Marker.

Ref Offset8.68 dB
Ref 17.68 dBm

#VBW 100 kHz

‘ >

Normal

Delta

Fixedl

Stop 2.441000 GHz
Sweep 4.27 ms (1001 pts)

Off

Properties»

More
10f2
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A_ TUVRheinland®

Agilent Spectrum Analyzer - Swept SA

d RL [ RFS0G ac |
Marker 2 A 2.016000000 MHz

IFGain:Low

ALIGN AUTO

PNO: Far 5

Avyg Type: Log-Pwr
Avg|Hold:>100/100

Trig: Free Run
Atten: 20 dB

Peak Search

Ref Offset 8.68 dB
Ref 17.68 dBm

Start 2.469000 GHz
#Res BW 30 kHz

#/BW 100 kHz

AMKr2 2.016 MHz

’213.1

Sweep

Next Peak
-0.403 dB

Next Pk Right

Next Pk Left

Marker Delta

Stop 2.473000 GHz

4.27 ms (1001 pts) MKrCF
Ly

MKFR| MODE| TRC SCL

"
2.469 630 GHz
A 2.016 MHz

A FUNCTION

FUNCTION %IDTH

FUMCTION WALUE
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Appendix A.5: Conducted Spurious Emissions Measured in 100 kHz Bandwidth

Only the high and low channels which produce the worst results listed

2406MHz (Hopping mode)
Conducted Spurious within the Bandedge Conducted Spurious outside the Bandedge

Agilent Spectrum Analyzes - Swept SA
kL :

Agilent Spectrum Anslyzer - Swept 54 .
N R Avg Type: Log-Pwr

o = 5
Center Freq 2.355000000 |m I :ﬁ;fnl‘l'::gn:wnﬁm' g PNO: Fast mi_r;ovraun Avg|Held: 221100
FGalniow __ #Atten: 20 4B Lac i i Select Trace,
o Trace 1
Ref Offset8:34 aB
Ref 18.34 dBm

A T

Stop 2.41000 GHz|
#VBW 300 kHz* Sweep 13.6 ms (1001 pts)

P
T
FONCTON | FURETOR DT FUNCTON VAL T

L._,u.m""‘ S A st

£4,786 dBm |
56,766 dBm |

Start 30 MHz Stop 26.50 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 66.2ms (1001 pts)

Agilent Spectrum Analyzes - Swept SA
kL

Mgl Specteu Anayzer - Smept 5 ‘ _— -
ot r Marker 1 2.465239990920 GHz Avg Type: Log-Pur
Center Freq 2.482500000 Gl #Ava Type: PurlRMS) SRS TigiFreeRun  AvglHold: 414100

: AngiHold: 2000300 [FGaln:Low *_Atten: 14 4B
Ref Difaet 68 dB ¢ Ref Offset8.78 dB Mkr1
ef Offse
Ref 20.00 dBm Ref 12.78 dBm

N

Start 2.46500 GHz Stop 2.50000 GHz
HRes BW 100 kHz Sweep 4.33 ms (1001 pts) oo

P st
ol i

FUNCTION | FURCTINWIDTH  FURCTION VALUE

B I

Mkr—RefLvl
Start 30 MHz Stop 26.50 GHz ﬂ

#Res BW 100 kHz #VBW 300 kHz Sweep 66.2ms (1001 pts)

STATUE
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A TUVRheinland®

2406MHz (Disable Hopping mode)

Conducted Spurious within the Bandedge

Agilent Spectrum Analyzer - Swept SA

FUNCTION

b
#Avg Type: PwriRMS)
AvglHold: 300/300

Video BW 3.0 MHz

Ref Offset 678 dB.
Ref 16.78 dBm

’1

rmwn_wv{nv*';qﬁlnmmV‘

Stop 2.41000 GHz|
Sweep 13.6 ms (1001 pts)
FURCTION ¥ALUE
.«hr ey

FURCTIOR DT
Al

Start 30 MHz
#Res BW 100 kHz

5 Trig:Fras Run
= Atten: 18 i

w
LTI WERY,

#VBW 300 kHz

Conducted Spurious outside the Bandedge

Agilent Spectrum Analyzer - Swept SA
kL

Avg Type: Log-Pwr
Avg|Hold: 34100

[Gaussian, 3 dB

Stop 26.50 GHz
Sweep 66.2 ms (1001 pts)

11

§

I‘"}‘ Kt
f M‘N Mf-‘:' )

#VBW 300 kHz*

FUNCTION

3 D327
#Avg Type: Pur(RMS) w
AvglHold: 3007300 :

Stop 2.50000 GHz|

Sweep 4.33 ms (1001 pts)
FURCTION WIDTH  FUNCTION VALUE .
Wi

Start 30 MHz
#Res BW 100 kHz

ARG

PHO: Fast p )
IFGain-Low

Trig: Frae Run

bl it

#VBW 300 kHz

Avg Type: Log-Pwr
Avg|Hold: 42100

Stop 26.50 GHz
Sweep 66.2 ms (1001 pts)
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Appendix A.6: Test Results of Radiated Spurious Emissions
9kHz ~ 30MHz

Note: The amplitude of spurious emissions attenuated more than 20dB below the permissible value is not
required to be report.

30MHz - 1GHz

GFSK_Horizental
80.0 dBuV/m

FCC Part 15B Clasz B 3m [30MHz"1GHz]

0.0
30000 40 50 60 70 80 (MHz) 300 400 500 600 700  1000.000
: Correction |Emission s : Antenna Table
No. Fr?&lﬁzr;cy Féggiijl\r;)g Factor Level (dlélun\]/l}m) Ngng)m Height Angle
(dB/m) | (dBuVv/m) (cm) (Degree)
1 110.5687 46.26 -16.07 30.19 43.50 -13.31 300 194
2 218.3085 47.29 -16.04 31.25 46.00 -14.75 100 140
3 269.4284 46.29 -13.15 33.14 46.00 -12.86 100 240
4 407.5145 49.15 -9.12 40.03 46.00 -5.97 100 286
5 684.7454 38.33 -3.33 35.00 46.00 -11.00 100 228
6 893.8567 33.71 0.71 34.42 46.00 -11.58 100 117
Remarks:

1. Emission Level (dBuV/m) = Reading Value (dBuV) + Correction Factor (dB/m)
2. Correction Factor (dB/m) = Antenna Factor (dB/m) + Cable Factor (dB)
— Pre-Amplifier gain (dB)
3. The other emission levels were very low against the limit.
4. Margin value = Emission level — Limit value
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GFSK_Vertical
80.0 dBu¥/m

FCC Part 15B Clasz B 3m [30MHz~1GHz]

40

3 5

0.0
30000 40 50 60 70 &0 (MHz) 300 400 500 GO0 700  1000.000
No Frequency | Reading Ccl):r;i(ig? n ET';\ZIIO n Limit Margin Agé?gf?ta Zﬁgﬁ

. lilaz) ez (dB/m) | (dBuV/m) i) @) (cm) (Degree)
1 36.7662 46.37 -16.23 30.14 40.00 -9.86 100 168
2 42.8998 47.93 -14.61 33.32 40.00 -6.68 200 105
3 49.0145 48.99 -14.11 34.88 40.00 -5.12 100 196
4 173.2051 45.75 -13.22 32.53 43.50 -10.97 200 239
5 407.5145 44,58 -9.12 35.46 46.00 -10.54 300 318
6 689.5644 36.80 -3.29 33.51 46.00 -12.49 200 281
Remarks:

1. Emission Level (dBuV/m) = Reading Value (dBuV) + Correction Factor (dB/m)
2. Correction Factor (dB/m) = Antenna Factor (dB/m) + Cable Factor (dB)
— Pre-Amplifier gain (dB)
3. The other emission levels were very low against the limit.
4. Margin value = Emission level — Limit value
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Above 1GHz - 18GHz
GFSK_Horizental Low Channel
N Frequency | Reading Correction [ Emission Limit Margin Antgnna Table
0. (MHz) (dBuV) Factor Level @Buv/m) | (dB) Detector [ Height Angle
(dB/m) (dBuV/m) (cm) (Degree)
1 | 4812.000 | 42.99 -1.30 41.69 74.00 -32.31 peak 153 168
2 | 4812.000 | 31.51 -1.30 30.21 54.00 -23.79 | AVG 153 168
3 | 7218.000 | 41.49 3.47 44.96 74.00 -29.04 peak 162 254
4 | 7218.000 | 28.09 3.47 31.56 54.00 -22.44 | AVG 162 254
GFSK Vertical Low Channel
N Frequency | Reading Correction | Emission il Margin Ant(_anna Table
0. (MHz) (dBuV) Factor Level @Buv/m) | (dB) Detector | Height Angle
(dB/m) | (dBuV/m) (cm) (Degree)
1 | 4812.000 | 41.97 -1.30 40.67 74.00 -33.33 peak 200 108
2 | 4812.000 | 30.63 -1.30 29.33 54.00 -24.67 | AVG 200 108
3 | 7218.000 | 40.90 3.47 44,37 74.00 -29.63 peak 100 125
4 | 7218.000 | 28.94 3.47 32.41 54.00 -21.59 | AVG 100 125
GFSK_Horizental _Middle Channel
N Frequency | Reading Clc;rrect:tion ETissilon Limit Margin e AHn t_enhnta Zablle
0. actor eve etector ei ngle
(MHz) | (@BWY) | (4B/m) | @Buv/m) | (@BUV/M)| (dB) cm | Gegree)
1 | 4880.000 | 43.86 -1.18 42.68 74.00 -31.32 peak 200 185
2 | 4880.000 [ 32.72 -1.18 31.54 54.00 -22.46 | AVG 200 185
3 | 7320.000 | 40.51 3.76 44.27 74.00 -29.73 peak 180 144
4 | 7320.000 | 29.15 3.76 32.91 54.00 -21.09 | AVG 180 144
GFSK _Vertical_Middle Channel
NoO Frequency | Reading Cc;rregtion EmLissilon Limit Margin Detector AHn tgnhr1ta ;ablle
: actor eve ei ngle
(MHz) | (@BWY) | (4gym) | @Buv/m) | (@BUV/M) | (dB) cm | Gegree)
1 | 4880.000 | 40.51 -1.18 39.33 74.00 -34.67 peak 150 296
2 | 4880.000 | 29.85 -1.18 28.67 54.00 -25.33 | AVG 150 296
3 | 7320.000 | 39.96 3.76 43.72 74.00 -30.28 peak 100 75
4 | 7320.000 | 26.19 3.76 29.95 54.00 -24.05 | AVG 100 75
GFSK_Horizental High Channel
N Frequency | Reading Correction [ Emission Limit Margin Antgnna Table
0. (MHz) (dBuV) Factor Lewel (@Buv/m) | (dB) Detector | Height Angle
(dB/m) | (dBuV/m) (cm) (Degree)
1 | 4940.000 | 41.75 -1.06 40.69 74.00 -33.31 peak 200 347
2 | 4940.000 | 31.24 -1.06 30.18 54.00 -23.82 | AVG 200 347
3 | 7410.000 | 39.09 4.02 43.11 74.00 -30.89 peak 260 23
4 | 7410.000 | 27.25 4.02 31.27 54.00 -22.73 | AVG 260 23
GFSK Vertical High Channel
N Frequency | Reading Correction [ Emission Limit Margin Ant_enna Table
0. (MHz) (dBuY) Factor Level @Buv/m) | (dB) Detector | Height Angle
(dB/m) | (dBuV/m) (cm) (Degree)
1 | 4944.000 | 42.74 -1.06 41.68 74.00 -32.32 peak 200 309
2 | 4944.000 | 32.31 -1.06 31.25 54.00 -22.75 | AVG 200 309
3 | 7416.000 | 38.94 4.02 42.96 74.00 -31.04 peak 260 158
4 | 7416.000 | 28.15 4.02 32.17 54.00 -21.83 | AVG 260 158
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Appendix A.7: Test Results of Radiated Emissions in Restricted Bands

GFSK_Horizental_Low Channel

130.0 dBu¥/m

a0
FCC Part 15.247 [Above 1GHz])-P)

——

30.0
2310.000 232000  2330.00 234000  2350.00 2360.00  2370.00  2380.00  2390.00 2410.00 MHz
\ Frequency | Reading Correction | Emission i Margin Ant(_enna Table
0. (MHz) (dBuV) Factor Level (@Buv/m) | (dB) Detector | Height Angle
(dB/m) | (dBuV/m) (cm) (Degree)
1 2390.361 67.77 -0.77 67.00 74.00 -7.00 peak 100 212
2 2390.361 41.80 -0.77 41.03 54.00 -12.97 AVG 100 212
3 | *2405.992 | 103.18 -0.73 102.45 \ \ peak 100 212
4 | *2405.992 | 101.57 -0.73 100.84 \ \ AVG 100 212
Remarks:

1. Emission Level (dBuV/m) = Reading Value (dBuV) + Correction Factor (dB/m)
2. Correction Factor (dB/m) = Antenna Factor (dB/m) + Cable Factor (dB)
— Pre-Amplifier gain (dB)
3. The other emission levels were very low against the limit.
4. Margin value = Emission level — Limit value
5. * means the operation frequency.
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GFSK_Vertical_Low Channel
1300  dBuV/m
80
FCC Fart 15.247 (Above 1GHz]-P
1
30.0
2310.000 2320.00  2330.00 2340.00 2350.00  2360.00  2370.00  2380.00  2390.00 2410.00 MHz
Frequency | Reading Correction [ Emission Limit Margin Antenna | Table
No. Factor Lewel Detector | Height Angle
(MHz) | @BUW) | (4B/m) | (dBuv/m) | (@BUV/M) | (dB) ©m) | (Degree)
1 2389.760 64.88 -0.77 64.11 74.00 -9.89 peak 290 126
2 | 2389.760 | 38.39 -0.77 37.62 54.00 -16.38 [ AVG 290 126
3 | *2406.192 | 102.04 -0.73 101.31 \ \ peak 290 126
4 | *2406.192 | 101.77 -0.73 101.04 \ \ AVG 290 126
Remarks:

1. Emission Level (dBuV/m) = Reading Value (dBuV) + Correction Factor (dB/m)
2. Correction Factor (dB/m) = Antenna Factor (dB/m) + Cable Factor (dB)
— Pre-Amplifier gain (dB)
3. The other emission levels were very low against the limit.
4. Margin value = Emission level — Limit value
5. * means the operation frequency.
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GFSK_Horizental_High Channel
1200 dBu¥/m

FCC Part 15.247 [Above 1GHz])-PK

60

0.0
2470.000 2473.00 2476.00 2479.00 2482.00 2485.00 2488.00 2491.00 245400 2500.00 MHz

Frequency | Reading Correction | Emission Limit Margin Antenna| Table
No. Factor Lewel Detector | Height Angle
(MHz) | @BW) | (4B/m) | (dBuv/m) | (@BUV/M) | (dB) ©m) | (Degree)
1 | *2471.804 | 103.13 -0.55 102.58 \ \ peak 186 284
2 | *2471.804 | 102.35 -0.55 101.80 \ \ AVG 186 284
3 | 2483.500 55.21 -0.51 54.70 74.00 -19.30 peak 200 136
4 | 2483.500 35.66 -0.51 35.15 74.00 -38.85 QP 200 136
Remarks:

1. Emission Level (dBuV/m) = Reading Value (dBuV) + Correction Factor (dB/m)
2. Correction Factor (dB/m) = Antenna Factor (dB/m) + Cable Factor (dB)
— Pre-Amplifier gain (dB)
3. The other emission levels were very low against the limit.
4. Margin value = Emission level — Limit value
5. * means the operation frequency.




1. Emission Level (dBuV/m) = Reading Value (dBuV) + Correction Factor (dB/m)
2. Correction Factor (dB/m) = Antenna Factor (dB/m) + Cable Factor (dB)
— Pre-Amplifier gain (dB)
3. The other emission levels were very low against the limit.
4. Margin value = Emission level — Limit value
5. * means the operation frequency.
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GFSK_Vertical_High Channel
120.0 dBu¥/m
3
FCC Part 15.247 [Above 1GHz)-PK
60 3
F
0.0
2470.000 2473.00 2476.00 2479.00 248200 2485.00 2488.00 2491.00  2494.00 2500.00 MHz
N Frequency | Reading Correction [ Emission Limit Margin Antgnna Table
0. (MHz) (dBuV) Factor Lewel (@Buv/m) | (dB) Detector [ Height Angle
(dB/m) | (dBuV/m) (cm) (Degree)
1 | *2471.683 | 99.38 -0.55 98.83 \ \ peak 100 292
2 | *2471.683 | 97.25 -0.55 96.70 \ \ AVG 100 292
3 | 2483.500 | 59.01 -0.51 58.50 74.00 -15.50 peak 100 314
4 | 2483.500 [ 39.92 -0.51 39.41 74.00 -34.59 | AVG 100 314
Remarks:
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Appendix A.8: Test Results of Conducted Emission on AC Mains

Test mode Normal mode (Optical audio input+earphone playing)

Detector Function & Quasi-Peak (QP)/
Resolution Band Width | CISPR Awerage (AV), 9kHz

Frequency Range 150kHz ~ 30MHz

Phase of Power: Line (L)

80.0 dBuV

70

FCC Part 15 B Class B [QP]
60
1

50

40

%

30

: (R L o e

0.5 [MHz] 5 30.000

No. Frequency Reading ch;%(;g? : Eml_lz\s/écl)ns Limit Margin | Remark

(MHz) (dBuV) dB (dBuV) (dBuVv) (dB) Detecter
1 0.2980 26.86 9.77 36.63 60.30 -23.67 peak
2 0.3020 23.59 9.77 33.36 50.19 -16.83 AVG
3 0.5899 16.63 9.76 26.39 56.00 -29.61 peak
4 0.6460 13.11 9.76 22.87 46.00 -23.13 AVG
5 1.4100 13.09 9.63 22.72 46.00 -23.28 AVG
6 1.4260 16.82 9.63 26.45 56.00 -29.55 peak
7 2.2020 10.16 9.60 19.76 46.00 -26.24 AVG
8 2.5020 13.69 9.58 23.27 56.00 -32.73 peak
9 7.7100 3.19 9.75 12.94 50.00 -37.06 AVG
10 10.0219 10.05 9.91 19.96 60.00 -40.04 peak
11 24.5780 24.54 10.77 35.31 60.00 -24.69 peak
12 24.5780 22.71 10.77 33.48 50.00 -16.52 AVG

Remarks:

1. Q.P. and AV. are abbreviations of quasi-peak and average individually.
2. The emission levels of other frequencies were very low against the limit.
3. Margin value = Emission level — Limit value

4. Correction factor = Insertion loss + Cable loss

5. Emission Level = Correction Factor + Reading Value
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Test mode Normal mode (Optical audio input+earphone playing)

Detector Function & Quasi-Peak (QP)/
Resolution Band Width | CISPR Awerage (AV), 9kHz

Frequency Range 150kHz ~ 30MHz

Phase of Power: Neutral (N)

g§0.0 dBu¥Y

70

\ FCC Part 15 B Class B [QP]
60

50

40

20 : ! i mw 18
LTHERTI gt
" S 4 !
1 AVE
0.0
0.5 [MHz] L 30.000
No. Frequency Reading ch;itig?n Emﬂ:\ij’ns Limit Margin Remark
(MHz) (dBuV) dB (dBuVv) (dBuV) (dB) Detecter
1 0.1580 20.53 9.81 30.34 65.57 -35.23 peak
2 0.1700 10.94 9.80 20.74 54.96 -34.22 AVG
3 0.2900 20.62 9.77 30.39 60.52 -30.13 peak
4 0.2980 14.99 9.77 24.76 50.30 -25.54 AVG
5 0.8620 10.78 9.68 20.46 46.00 -25.54 AVG
6 1.1019 15.46 9.64 25.10 56.00 -30.90 peak
7 3.0540 11.21 9.53 20.74 56.00 -35.26 peak
8 3.0540 3.60 9.53 13.13 46.00 -32.87 AVG
9 7.7420 2.42 9.75 12.17 50.00 -37.83 AVG
10 9.1380 7.84 9.87 17.71 60.00 -42.29 peak
11 24.5780 20.18 10.77 30.95 60.00 -29.05 peak
12 24.5780 18.96 10.77 29.73 50.00 -20.27 AVG
Remarks:

1. Q.P. and AV. are abbreviations of quasi-peak and average individually.
2. The emission levels of other frequencies were very low against the limit.
3. Margin value = Emission level — Limit value

4. Correction factor = Insertion loss + Cable loss
5. Emission Level = Correction Factor + Reading Value
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