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1. GENERAL INFORMATION

1.1 Product Description for EQuipment under Test

Product Name
Model No.

Model difference

Rating

Technical Specification:

Bluetooth Version
Frequency Range
Modulation Mode
Number of Channel
Channel Space
Antenna Type

Antenna Gain

Remark

TWS Earbuds

OH-341, OH-186, MI-E026T

We hereby state that these models are identical in
interior structure, electrical circuits and components,
It's just that the model name are different. Therefore
only model OH-341 is for tests.

DC 5V from USB Port
DC 3.7V from built-in battery

BT Function

V5.0+BR/EDR
2402-2480MHz

GFSK, m/4-DQPSK, 8DPSK
79

1MHz

Chip Antenna

1.8dBi (Declaration by manufacturer)

The product has separate Left and right vocal tracts earplugs,
but its PCB board and Bluetooth module are exactly the same,
so we only tested one of them.
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Bluetooth Channel List

Channel Frisﬁﬁgcy Channel Frﬁsﬁﬁgcy Channel Frisﬁﬁgcy Channel Frisﬁﬁgcy
2 2402 22 2422 42 2442 62 2462
3 2403 23 2423 43 2443 63 2463
4 2404 24 2424 44 2444 64 2464
5 2405 25 2425 45 2445 65 2465
6 2406 26 2426 46 2446 66 2466
7 2407 27 2427 47 2447 67 2467
8 2408 28 2428 48 2448 68 2468
9 2409 29 2429 49 2449 69 2469
10 2410 30 2430 50 2450 70 2470
11 2411 31 2431 51 2451 71 2471
12 2412 32 2432 52 2452 72 2472
13 2413 33 2433 53 2453 73 2473
14 2414 34 2434 54 2454 74 2474
15 2415 35 2435 55 2455 75 2475
16 2416 36 2436 56 2456 76 2476
17 2417 37 2437 57 2457 77 2477
18 2418 38 2438 58 2458 78 2478
19 2419 39 2439 59 2459 79 2479
20 2420 40 2440 60 2460 80 2480
21 2421 41 2441 61 2461

Note: According to section 15.31(m), regards to the operating frequency range over 10MHz,
the Lowest, middle, and the Highest frequency of channel were selected to perform the
test. The selected frequency and test software see below:

Channel Fr?sﬁﬁgcy
2 2402
41 2441
80 2480
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1.2 Related Submittal(s) / Grant (s)
This submittal(s) (test report) is intended for FCC ID: 2AJ5Q-0OH341 filing to comply
with Section 15.247 of the FCC Part 15, Subpart C Rule.

1.3 Test Methodology

Both AC mains line-conducted and radiated emission measurements were performed
according to the procedures in ANSI C63.10 (2013). Radiated emission measurement
was performed in semi-anechoic chamber and conducted emission measurement
was performed in shield room. For radiated emission measurement, preliminary scans
were performed in the semi-anechoic chamber only to determine the worst case
modes. All radiated tests were performed at an antenna to EUT distance of 3 meters.

1.4 Equipment Modifications

Not available for this EUT intended for grant.

1.5 Support Device

Description Manufacturer |Model S/IN
AC/DC Adapter SAMSUNG ETA-U90CBC |RT4F629wS/B-E

Note: The adapter is used for ac power line conducted emission tests.
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1.6 Test Facility and Location

Site Description
EMC Lab

Name of Firm

Site Location

Listed by CNAS, August 13, 2018

The certificate is valid until August 13, 2024

The Laboratory has been assessed and proved to
be in compliance with CNAS/CL01

The Certificate Registration Number is L5795.

Listed by A2LA, November 01, 2017

The certificate is valid until December 31, 2019
The Laboratory has been assessed and proved to
be in compliance with 1ISO17025

The Certificate Registration Number is 4429.01

Listed by FCC, November 06, 2017
The Designation Number is CN1214
Test Firm Registration Number: 907417

Listed by Industry Canada, June 08, 2017
The Certificate Registration Number. Is 46405-9743

Dongguan Nore Testing Center Co., Ltd.
(Dongguan NTC Co., Ltd.)

Building D, Gaosheng Science and Technology
Park, Hongtu Road, Nancheng District, Dongguan
City, Guangdong Province, China
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1.7 Summary of Test Results

FCC Rules Description Of Test Uncertainty Result
§15.207 (a) AC Power Ll'ne. Conducted +1.06dB Compliant
Emission

§15.247(d)

§15.209 Radiated Emission +3.70dB Compliant
§15.205

8§15.247(a)(1) Channel Separation +1.42 x10™% Compliant
8§15.247(a)(1) 20dB Bandwidth +1.42 x10™% Compliant
815.247(a)(1)(iii) Hopping Channel Number +1.42 x10™% Compliant

Time of Occupancy o .

§15.247(a)(1)(iii) (Dwell Time) +5% Compliant
§15.247(b) Max Peak Output Power +1.06dB Compliant
§15.247(d) Band Edge +1.70dB Compliant
§15.203 Antenna Requirement N/A Compliant
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2. SYSTEM TEST CONFIGURATION

2.1 EUT Configuration

The EUT configuration for testing is installed on RF field strength measurement to
meet the Commissions requirement and operating in a manner which intends to
maximize its emission characteristics in a continuous normal application.

2.2 Special Accessories

Not available for this EUT intended for grant.

2.3 Description of test modes

The EUT has been tested under operating condition. Test program used to control the
EUT for staying in continuous transmitting and normal mode is programmed. The
Lowest, middle and highest channel were chosen for testing, and all packets DH1,
DH3, DH5, 2-DH1, 2-DH3, 2-DH5, 3-DH1, 3-DH3, 3-DH5 mode in all modulation type
GFSK, m/4-DQPSK and 8DPSK were tested.

The EUT was operated in the engineering mode to fix the Tx frequency that was for
the purpose of the measurements.

Test Item

Software

Description

Conducted RF Testing and
Radiated testing

BK32xx RF Test_ V1.5

Set the EUT to different
modulation and channel

Output power setting table:

Test Mode Set Tx Output Power Level Data rate
GFSK 3 DH1
1/4-DQPSK 3 2-DH1
8DPSK 3 3-DH1
3} BX320x RF T s (= 5 o]
=T |
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3. FREQUENCY HOPPING SYSTEM REQUIREMENTS

3.1 Standard and Limit

According to FCC Part 15.247(a)(1), The system shall hop to channel frequencies
that are selected at the system hopping rate from a pseudo randomly ordered list of
hopping frequencies. Each frequency must be used equally on the average by each
transmitter. The system receivers shall have input bandwidths that match the
hopping channel bandwidths of their corresponding transmitters and shall shift
frequencies in synchronization with the transmitted signals.

(g) Frequency hopping spread spectrum systems are not required to employ all
available hopping channels during each transmission. However, the system,
consisting of both the transmitter and the receiver, must be designed to comply with
all of the regulations in this section should the transmitter be presented with a
continuous data (or information) stream. In addition, a system employing short
transmission bursts must comply with the definition of a frequency hopping system
and must distribute its transmissions over the minimum number of hopping channels
specified in this section.

(h) The incorporation of intelligence within a frequency hopping spread spectrum
system that permits the system to recognize other users within the spectrum band
so that it individually and independently chooses and adapts its hop sets to avoid
hopping on occupied channels is permitted. The coordination of frequency hopping
systems in any other manner for the express purpose of avoiding the simultaneous
occupancy of individual hopping frequencies by multiple transmitters is not
permitted.

3.2 EUT Pseudorandom Frequency Hopping Sequence

Pseudorandom Frequency Hopping Sequence Table as below:

Channel: 08, 24, 40, 56, 34, 51, 72, 09, 01, 64, 22, 33, 41, 32, 47, 65, 73, 53, 69, 06,
17, 04, 20, 36, 52, 38, 66, 70, 78, 68, 76, 21, 29, 10, 26, 49, 00, 58, 44, 59, 75, 13,
03, 14, 11, 35, 43, 37, 50, 61, 77, 55, 71, 02, 23, 07, 27, 39, 54, 46, 48, 15, 63, 62,
67, 25, 31, 12, 28, 19, 60, 42, 57, 74, 16, 05, 18, 30, 45, etc.

The system receiving have input bandwidths that match the hopping channel

bandwidths of their corresponding transmitters and shift frequencies in
synchronization with the transmitted signals.
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3.3 Frequency Hopping System

This transmitter device is frequency hopping device, and complies with FCC part
15.247 rule.

This device uses Bluetooth radio which operates in 2400-2483.5 MHz band.
Bluetooth uses a radio technology called frequency-hopping spread spectrum,
which chops up the data being sent and transmits chunks of it on up to 79 bands (1
MHz each; centred from 2402 to 2480 MHz) in the range 2,400-2,483.5MHz. The
transmitter switches hop frequencies 1,600 times per second to assure a high
degree of data security. All Bluetooth devices participating in a given piconet are
synchronized to the frequency-hopping channel for the piconet. The frequency
hopping sequence is determined by the master's device address and the phase of
the hopping sequence (the frequency to hop at a specific time) is determined by the
master's internal clock. Therefore, all slaves in a piconet must know the master's
device address and must synchronize their clocks with the master's clock.

Adaptive Frequency Hopping (AFH) was introduced in the Bluetooth specification to
provide an effective way for a Bluetooth radio to counteract normal interference.
AFH identifies "bad" channels, where either other wireless devices are interfering
with the Bluetooth signal or the Bluetooth signal is interfering with another device.
The AFH-enabled Bluetooth device will then communicate with other devices within
its piconet to share details of any identified bad channels. The devices will then
switch to alternative available "good" channels, away from the areas of interference,
thus having no impact on the bandwidth used.

This device was tested with a bluetooth system receiver to check that the device

maintained hopping synchronization, and the device complied with these
requirements FCC Part 15.247 rule.
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4. AC POWER LINE CONDUCTED EMISSIONS

4.1 Test SET-UP (Block Diagram of Configuration)

|

40cm
L Test Receiver
< 80cm »  EUT
-~
pv4 |
80em 4
Power \(/ 40em 80cm
Source | | | |sN
v
i 1
— Ground Reference Plane —
4.2 Test Condition
Test Requirement: FCC Part 15.207
Frequency Range: 150kHz ~ 30MHz
Detector: QP, AVG
Operation Mode: Charging
4.3 Limit
Frequency range Sl
quency rang (dBuVv)
(MH2z) Quasi-peak Average
0.15t0 0.5 66 to 56 56 to 46
0.5 MHz to 5 MHz 56 46
0.5t0 30 60 50

Note: 1.  The lower limit shall apply at the transition frequencies.

2.  The limit decreases linearly with the logarithm of the frequency in the

range 0.15 MHz to 0.5 MHz.
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4.4 Measurement Results
PASS

Please refer to the following pages of the worst case
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E.U.T: TWS Earbuds Phase:

Model No.: OH-341 Temperature:

Test Mode: Charging Humidity:

Test Voltage: AC 120V/60Hz Test By:

Test Results: PASS Test Date: January 04, 2020

80.0 dBu¥Y

40

\

FCC | Part 15C Conduction[QP)

FCOC Pary 15C Conduction[AYG]

N“ ) WMMmM .

0.0

0.150 0.5 [MHz] L} 30.000
o | Memwerey | Tocor Treadia ] 1o T o [y oo
1 0.1975 6.26 3977 46.03 6371 |-17.68| QP P
2 0.1975 6.26 31.46 3772 5371 |-1599| AVG | P
3 0.3933 6.24 3442 40.66 5799 |-17.33| QP P
4 0.3933 6.24 31.54 37.78 4799 |-1021| AVG | P
5 0.4914 6.27 33.60 39.87 5614 |-16.27| QP P
6 0.4914 627 2931 35.58 4614 |-1056] AVG | P
7 0.8849 6.34 3214 38.48 56.00 |-1752| QP P
8 0.8849 6.34 25.06 31.40 4600 |-1460| AVG | P
9 3.7395 6.28 38.04 44 32 56.00 |[-11.68] QP P
10 3.7395 6.28 30.79 37.07 46.00 893 | AVG | P
" 4 3146 6.29 37.38 43 67 56.00 |[-12.33| QP P
12 43146 6.29 28 .60 3489 4600 |-11.11] AVG | P
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E.U.T: TWS Earbuds Phase:

Model No.: OH-341 Temperature:

Test Mode: Charging Humidity:

Test Voltage: AC 120V/60Hz Test By:

Test Results: PASS Test Date: January 04, 2020

80.0 dBu¥Y

I/

FCC | Part 15C Conduction[QP)

FCOC Pary 15C Conduction[AYG]

40
i
| M
it
H
' ' " AVE
0.0
0.150 05 [MHz] h 30.000
No. Fr»(es‘lLlj_E;cy F(itét;)r F(ljgil\l;)g {égtﬁ!l) (clj_||3mul\t/) NEE;“ Detector | P/F | Remark
1 0.2028 6.26 39.91 4617 6349 |-17.32] QP P
2 0.2028 6.26 36.35 4261 5349 |-10.88| AVG | P
3 0.2686 6.25 3974 4599 61.16 |-1517| QP P
4 0.2686 6.25 29.60 35.85 5116 |-15.31| AVG | P
5 0.4040 624 38.91 4515 5777 |-12862] QP P
6 0.4040 6.24 3553 4177 4777 -6.00 | AVG | P
7 0.8660 6.34 33.87 40.21 56.00 |-1579] QP P
8 0.8660 6.34 2475 31.09 46.00 |-1491| AVG | P
9 1.1169 6.34 38.30 44 64 56.00 |-11.38| QP P
10 1.1169 6.34 36.34 4268 46.00 -3.32 | AVG | P
11 1.3165 6.32 3537 41.69 56.00 |-1431] QP P
12 1.3165 6.32 31.67 37.99 46.00 -8.01| AVG | P
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5. RADIATED EMISSION

5.1 Test SET-UP (Block Diagram of Configuration)

5.1.1 Radiated Emission Test Set-Up, Frequency below 30MHz

Turntable
EUT
Test
Receiver
Ground Plane Coaxial Cable
5.1.2 Radiated Emission Test Set-Up, Frequency below 1000MHz
T Antenna
Tower
1.0~4.0m
l N
|~ s .
3 Receiver
m l-I Antenna
EUT & i

Peripherals

0.8m

. =

Ground Plane

| E—
5

0
I

L \\_' RF Test Receiver
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___________ > 3m <v’
Turntable 4m
\ |EuT A D.:-Iﬂ
11.5m§ — ipecl:trum
— T ! /\/\/\/\/\/\/\/\ | | | Amoplifier | nalyzer

5.1.3 Radiated Emission Test Set-Up, Frequency above 1GHz

—

5.2 Measurement Procedure

a.

b.

Blow 1GHz, the EUT was placed on the top of a rotating table 0.8 meters above the
ground at a 3 meter semi- anechoic chamber room.

For the radiated emission test above 1GHz:

The EUT was placed on the top of a rotating table 1.5 meters above the ground at a 3
meter full anechoic chamber room. The table was rotated 360 degrees to determine
the position of the highest radiation. Place the measurement antenna away from each
area of the EUT determined to be a source of emissions at the specified
measurement distance, while keeping the measurement antenna aimed at the source
of emissions at each frequency of significant emissions, with polarization oriented for
maximum response. The measurement antenna may have to be higher or lower than
the EUT, depending on the radiation pattern of the emission and staying aimed at the
emission source for receiving the maximum signal. The final measurement antenna
elevation shall be that which maximizes the emissions. The measurement antenna
elevation for maximum emissions shall be restricted to a range of heights of from 1 m
to 4 m above the ground or reference ground plane.

The EUT was set 3 meters away from the interference-receiving antenna, which was
mounted on the top of a variable-height antenna tower.

. The height of antenna is varied from one meter to four meters above the ground to

determine the maximum value of the field strength. Both horizontal and vertical
polarizations of the antenna are set to make the measurement.

. 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 rotatable table was
turned from O degrees to 360 degrees to find the maximum reading. The test-receiver
system was set to peak detect function and specified bandwidth with maximum hold
mode.

A Quasi-peak measurement was then made for that frequency point for below 1GHz
test. PK and AV for above 1GHz emission test.
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During the radiated emission test, the spectrum analyzer was set with the following
configurations:

Frequ(ﬁllnl_(;;/)Band Level Resolution Bandwidth Video Bandwidth
30 to 1000 QP 120 kHz 300 kHz
Peak 1 MHz 3 MHz
Above 1000 Average 1 MHz If D=98 then VBW = 3*RBW,
If D<98 then VBW 21/T
5.3 Limit
Frequency range Distance Meters Field Strengths Limit (15.209)
0.009 ~ 0.490 300 2400/F(kHz)
0.490 ~ 1.705 30 24000/F(kHz)
1.705 ~ 30 30 30
30 ~ 88 3 100
88 ~ 216 3 150
216 ~ 960 3 200
Above 960 3 500

Remark : (1) Emission level (dB)uV = 20 log Emission level pV/m

(2) The smaller limit shall apply at the cross point between two
frequency bands.

(3) As shown in 15.35(b), for frequencies above 1000MHz, the
field strength limits are based on average detector, however,
the peak field strength of any emission shall not exceed the
maximum permitted average limits, specified above by more
than 20dB under any condition of modulation.

(4) The frequency range scanned is from the lowest radio
frequency signal generated in the device which is greater than
9 kHz to the tenth harmonic of the highest fundamental
frequency or 40 GHz, whichever is lower.

5.4 Measurement Results

Please refer to following plots of the worst case: 8DPSK Low channel.

Note: Below 30MHz, the emissions are lower than 20dB below the allowable limit.
Therefore, 9kHz-30MHz data were not recorded.
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E.U.T TWS Earbuds Polarization: Horizontal

Model No.: OH-341 Temperature: 25 C

Test Mode: TX 2402MHz (8DPSK) Humidity: 64 %

Frequency Range: 30MHz-1GHz Test By: Sance

Test Distance: 3m Test Voltage DC 3.7V

Test Results: PASS Test Date: January 04, 2020

60

50

40

30

20

70.

0 dBu¥Y/m

limit1:

_____________________________________________________________________________________________________________________________

______________________________________________________________________________________

10
0.0 ‘ . ‘ ‘ : : i R
30.000 40 50 60 70 80 300 400 500 600 70O 1000.0 MHz
No. &rﬁ% (3533'/% F(Zg;j r (dgi%fflrtn) (dlémftm) M(?irE?)m Detector | 0N | Taegy | Femark
1 367811 3151 | 2221 | 9.30 2000 |-30.70] QP | 200 | 123
2 125.8059| 33.80 | -27.60 | 620 4350 |-37.30] QP | 200 | 163
3 2021630 3388 | -2428 | 9.60 4350 |-33.90] QP | 200 | 186
4 3725748 3254 | -18.74 | 13.80 4600 |-3220] QP | 200 | 202
5 5331611| 3249 | -1629 | 1720 4600 |-2880] QP | 200 | 286
6 667.6025| 3191 | -1221 | 19.70 4600 |-2630] QP | 200 | 302
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E.U.T: TWS Earbuds Polarization: Vertical
Model No.: OH-341 Temperature: 25 C
Test Mode: TX 2402MHz (8DPSK) Humidity: 64 %
Frequency Range: 30MHz-1GHz Test By: Sance
Test Distance: 3m Test Voltage DC 3.7V
Test Results: PASS Test Date: January 04, 2020
70.0 dBu¥/m
! limit1: —
[ 1 S O L L S U SR SR RS SRS AU SR
50 (
T 1 S S S It O TSR PR SRR AURY SRS SR SR
1 I S T T e e T T Lt T LT T Ll ot
20 3
10 |0 P  S  ON  SO 1 P, 1 00 Fcn  SS
0.0 : : : : 0o :
30.000 40 50 60 70 80 300 400 500 600 700 1000.0 MHz
Freq. Reading Factor Result Limit  [Margin Height | Degree
No- | MHz) | (aBuvim)| (dB) |(dBuv/m) |(dBuvim)| (@B) |°==| em) | (deg) | REmerk
1 216.8803| 42.24 -24.04 18.20 46.00 |-27.80| QP 100 | 102
2 248.7319| 39.85 -23.65 16.20 46.00 |-29.80( QP | 100 | 163
3 334.1255| 38.54 -19.94 18.60 46.00 |-27.40( QP | 100 | 186
4 486.6136| 37.22 -16.52 20.70 46.00 |-25.30f QP 100 | 202
5 5275707 38.67 -15.47 23.20 46.00 |(-22.80| QP | 100 [ 245
6 615.7743| 35.36 -13.36 22.00 46.00 |-24.00f QP 100 | 302
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E.U.T: TWS Earbuds Temperature: 25 C
Model No.: OH-341 Humidity: 64 %
Modulation; 8DPSK (the worst case) Test By: Sance
Frequency Range: 1-25GHz Test Voltage DC 3.7V
Test Distance: 3m Test Date: January 05, 2020
Test Results: PASS
Reading Emission Level Limit @3m Margin
Freq. | Ant.Pol. Factor
Level(dBuV) (dBuV) (dBuV/m) (dB)
(MHz) (H/V) (dB/m)
PK | av Pk | av | Pk | av | Pk | av
Operation Mode: TX 2402MHz
4804 H 47.36 | 36.11 4.07 51.43 40.18 | 74.00 | 54.00 | -22.57 | -13.82
7206 H 46.67 | 33.23 10.27 56.94 43.50 | 74.00 | 54.00 | -17.06 | -10.50
4804 \Y; 46.53 | 32.48 4.07 50.60 36.55 | 74.00 | 54.00 | -23.40 | -17.45
7206 \Y 45.38 | 31.09 10.27 55.65 41.36 | 74.00 | 54.00 | -18.35 | -12.64
Operation Mode: TX 2441MHz
4882 H 45.61 | 34.13 4.57 50.18 38.70 | 74.00 | 54.00 | -23.82 | -15.30
7323 H 46.36 | 31.34 10.05 56.41 41.39 | 74.00 | 54.00 | -17.59 | -12.61
4882 \Y; 46.43 | 31.51 4.57 51.00 36.08 | 74.00 | 54.00 | -23.00 | -17.92
7323 \Y 46.14 | 31.43 10.05 56.19 41.48 | 74.00 | 54.00 | -17.81 | -12.52
Operation Mode: TX 2480MHz
4960 H 46.00 | 32.83 5.05 51.05 37.88 | 74.00 | 54.00 | -22.95 | -16.12
7440 H 49.78 32.82 9.76 59.54 42.58 74.00 54.00 | -14.46 | -11.42
4960 \Y 46.19 | 31.00 5.05 51.24 36.05 | 74.00 | 54.00 | -22.76 | -17.95
7440 \Y 46.27 | 31.26 9.76 56.03 41.02 | 74.00 | 54.00 | -17.97 | -12.98

Other harmonics emissions are lower than 20dB below the allowable limit.
Note: (1) All Readings are Peak Value and AV.

(2) Emission Level= Reading Level + Factor

(3) Factor= Antenna Gain + Cable Loss — Amplifier Gain

(4) Data of measurement within this frequency range shown “---” in the table above
means the reading of emissions are attenuated more than 20dB below the
permissible limits, therefore, than 20 dB below the limit do no reported.

(5) Measurement uncertainty: +3.7dB.

(6) Horn antenna used for the emission over 1000MHz.
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6. CHANNEL SEPARATION

6.1 Measurement Procedure

6.2

6.3

6.4

Minimum Hopping Channel Carrier Frequency Separation, FCC Rule 15.247(a)(1):

Connect EUT antenna terminal to the spectrum analyzer with a low loss cable, and
using the Marker and Max-Hold function to record the separation of two adjacent

channels.

Limit

Frequency hopping systems shall have hopping channel carrier frequencies
separated by a minimum of 25 kHz or the 20 dB bandwidth of the hopping channel,
whichever is greater. Alternatively, frequency hopping systems operating in the
2400-2483.5 MHz band may have hopping channel carrier frequencies that are
separated by 25 kHz or two-thirds of the 20 dB bandwidth of the hopping channel,

whichever is greater.

Test SET-UP (Block Diagram of Configuration)

EUT

Low Loss Cable

Spectrum Analyzer

Measurement Results

Refer to attached data chart.
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RBW: 30kHz Temperature: 24 C
VBW: 100kHz Humidity: 50 %
Spectrum Detector: PK Test By: Sance
Packet: DH1, 2DH1, 3DH1(Worst case) |Test Date: January 03, 2020
Test Result: PASS
Channel Test Frequency Separation Read 2/§e2%?jr§tll30;nla:/[/ri]gth
(MHz) Value (kHz)
(kHz)
GFSK
Lowest 2402 1002 >594.7
Middle 2441 1002 >592.0
Highest 2480 1002 >589.3
mw/4-DQPSK
Lowest 2402 1002 >834.7
Middle 2441 1002 >832.0
Highest 2480 1002 >834.7
8DPSK
Lowest 2402 1002 >813.3
Middle 2441 1002 >813.3
Highest 2480 1002 >810.7
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GFSK Lowest Channel

Ref 10 dBm Att 35 dB SWT 5 ms 1.002000

10 Offfet 6 B Marker 1

72 dBm
| o _ 2|.a02044boo cu-|EM
= | A I ey

LA el A TN
P ~N S
L/ h

|--60

|--70

-90

Center 2.4025 GHz 300 kHz/ Span 3 MHz

GFSK Middle Channel

Ref 10 dBm Att 35 dB SWT 5 ms .002000000 MH=z

10 Offget 6 B Marker| 1 [T1

o ) 1 |
== | ., .- Pt

20 (‘Jj‘ v‘\\ u}‘

.o ff-(

ﬁ?ﬁmf“ \\

L.-60

L-70

L.-80.

-90

Center 2.4415 GHz 300 kHz/ Span 3 MHz
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GFSK Highest Channel
& Come oo e

Ref 10 dBm Att 35 dB SWT 5 ms -1.002000000 MH
0 Offfet 6 {iB Marker] 1 [T1
1012 dBm
| o 2| asoo4aeboo cu-|IEN
== |

N W i N I
Y N A
|/ ’ M
N

|--60

|--70

|--80

-90

Center 2.4795 GHz 300 kHz/ Span 3 MHz

m/4-DQPSK Lowest Channel

Ref 10 dBm Att 35 dB SWT 5 ms .002000000 MHz
10 Offfet 6 $iB Marker| 1 [T1

-4} 64 dBm
| o 2l a0z0a4aboo cu-|IEN

= |, A A AU p
| A el e [
r N
;. \

YA v

-0

|--70

|--80

-90

Center 2.4025 GHz 300 kHz/ Span 3 MHz
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mw/4-DQPSK Middle Channel
& Cmveo e

Ref 10 dBm Att 35 dB SWT 5 ms 1.00200C
0 Offfet 6 B Marker] 1
7185 aBm
Lo 2l.aa1044aboo cu-|EN
==\

T AN e |
[f \‘

Center 2.4415 GHz 300 kHz/ Span 3 MHz

mw/4-DQPSK Highest Channel
® S oo e

Ref 10 dBm Att 35 dB SWT 5 ms -1.002
10 Offset 6 B Marker| 1 [T1
-10}1 m
Lo 15004 - S
‘
== | .,

I P ' P P 1Y A
[[,r A% ' ¥ ¥ hd ' V‘\\

|--80

=90

Center 2.4795 GHz 300 kHz/ Span 3 MHz
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8DPSK Lowest Channel

Ref 10 dBm Att 35 dB SWT 5 ms 1.002000000 MH

10 Offpet 6 {iB Marker]| 1

A i
T e T |

|/ T
- b

|--60

|--70

|--80

-90

Center 2.4025 GHz 300 kHz/ Span 3 MHz

8DPSK Middle Channel
® e e

Ref 10 dBm Att 35 dB SWT 5 ms

10 Offfet 6 {iB yp— .

=

]
= | -10 ! R

| 2o ~ /\f""f ﬁﬁ ‘V\’hﬁf’\x‘p f“""fv tw\i[\w -
Y s
/i )
doy =

|--60

|--70

|--s0

-90

Center 2.4415 GHz 300 kHz/ Span 3 MHz
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8DPSK Highest Channel
&®

Ref 10 dBm Att 35 dB SWT 5 ms 2.480052000 GHz
10 Offpet 6 {iB pelta p [T1
olos as
Lo —1).002000boo mu-|EM
== |, y

O 5 I

|--60

|--70

|--80

-90

Center 2.4795 GHz 300 kHz/ Span 3 MHz
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7. 20DB BANDWIDTH

7.1 Measurement Procedure

Maximum 20dB RF Bandwidth, FCC Rule 15.247(a)(1):

The antenna port of the EUT was connected to the input of a spectrum analyzer.
Analyzer RBW was chosen so that the display was a result of the hopping channel
modulation. For each RF output channel investigated, the spectrum analyzer center
frequency was set to the channel carrier. Use the spectrum 20dB down delta
function to measure the bandwidth.

7.2 Test SET-UP (Block Diagram of Configuration)

EUT Low Loss Cable Spectrum Analyzer

7.3 Measurement Results

Refer to attached data chart.

RBW: 30kHz Temperature: 24 °C
VBW: 100kHz Humidity: 50 %
Spectrum Detector: PK Test By: Sance
Packet: DH1, 2DH1, 3DH1(Worst case) |Test Date: January 03, 2020
Test Result: PASS
Channel Test Frequency (MHz) 20dB Down BW (MHz)
GFESK
Lowest 2402 0.892
Middle 2441 0.888
Highest 2480 0.884
/4-DOPSK
Lowest 2402 1.252
Middle 2441 1.248
Highest 2480 1.252
8DPSK
Lowest 2402 1.220
Middle 2441 1.220
Highest 2480 1.216
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GFSK Lowest Channel

Ref 10 dBm Att 35 dB SWT 2.5 ms

10 Offpet 6 {iB nde [Tf

|-o

|--60

|--70

|--80

-90

Center 2.402 GHz 200 kHz/ Span 2 MHz

GFSK Middle Channel

Ref 10 dBm Att 35 dB SWT 2.5 ms

10 Offget 6 {iB

=

= |10 Ao —A -
"2 =

; N

.

-0

|70

|--80

-90

Center 2.441 GHz 200 kHz/ Span 2 MHz
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Ref 10 dBm

GFSK Highest Channel

«RBW 30 kHz
«VBW 100 kHz

Att 35 dB SWT 2.5 ms
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mw/4-DQPSK Middle Channel
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8. HOPPING CHANNEL NUMBER

8.1 Measurement Procedure

Minimum Number of Hopping Frequencies, FCC Rule 15.247(a)(1)(iii):

Remove the antenna from the EUT and then connect a low RF cable from the
antenna port to the spectrum, and the spectrum analyzer set to MAX HOLD readings
were taken for 3-5 minutes. The channel peaks so recorded were added together,
and the total number compared to the minimum number of channels required in the

regulation.

8.2 Limit

Frequency hopping systems in the 2400-2483.5MHz band shall use at least 15

channels.

8.3 Test SET-UP (Block Diagram of Configuration)

EUT Low Loss Cable

8.4 Measurement Results

Spectrum Analyzer

RBW: 100kHz Temperature: 24 °C
VBW: 300kHz Humidity: 50 %
Spectrum Detector: PK Test By: Sance
Packet: DH1, 2DH1, 3DH1(Worst case) |Test Date: January 03, 2020
Test Result: PASS

Hopping Channel Frequency Range Number of Hopping Limit

Channels
2400-2483.5 79 =15
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GFSK Mode

«RBW 30 kHz Delta 2 [T1
«VBW 100 kHz -5.4 B
Ref 10 dBm Att 35 dB SWT 95 ms 8 00000 MHz
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8DPSK Mode
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9. TIME OF OCCUPANCY (DWELL TIME)

9.1 Measurement Procedure

Average Channel Occupancy Time, FCC Ref:15.247(a)(1)(iii):

Connect EUT antenna terminal to the spectrum analyzer with a low loss cable.

The spectrum analyzer center frequency was set to one of the known hopping
channels. The Sweep was set to 10 ms, the SPAN was set to Zero SPAN. The time
duration of the transmissions so captured was measured with the Marker Delta
function

9.2 Limit
The average time of occupancy on any channel shall not be greater than 0.4

seconds within a period of 0.4 seconds multiplied by the number of hopping
channels employed.

9.3 Test SET-UP (Block Diagram of Configuration)

EUT Low Loss Cable Spectrum Analyzer

9.4 Measurement Results

Refer to attached data chart.
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The maximum number of hopping channels in 31.6s (0.4s/Channel x 79 Channel)

RBW: 1MHz Temperature: 24 C
VBW: 3MHz Humidity: 50 %
Spectrum Detector: PK Test By: Sance
Test Result: PASS Test Date: January 03, 2020
Packet Frequency Result Limit
(MHz) (msec) (msec)
GFSK
DH1 2441 0.420 (ms)*(1600/(2*79))*31.6= 134.4 400
DH3 2441 1.700 (ms)*(1600/(4*79))*31.6= 272.0 400
DH5 2441 2.990 (ms)*(1600/(6*79))*31.6= 318.9 400
m/4-DQPSK
2-DH1 2441 0.430 (ms)*(1600/(2*79))*31.6= 137.6 400
2-DH3 2441 1.690 (ms)*(1600/(4*79))*31.6= 270.4 400
2-DH5 2441 2.980 (ms)*(1600/(6*79))*31.6= 317.9 400
8DPSK
3-DH1 2441 0.430 (ms)*(1600/(2*79))*31.6= 137.6 400
3-DH3 2441 1.690 (ms)*(1600/(4*79))*31.6= 270.4 400
3-DH5 2441 3.010 (ms)*(1600/(6*79))*31.6= 321.1 400
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10 Offfet 6 4B

|-o

|-20

|--30

|--40

-0

|--80

-90

Center 2.441 GHz

Ref 10 dBm

500 ns/

GFSK (DH3)

RBW 1 MHz Delta 2

«VBW 3 MHz 1.15 dB

Att 35 dB SWT 10 ms 1.700000 ms

10 Offfket 6 B

|-o

|--30

|--40

e

-0

|-70

|--80

-90

Center 2.441 GHz

1 ms/
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GFSK (DH5)
® o

Ref 10 dBm Att 35 dB SWT 15 ms 2.99¢C

10 Offpet 6 {iB Marker| 1 T

|-o

|-20

|-30 ps

|-40

b

|--60

|--70

-90

Center 2.441 GHz 1.5 ms/

/4-DQPSK (2-DH1)

Ref 10 dBm Att 35 dB SWT 5 ms 430.000000 ps

10 Offfket 6 B

-20

H-40

|--70

|--80

-90

Center 2.441 GHz 500 nps/
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%

Ref 10 dBm Att

35 dB

RBW 1 MHz
«VBW 3 MHz

SWT 10 ms

m/4-DQPSK (2-DH3)

1.690000 m

10 Offfet 6 4B

-0

_,sobup :

-0

|--70

|--80

-90

Center 2.441 GHz

1 ms/

/4-DQPSK (2-DH5)

Ref 10 dBm att

35 dB

RBW 1 MHz
«VBW 3 MHz

SWT 15 ms

Delta

2 [T

80000 m

10 Offget 6 (B

[Tl

|--60

|-70

|--s0

1.5 ms/
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8DPSK (3-DH1)

Ref 10 dBm Att 35 dB SWT 5 ms 430.0000

10 Offpet 6 {iB Marker| 1

|-o

-10

|--20

|--30 ps

|--40

|--60

|--70

|--s0

-90

Center 2.441 GHz 500 ns/

8DPSK (3-DH3)

Ref 10 dBm Att 35 dB SWT 10 ms .690000 m

10 Offpet 6 4B Marker

|-20

|-30 ps

|-40

|-s0

|--60

|--80

=90

Center 2.441 GHz 1 ms/
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%

Ref 10 dBm

8DPSK (3-DH5)

RBW 1 MHz Delta 2 [T1

«VBW 3 MHz
Att 35 dB SWT 15 ms

10 Offfet 6 4B

|-o

P00 ms

|-c0

|-70

|--s0

1.5 ms/
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10. MAXIMUM PEAK OUTPUT POWER

10.1 Measurement Procedure

Maximum Conducted Output Power at Antenna Terminals, FCC Rules 15.247(b)(1):

Remove the antenna from the EUT and then connect a low RF cable from the
antenna port to the spectrum. The analyzer was set for RBW > 20dB bandwidth and
power was read directly in dBm. Cable loss was considered during this measurement.

10.2 Limit

For all other frequency hopping systems in the 2400-2483.5MHz band: 0.125 watts.

10.3 Test SET-UP (Block Diagram of Configuration)

EUT Low Loss Cable Spectrum Analyzer

10.4 Measurement Results

RBW: 3MHz Temperature: 24 °C
VBW: 10MHz Humidity: 50 %
Spectrum Detector: PK Test By: Sance
Packet: DH1, 2DH1, 3DH1(Worst case) |Test Date: January 03, 2020
Channel Peak Power Peak Power Peak Power Results
Frequency output output Limit (dBm/W)
(MHz) (dBm) (W)
GFSK
2402.00 -2.66 0.0005 21/0.125 PASS
2441.00 -5.89 0.0003 21/0.125 PASS
2480.00 -8.15 0.0002 21/0.125 PASS
mw/4-DQPSK
2402.00 -2.08 0.0006 21/0.125 PASS
2441.00 -5.13 0.0003 21/0.125 PASS
2480.00 -7.42 0.0002 21/0.125 PASS
8DPSK
2402.00 -1.62 0.0007 21/0.125 PASS
2441.00 -4.73 0.0003 21/0.125 PASS
2480.00 -6.93 0.0002 21/0.125 PASS
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GFSK Lowest Channel

Ref 10 dBm Att 35 dB SWT 2.5 ms 2.401840000 GHz

10 Offfet 6 B

Lo L [ 2]

|-20 \

-30 ps

|-40

|--50

|--60

|--70

Center 2.402 GHz 1 MHz/ Span 10 MHz

GFSK Middle Channel

Ref 10 dBm Att 35 dB SWT 2.5 ms

10 Offket 6 {iB

-0

|--70

|--80

-90

Center 2.441 GHz 1 MHz/ Span 10 MHz
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GFSK Highest Channel

Ref 10 dBm Att 35 dB SWT 2.5 ms 2.479960000 GHz

10 Offpet 6 4B

o =

== | ., e

| .

[

|--40

|--50

-0

|--70

|--80

Center 2.48 GHz 1 MHz/ Span 10 MHz

m/4-DQPSK Lowest Channel

Ref 10 dBm Att 35 dB SWT 2.5 ms 2.401840000 GHz

10 Offfket 6 B

o ! =

w | 1o ] —
| -20 \

[-30 ps

|--40

|--s0

-0

|-70

|--80

-90

Center 2.402 GHz 1 MHz/ Span 10 MHz
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mw/4-DQPSK Middle Channel

Ref 10 dBm Att 35 dB SWT 2.5 ms 2.440880000 GHz

10 Offget 6 B

Lo =

|-s0

|-c0

|-70

|--s0

-90

Center 2.441 GHz 1 MHz/ Span 10 MHz

m/4-DQPSK Highest Channel

Ref 10 dBm Att 35 dB SWT 2.5 ms 2.480000000 GHz

10 Offfpet 6 B

Lo =

|-40

|-s0

|-c0

Center 2.48 GHz 1 MHz/ Span 10 MHz
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8DPSK Lowest Channel

Ref 10 dBm Att 35 dB SWT 2.5 ms

10 Offpet 6 4B

o : =

|--40

|--s0

-0

|--70

|--80

-90

Center 2.402 GHz 1 MHz/ Span 10 MHz

8DPSK Middle Channel

Ref 10 dBm Att 35 dB SWT 2.5 ms 2.440940000 GHz

10 Offget 6 B

Lo =

|-s0

|--60

|--70

|--s0

Center 2.441 GHz 1 MHz/ Span 10 MHz
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8DPSK Highest Channel

Ref 10 dBm Att 35 dB SWT 2.5 ms 2.479920000 GHz

10 Offfet 6 4B

Lo =

|-10

., // S~
wd ™

v

|--40

|--50

-0

|--70

|--80

-90

Center 2.48 GHz 1 MHz/ Span 10 MHz
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11. BAND EDGE

11.1 Measurement Procedure

Out of Band Emissions, FCC Rule 15.247(d):

During the radiated emission test, the spectrum analyzer was set with the following
configurations:

1.The resolution bandwidth of test receiver/spectrum analyzer is 1MHz and video
bandwidth is 3MHz for peak measurement with peak detector at frequency above
1GHz.

2.The resolution bandwidth of test receiver/spectrum analyzer is 1IMHz and video
bandwidth is 10Hz for Average measurement with peak detection at frequency
above 1GHz.

During the conducted emission test, the spectrum analyzer was set with the

following configurations:
The transmitter output is connected to spectrum analyzer. The resolution bandwidth is set
to100KHz, and the video bandwidth set to 300kHz.

11.2 Limit

15.247(d)In any 100KHz bandwidth outside the frequency band in which the spread
spectrum or digitally modulated intentional radiator is operating, the radio frequency
power that is produced by the intentional radiator shall be at least 20dB below that in
the 100KHz bandwidth within the band that contains the highest level of the desired
power, based on either an RF conducted or a radiated measurement.

11.3 Measurement Results

Please see below test table and plots.

Note: All modes of operation were investigated and the worst case (8DPSK Mode)
emissions are reported.
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For Radiated restricted band:

E.U.T: TWS Earbuds Polarization: Horizontal
Model No.: OH-341 Temperature: 25 C
Test Mode: TX 2402MHz (8DPSK) Humidity: 64 %
Test Distance: 3m Test By: Sance
Test Results: PASS Test Voltage DC 3.7V

100.0 dBu¥Y/m

9.0

80

limit1:

limit2:

70

60

50

40

30

20

10.0

2300.000 24400 MHz
o |ty | e T oo T Rt T iy g ose [ | e
1 2390.000 39.12 -6.32 32.80 74.00 |[-41.20| peak | 200 126
2 2390.000 29.12 -6.32 22.80 54.00 [-31.20] AVG | 200 189
3 2400.000( 41.14 -6.27 34.87 7400 ([-39.13| peak | 200 | 215
4 2400.000( 31.17 -6.27 2490 5400 [-29.10] AVG | 200 | 296
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E.U.T: TWS Earbuds Polarization: Vertical
Model No.: OH-341 Temperature: 25 C
Test Mode: TX 2402MHz (8DPSK) Humidity: 64 %
Test Distance: 3m Test By: Sance
Test Results: PASS Test Voltage DC 3.7V
100.0 dBu¥/m
limit1: e
limit2: —
90
B0 oo e ﬂ --------------------------------
70
60
50
40
20
20
100
2300.000 2440.0 MHz
Freq. Reading Factor Result Limit  [Margin Height | Degree
No- | (MHz) | (dBuvim)| (@B) | (@Buvim) |(@Buvim)| (aB) | = | (cm) | (deq) | REme
1 2390.000| 39.40 -6.32 33.08 74.00 |[-40.92| peak | 150 | 156
2 2390.000| 2942 -6.32 23.10 54.00 |[-30.90f AVG | 150 | 198
3 2400.000| 39.15 -6.27 32.88 7400 |[-41.12] peak | 150 | 215
4 2400.000| 29.17 -6.27 22.90 54.00 |[-31.10] AVG | 150 | 306
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E.U.T TWS Earbuds Polarization: Horizontal

Model No.: OH-341 Temperature: 25 C

Test Mode: TX 2480MHz (8DPSK) Humidity: 64 %

Test Distance: 3m Test By: Sance

Test Results: PASS Test Voltage DC 3.7V

100.0 dBu¥/m

limit1: —_—
limit2: —

a0

a0

70

60

50

40

30

20

10.

0

2440.000 2600.0 MHz
No. (inri&) (5333'/?% F(?ig)o r (d%is\‘/ljlrtn) {déhn\’}‘ftm) M(?ir@g)m Detector H(ilna?t [{):g:)e Remark
1 2483500| 40.83 589 34.94 74.00 |-39.06] peak | 200 | 136
2 2483500| 30.89 589 25.00 5400 |-29.00] AVG | 200 | 196
3 2500.000| 41.35 581 3554 74.00 |-38.46] peak | 200 | 202
4 2500.000| 31.31 581 2550 5400 |-2850] AVG | 200 | 263
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E.U.T TWS Earbuds Polarization: Vertical

Model No.: OH-341 Temperature: 25 C

Test Mode: TX 2480MHz (8DPSK) Humidity: 64 %

Test Distance: 3m Test By: Sance

Test Results: PASS Test Voltage DC 3.7V

100.0 dBu¥/m

limit1: _—
limit2: —

90

I A I —

70

60

50

40

30

20

10.0
2440.000 2600.0 MHz
Freq. Reading Factor Result Limit |Margin Height | Degree
No- | MHz) | (aBuvim)| (dB) |(dBuvim) |(dBuvim)| (dB) || (em) | (ceq) | REMa
1 2483.500| 40.33 -5.89 34.44 7400 |-39.56| peak | 150 | 136
2 2483500 30.39 -5.89 24 50 5400 |-29.50] AVG | 150 | 186
3 2500.000| 39.96 -5.81 34.15 7400 [-39.85] peak | 150 | 202
4 2500.000| 29.91 -5.81 2410 5400 [-29.90] AVG | 150 | 298
Note: (1) Result= Reading + Factor

(2) Factor= Antenna Gain + Cable Loss — Amplifier Gain
(3) Horn antenna used for the emission over 1000MHz.
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For RF Conducted restricted band:
GFSK Lowest Channel

«RBW 100 kHz

Ref 10 dBm

Att

*VBW 300 kHz

35 dB SWT 10 ms

Marker 1 [T1 1

10 Offfket 6

|-30

Pl -22.jas

|-40

e Uity

e S Rarolit St it poorti szl

PN

T T

|--70

|--80

-90

Start 2.31 GHz

Ref 10 dBm

Attt

10 MHz/

«RBW 100 kHz

«VBW 300 kHz

35 dB SWT 10 ms

Stop 2.41 GHz

10 Offpet 6

=3 |,

|-20

|-30

> .[s1 aBm

|-40

|--50

B b S, AT e

poy

&b

Kliex,

A Ay

|--60

el

War el

i Forbalit K Loatlidt
A

LA

|--70

|--80

-90

Start 2.31 GHz

10 MHzZ/

Stop 2.41 GHz
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GFSK Highest Channel
® Come soo e

Ref 10 dBm Att 35 dB SWT 2.5 ms

| o 2|.as3500

l \ -
|-20

p1 ﬁz )‘ 13 dBm
|--30 Ps
|-40 t

|-70

|--80

-90

Start 2.476 GHz 2.4 MHz/ Stop 2.5 GHz

*+RBW 100 kHz Marker 1 [T1 ]
«VBW 300 kHz

Ref 10 dBm Att 35 dB SWT 2.5 ms 2.
10 Offget 6 B Marker| 2
Coofie amn
| o 2|.a83500po0c iz “
arker 1
B S
vr
es
L-5s0 I
l‘ln" e SPapodb listems? MR et nftmdfana e i
|--60
|--70
}--80
-90
Start 2.476 GHz 2.4 MHz/ Stop 2.5 GHz
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mw/4-DQPSK Lowest Channel
&® T oo e

Ref 10 dBm Att 35 dB SWT 10 ms

| o 2l. 400000

|-20

Pl -22.[73 dBm

|-30 ps

|--40

|--s0

y
B ARk A e s A b e Ao gt 'Q—Mw LL..A

-0

|--80

-90

Start 2.31 GHz 10 MHz/ Stop 2.41 GHz

~RBW 100 kHz
«VBW 300 kHz

Ref 10 dBm Att 35 dB SWT 10 ms
10 Offget 6 B
Lo
arke 1
~5e
== | . > 4
vz
--20.
Pl -23.41 dBm
|--30. PS
--40.
L-50
! ‘l
Lt bt e o L Ao T 0 g B G S SR A ]
e el et Aol b el e
-0
|--70
}--80.
-90
Start 2.31 GHz 10 MH=z/ Stop 2.41 GHz
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mw/4-DQPSK Highest Channel
% S

Ref 10 dBm Att 35 dB SWT 2.5 ms
10 Offket 6 $B . p
B ooboo cu. |ES

lﬂ\ -
L-20

g le7 aBm

|--30

5]
e
——t—
|
N
®©
[}
u

|--40

A

SO/ N R CUU S P 1 e

Start 2.476 GHz 2.4 MHz/ Stop 2.5 GHz

«RBW 100 kHz Marke T
«VBW 300 kHz 8.30

Ref 10 dBm Att 35 dB SWT 2.5 ms 2.478

p1 -28][3 dBm
[-30 ps

|--60

|--70

|--s0

-90

Start 2.476 GHz 2.4 MHz/ Stop 2.5 GHz
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%

Ref 10 dBm

8DPSK Lowest Channel

«RBW 100 kHz Mar
«VBW 300 kHz

Att 35 dB SWT 10 ms

10 Offfet 6 irke T
-0 40C o]
ark 1
| -10
VL
L-20
pl1 -22.[52 dBm
--30. Ps
|--40

|--50

|--co0

il FITOS S A P WO A P Y M il £l W LT.{,L*
4 { par AL

|--80

-90

Start 2.31 GHz

Ref 10 dBm

10 MHz/ Stop 2.41 GHz

*RBW 100 kHz Marker 1 [T1 ]
= VBW 300 kHz

Att 35 dB SWT 10 ms 2.4060

10 Offpet 6

|-10

|-20

VL

pl1 -22.

|-30

©9 dBm

|-40

Ty Akl

Lok Al i et bt bk Xl Ak AP AT
N o

|--70

-90

Start 2.31 GHz

10 MHz/ Stop 2.41 GHz
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8DPSK Highest Channel
® DR

Ref 10 dBm Att 35 dB SWT 2.5 ms 2.4798
10 Offpet 6 {iB rke

-56 Bm
o ag3sooboo cu-|EM

]
BIE

|--60

|--70

-90

Start 2.476 GHz 2.4 MHz/ Stop 2.5 GHz

«RBW 100 kHz Marker [T1 1
*VBW 300 kHz

Ref 10 dBm Att 35 dB SWT 2.5 ms

10 Offfket 6 §B Marker| 2

B
e}

%MJUR

p1 -28]4a aBm
[ -30 ps

|-40

|--50

-0

|--70

|--80

-90

Start 2.476 GHz 2.4 MHz/ Stop 2.5 GHz
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12. ANTENNA APPLICATION

12.1 Antenna requirement

According to of FCC part 15C section 15.203 and 15.204:

An intentional radiator shall be designed to ensure that no antenna other than that
furnished by the responsible party shall be used with the device. The use of a
permanently attached antenna or of an antenna that uses a unique coupling to the
intentional radiator, the manufacturer may design the unit so that a broken antenna
can be replaced by the user, but the use of a standard antenna jack or electrical
connector is prohibited. Systems operating in the 2400-2483.5MHz band that are
used exclusively for fixed, point-to-point operations may employ transmitting
antennas with directional gain greater than 6dBi provided the maximum peak output
power of the intentional radiator is reduced by 1dB for every 3dB that the directional
gain of the antenna exceeds 6dBi.

12.2 Measurement Results
The antenna is chip antenna and no consideration of replacement, and the best

case gain of the antenna is 1.8dBi. Therefore, the antenna is consider meet the
requirement.
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13. TEST EQUIPMENT LIST

Description Manufacturer |Model Number Nsljfr:?ér Characteristics Cang;?etion %ﬂf'gg?en
Test Receiver |Rohde & Schwarz ESCI7 100837 9KHz~7GHz | Mar. 14, 2019 1 year
Antenna Schwarzbeck VULB9162 9162-010 30MHz~7GHz | Mar. 23, 2019 1 year
SA%Z?;?Q Rohde & Schwarz| FSU26 | 200409/026 | 20Hz~26.5GHz | Mar. 14,2019 | 1 year
SAF;]‘ZCISZ“;? Keysight NOO20A  |MY54200831| 20Hz~26.5GHz | Apr. 24,2019 | 1 year
SPeCtium | pohde & Schwarz|  FSV40 101003 10Hz~40GHz | Apr. 24,2019 |  1year
Analyzer
L..S.N Rohde & Schwarz| ESH2-7Z5 893606/014 | 9KHz~30MHz | Mar. 13, 2019 1 Year
Horn Antenna Schwarzbeck BBHA9170 9170-372 15GHz~40GHz | Mar. 23, 2019 1 year
Pre-Amplifier EMCI EMC 184045 980102 18GHz~40GHz | Apr. 24, 2019 1 year
Power Sensor DARE RPR3006W 15|082118N 100MHz~6GHz | Mar. 14, 2019 1 year
Com%‘;‘;aﬂon Rohde & Schwarz| CMW500 149004 | 70MHz~6GHz |Mar. 14,2019| 1 year
Horn Antenna COM-Power AH-118 071078 500MHz~18GHz | Mar. 23, 2019 1 year
Pre-Amplifier HP HP 8449B | 3008A00964 | 1GHz~26.5GHz | Mar. 14, 2019 1 year
Pre-Amplifier HP HP 8447D | 1145A00203 [ 100KHz~1.3GHz | Mar. 14, 2019 1 year
Loop Antenna Schwarzbeck FMZB 1513 1513-272 9KHz~30MHz | Apr. 24, 2019 1 year
Temperature &
Humidity REMAFEE SYHR225L N/A -40~150°C Apr. 24, 2019 1 year
Chamber
DC Source MY MY8811 N/A 0~30V N/A N/A
Temporary
antenna TESCOM 55402 N/A 9KHz~25GHz N/A N/A
connector
Power Meter Anritsu ML2495A 1139001 100k-65GHz | Apr. 24, 2019 1 year
Power Sensor Anritsu MA2411B 100345 300M-40GHz | Apr. 24, 2019 1 year
Test Software EZ EZ EMC N/A N/A N/A N/A

Note: The temporary antenna connector is soldered on the PCB board in order to perform
conducted tests and this temporary antenna connector is listed in the equipment list.

---END---
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