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Summary of Test Result

Report Ref Std. Result
Clause Clause Test tems (PASS/FAIL) Remark
3.1 15.247(a)(2) 6dB Bandwidth Pass -
3.1 2.1049 99% Occupied Bandwidth Reporting only -
3.2 15.247(b)(3) Output Power Pass -
3.3 15.247(e) Power Spectral Density Pass -
34 15.247(d) Conducted Band Edges and Spurious Pass i
Emission
Under limit
35 15.247(d) |Radiated Band Edges and Spurious Emission Pass 3.58 dB at
7320.000 MHz
Under limit
3.6 15.207 AC Conducted Emission Pass 17.64 dB at
0.254 MHz
15.203 & .
3.7 15.247(b) Antenna Requirement Pass -
Declaration of Conformity:
The test results with all measurement uncertainty excluded are presented in accordance with the
regulation limits or requirements declared by manufacturers.
Comments and Explanations:
The declared of product specification for EUT presented in the report are provided by the
manufacturer, and the manufacturer takes all the responsibilities for the accuracy of product
specification.

Reviewed by: Wei Chen
Report Producer: Tina Chuang
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1

General Description

1.1 Product Feature of Equipment Under Test

1.2

1.3

Product Feature

Equipment Rechargeable Li-lon Battery
Brand Name Zebra

Model Name BT-000443

FCC ID UZ7BT000443

EUT supports Radios application Bluetooth - LE

HW Version DV3A

SW Version 311

MFD 20JUL21

EUT Stage Identical Prototype

Remark: The above EUT's information was declared by manufacturer.

Supported Unit Used in Test Configuration and System

Terminal Brand Name |Zebra Model Name |[TC520L

Adapter Brand Name |Zebra Part Number |PWR-WUA5V12W0US

Rugged Charge/USB cable |Brand Name (Zebra Part Number [CBL-TC51-USB1-01

Product Specification of Equipment Under Test

Product Specification subjective to this standard

TX/Rx Frequency Range

2402 MHz ~ 2480 MHz

Number of Channels

40

Carrier Frequency of Each Channel

40 Channel (37 hopping + 3 advertising channel)

Maximum Output Power to Antenna

0.65 dBm (0.0012 W) for 1Mbps
0.65 dBm (0.0012 W) for 2Mbps

99% Occupied Bandwidth

1.037 MHz for 1Mbps
2.042 MHz for 2Mbps

Antenna Type / Gain

Bluetooth - LE: Monopole Antenna with gain 3.1 dBi

Type of Modulation

Bluetooth LE : GFSK

Remark: The above EUT's information was declared by manufacturer. Please refer to Comments and

Explanations in report summary.

Modification of EUT

No maodifications are made to the EUT during all test items.

TEL : 886-3-327-0868
FAX : 886-3-327-0855
Report Template No.: BU5-FR15CBT4.0 Version 2.4

Page Number : 50f 40
Issued Date 1 Aug. 02, 2021
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1.4 Testing Location

Test Site Sporton International Inc. Wensan Laboratory

No0.58, Aly. 75, Ln. 564, Wenhua 3rd, Rd., Guishan Dist.,
Taoyuan City 333010, Taiwan (R.O.C.)

TEL: +886-3-327-0868

FAX: +886-3-327-0855

Sporton Site No.

THO5-HY, CO07-HY 03CH20-HY

Test Site Location

Test Site No.

Note: The test site complies with ANSI C63.4 2014 requirement.
FCC designation No.: TW3786

1.5 Applicable Standards

According to the specifications of the manufacturer, the EUT must comply with the requirements of the
following standards:

+ FCC Part 15 Subpart C §15.247

+ FCC KDB Publication No. 558074 D01 DTS Meas. Guidance v05r02
+ FCC KDB 414788 D01 Radiated Test Site v01r01

¢+ ANSI C63.10-2013

Remark:

1. All test items were verified and recorded according to the standards and without any deviation during
the test.

2. The TAF code is not including all the FCC KDB listed without accreditation.

3. This EUT has also been tested and complied with the requirements of FCC Part 15, Subpart B,
recorded in a separate test report.

TEL : 886-3-327-0868 Page Number 1 6 of 40
FAX : 886-3-327-0855 Issued Date : Aug. 02, 2021
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2 Test Configuration of Equipment Under Test

2.1 Carrier Frequency Channel

Frequency Band Channel ('I:\;quZ') Channel ('I:\;quz)
0 2402 21 2444
1 2404 22 2446
2 2406 23 2448
3 2408 24 2450
4 2410 25 2452
5 2412 26 2454
6 2414 27 2456
7 2416 28 2458
8 2418 29 2460
9 2420 30 2462
2400-2483.5 MHz 10 2422 31 2464
11 2424 32 2466
12 2426 33 2468
13 2428 34 2470
14 2430 35 2472
15 2432 36 2474
16 2434 37 2476
17 2436 38 2478
18 2438 39 2480
19 2440 - -
20 2442 - -
TEL : 886-3-327-0868 Page Number 1 7 of 40
FAX : 886-3-327-0855 Issued Date : Aug. 02, 2021
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2.2 Test Mode

Bluetooth — LE RF Average Output Power
Data Rate / Modulation
Channel | Frequency
GFSK
1Mbps
Ch00 2402MHz 0.65 dBm
Ch19 2440MHz 0.65dBm
Ch39 2480MHz 0.55 dBm
Bluetooth — LE RF Average Output Power
Data Rate / Modulation
Channel | Frequency
GFSK
2Mbps
Ch00 2402MHz 0.65 dBm
Ch19 2440MHz 0.65 dBm
Ch39 2480MHz 0.55 dBm

a. The EUT has been associated with peripherals and configuration operated in a manner tended to

maximize its emission characteristics in a typical application. Frequency range investigated:

conduction emission (150 kHz to 30 MHz), radiation emission (9 kHz to the 10th harmonic of the

highest fundamental frequency or to 40 GHz, whichever is lower). The measured emission level of

the EUT was maximized by rotating the EUT on a turntable, adjusting the orientation of the EUT

and EUT antenna in three orthogonal axis (X: flat, Y: portrait, Z: landscape), and adjusting the

measurement antenna orientation, following C63.10 exploratory test procedures and find X plane

as worst plane.

b. AC power line Conducted Emission was tested under maximum output power.

TEL : 886-3-327-0868
FAX : 886-3-327-0855
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The following summary table is showing all test modes to demonstrate in compliance with the standard.

Summary table of Test Cases

Test Item Data Rate / Modulation

Bluetooth — LE / GFSK

Mode 1: Bluetooth Tx CHO0_2402 MHz_1Mbps
Mode 2: Bluetooth Tx CH19 2440 MHz_1Mbps
Mode 3: Bluetooth Tx CH39_2480 MHz_1Mbps
Mode 4: Bluetooth Tx CHO0_2402 MHz_2Mbps
Mode 5: Bluetooth Tx CH19 2440 MHz_2Mbps
Mode 6: Bluetooth Tx CH39_ 2480 MHz_2Mbps

Conducted

Test Cases

Mode 1: Bluetooth Tx CHOO_2402 MHz_1Mbps
Mode 2: Bluetooth Tx CH19 2440 MHz_1Mbps

Radiated Mode 3: Bluetooth Tx CH39_ 2480 MHz_1Mbps
Test Cases Mode 4: Bluetooth Tx CHO0_2402 MHz_2Mbps
Mode 5: Bluetooth Tx CH19 2440 MHz_2Mbps
Mode 6: Bluetooth Tx CH39_ 2480 MHz_2Mbps

AC Conducted | Mode 1: EUT with Terminal + Bluetooth - LE TX + USB Cable (Charging from

Emission Adapter)
TEL : 886-3-327-0868 Page Number : 9 0of 40
FAX : 886-3-327-0855 Issued Date : Aug. 02, 2021
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2.3 Connection Diagram of Test System

<AC Conducted Emission Mode>

120V ac/B0Hz
Adapter

-]

Rugged Charges
USB cable

EUT with Terminal

<Bluetooth - LE Tx Mode>

120V ac/B0Hz
Adapter

-]

Rugged Charges
USB cable

EUT with Terminal

TEL : 886-3-327-0868 Page Number : 10 of 40
FAX : 886-3-327-0855 Issued Date : Aug. 02, 2021
Report Template No.: BU5-FR15CBT4.0 Version 2.4 Report Version 101



e’ FCC RADIO TEST REPORT Report No. : FR130701

SPORTON LAB.

2.4

2.5

EUT Operation Test Setup

The RF test items, utility “CMD V6.1.7601” was installed in Notebook which was programmed in order
to make the EUT get into the engineering modes to provide channel selection, power level, data rate
and the application type and for continuous transmitting signals.

Measurement Results Explanation Example

For all conducted test items:

The offset level is set in the spectrum analyzer to compensate the RF cable loss and attenuator factor
between EUT conducted output port and spectrum analyzer. With the offset compensation, the

spectrum analyzer reading level is exactly the EUT RF output level.

Example :
The spectrum analyzer offset is derived from RF cable loss and attenuator factor.
Offset = RF cable loss + attenuator factor.

Following shows an offset computation example with cable loss 4.2 dB and 10 dB attenuator.

Offset(dB) = RF cable loss(dB) + attenuator factor(dB).
=4.2+10=14.2 (dB)

TEL : 886-3-327-0868 Page Number 1 11 of 40
FAX : 886-3-327-0855 Issued Date : Aug. 02, 2021
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3 Test Result
3.1 6dB and 99% Bandwidth Measurement
3.1.1Limit of 6dB and 99% Bandwidth

The minimum 6 dB bandwidth shall be at least 500 kHz.

3.1.2Measuring Instruments

See list of measuring equipment of this test report.

3.1.3Test Procedures

1.
2.

The testing follows the ANSI C63.10 Section 6.9.3 (OBW) and 11.8.1 (6dB BW).

The RF output of EUT was connected to the spectrum analyzer by RF cable and attenuator. The
path loss was compensated to the results for each measurement.

Set the maximum power setting and enable the EUT to transmit continuously.

Make the measurement with the spectrum analyzer's resolution bandwidth (RBW) = 100 kHz.
Set the Video bandwidth (VBW) = 300 kHz. In order to make an accurate measurement. The
6dB bandwidth must be greater than 500 kHz.

For 99% Bandwidth Measurement, the spectrum analyzer's resolution bandwidth (RBW) is set
1-5% of the emission bandwidth and set the Video bandwidth (VBW) = 3 * RBW.

Measure and record the results in the test report.

3.1.4Test Setup

Spectrum Analyzer EUT
TEL : 886-3-327-0868 Page Number 1 12 of 40
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3.1.5Test Result of 6dB Bandwidth

Temperature : 23.2~24.5C
Relative Humidity : |55.9~61.2%

Test Engineer : (Jacob Yu

Mod. g::: NTX CH. (T\;quZ) 6?'5" HBZ\)N 6(Ij_llamEl,'(W Pass/Fail
(MHz)
BLE 1Mbps 1 0 2402 0.692 0.50 Pass
BLE 1Mbps 1 19 2440 0.692 0.50 Pass
BLE 1Mbps 1 39 2480 0.696 0.50 Pass
BLE 2Mbps 1 0 2402 1.144 0.50 Pass
BLE 2Mbps 1 19 2440 1.148 0.50 Pass
BLE 2Mbps 1 39 2480 1.144 0.50 Pass
TEL : 886-3-327-0868 Page Number : 13 of 40
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<1Mbps>

6 dB Bandwidth Plot on Channel 00

6 dB Bandwidth Plot on Channel 19

Spectrum

(=)

Ref Level 20,00 dém  Offset 12.05 dB & RBW 100 kHz

Spectrum o

Ref Level 20,00 deém

Offset 12.05 dB & RBW 100 kHz

20 ds  SWT Lms @ VBW 300 kHz _Mode Sweep 20 ds  SWT Lms @ VBW 300 kHz _Mode Sweep
M1[1] -5.30 dBm| M1[1] -5.13 dBm|
2.40160800 GHz 2.43960840 GHz
D2[1] 0.08 dB D2[1] 0.17 dB|
691.99 kHz| 691.61 kHz|
01 0.590 d@n = 0.670 de; —
I NL~ ] 1 ~—— — oo
D2 -5.410 dem—> ’\ 5.320 dem— S
- “ﬁ.\ e \\\
i N,
N P
LN A N .
1001 pts Span 2.0 MHz 1001 pts Span 2.0 MHz
b — e b e
Measuring...  EECORRNL gl Z|L Measuring...  ERORERLLD e Y

6 dB Bandwidth Plot on Channel 39

N/A

Spectrum

(®)

Ref Level 20,00 dem Offset 12.05 dB & RBW 100 kHz
fo Art 20 d8  SWT 1ms @ VBW 300 kHz

Mode Sweep

mi[1]
2
D2[1]

-5.34 dBm)|
47060400 GHz|
0.00 dg|
696.00 kHz|

D1 0.650 drla-

B

D2 -5.35

1001 pts

Span 2.0 MHz

—
Measuring...  [EAREANED W

4
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<2Mbps>

6 dB Bandwidth Plot on Channel 00

6 dB Bandwidth Plot on Channel 19

Spectrum

Ref Level 20,00 deém
20 d&

=)

Offset 12.05d8 & RBW 100 kHz
SWT 1ms @ YBW 300 kHz Mode Sweep

Spectrum

Ref Level 20,00 deém

fo ALt

=)

Offset 12.05 dB & RBW 100 kHz

20 d2 SWT 1ms @ VBW 300 kHz  Mode Sweep

(@ 1Pk Max
M1[1] -5.30 dBm)| M1[1] -5.20 dBm)|
2.40139200 GHz 2.43939200 GHz
D2[1] 0.00 dB| 10di D2[1] 0.00 dB|
1.14399 MHz| 1.14798 MHz|
0.630 de; = = B 0.791 “Ij -
s 2 : - .// = - —D2
5.370 den ALl =3 5.210 der X e
Lt 0 d — N
S N, P [
/ M / N
— -20d
~ -
- \ / \,
-30 df = =
3\ N | || P / 3\ P
\ TN /
NS \
< -40 i 4 kN
50 di
-60 d
70 dB
1001 pts Span 4.0 MHz CF 2.44 GHz 1001 pts Span 4.0 MHz
b e — b — e
Measuring... BN LD il Z|L JL Measuring...  EECOCRDNL gl Y

6 dB Bandwidth Plot on Channel 39

N/A

Spectrum

(®)

Ref Level 2000 dém Offset 12.05 d8 &« RBW 100 kHz

o att o0 de  SWT Lms @ VBW 300 kHz Mode Sweep
Mi[1] -5.16 dBm
2.47939200 GHz|
p2[1] 0.08 dg
1.14400 MHz

RSN N
W e
> —
T
A
N
\ o~
\ S

1001 pts Span 4.0 MHz

—
Measuring...  [EAREANED W

4
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3.1.6 Test Result of 99% Occupied Bandwidth

Temperature : 23.2~24.5C
Relative Humidity : |55.9~61.2%

Test Engineer : (Jacob Yu

Data Freq. 99% Occupied BW .

Mod. Rate NTX CH. (MHz2) (MHz) Pass/Fail
BLE 1Mbps 1 0 2402 1.037 Pass
BLE 1Mbps 1 19 2440 1.035 Pass
BLE 1Mbps 1 39 2480 1.037 Pass
BLE 2Mbps 1 0 2402 2.034 Pass
BLE 2Mbps 1 19 2440 2.038 Pass
BLE 2Mbps 1 39 2480 2.042 Pass

TEL : 886-3-327-0868 Page Number 1 16 of 40
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<1Mbps>

99% Bandwidth Plot on Channel 00

99% Occupied Bandwidth Plot on Channel 19
Spectrum
Ref Level 20,00 dém  Offset 12.05 dB & RBW 30 kHz
-1.48 dBm)|

o o
Ref Level 20,00 d8m  Offset 12.05 dB & RBW
o Att 20 d8 SWT 1ms @ VBW 100 kHz
2.43995400 GHZ|

30 kHz
Mode Sweep j Att 20 dB SWT 1ms w VBW 100 kHz Mode Sweep
(@152 Max (@152 Max
Mi[1] -1.53 dBm Mi[1]
2.401 400 GHz|
10da Occ Bw 1.036963037 MHz| 10da Occ Bw 1.034965035 MHz|
0 dem: N /:’\ 0 dem: . /,\
T e AT e —

-10d i . -10d

™ g ~_ 12 [P [

¥ e, y - e
-20 d y o r -20 df - ;

_(/ ™ s e

-30 df L - 30 di .
S ™ e, {/ \ f“/\,f\.
-40 dBm—c S -40 di 7 'S
50 dBr 50 dBr
60 di 60 di
70 dBr 70 dB

CF 2,402 GHz 1001 pts Span 2.0 MHz | || CF 2.44 GHz 1001 pts Span 2.0 MHz
Marker Marker
Type | Ref | Tre | X-value | Y-value |__Function | Function Result | Type | Ref | Tre | X-value | Y-value |__Function | Function Result |
ML 1 2.40155% GHz -1.53 dem ML 1 2.439554 GHz ~1.48 dbm
T1 1 2,40144655 GHz -17.69 dBm Occ Bw 1.036863037 MHz T1 1 2,43544655 GHz -17.27 dBm Occ Bw 1.034865035 MHz
T2 1 2,40248352 GHz -17.32 dBm T2 1 2,44D48152 GHz -17.27 dBm
)i J [ n

99% Occupied Bandwidth Plot on Channel 39

o
Ref Level 20,00 dem Offset 12.05dB & RBW 30 kHz
fo Art 20 d8  SWT 1ms @ VBW 100 kHz

Mode Sweep
(@152 Max
MIL[1] ~1.50 dBm
p 2.47995200 GHz|
10 de Occ Bw 1.036963037 MHz|
0 dém: /x\.
y Y i S
-10 a ~
v T
=20 di - X
. S
-~ "
-30d 7~ \
~—n | V]
-40 dBm-" —il
-50 dB
=60 di
-70 dBm
CF 2.4B GHz 1001 pts

Span 2.0 MHz

N/A

Marker

Type | Ref | Trc | X-value | v-value | Funetion | Function Result |
ML 1 2.479952 GHz -1.50 dBm
TL 1 2,47944456 GHz -17.71 dBm Occ Bw 1.036963037 MHz
T2 1 2,48048152 GHz -17.14 dBm

Note: The occupied channel bandwidth is maintained within the band of operation for all of the modulations.
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<2Mbps>

99% Bandwidth Plot on Channel 00

Ref Level 20,00 dém  Offset 12.05 dB & RBW 30 kHz

99% Occupied Bandwidth Plot on Channel 19

RefLevel 20,00 dBm  Offset 12.05dB @ RBW 30 kHz
j Att 20 dB SWT 1.1ms @ VBW 100 kHz mode Sweep j Att 20 dB SWT 1.1ms @ VBW 100 kHz mode Sweep
(@152 Max (@152 Max
Mi1[1] -1.84 dBm)| Mi1[1] -1.73 dBm)|
2.40195600 GHz| 2.43995600 GHz|
10da Occ Bw 2.033966034 MHz 10da Occ Bw 2.037962038 MHz
0 dem M 0 dem M
f K
10 df ) A 10 di Iy o
T v - T - 7 = T
R ’,:’\‘m ", . L AW P, -
/ U = ol | o
-20d - 20 d <
7 | 7
P Y o Y
30d _ % 30d i
I Ly ! A
o \ b S » P i A
s o o Y - T v
= ; WA Jr VS
S0 dBi . - S0 dBi
-60 di -60 di
70 dB 70 dB
CF 2,402 GHz 1001 pts Span 4.0 MHz | ||[CF 2.44 GHz 1001 pts Span 4.0 MHz
Marker Marker
Type | Ref | Tre | X-value | Y-value |__Function | Function Result | Type | Ref | Tre | X-value | Y-value |__Function | Function Result |
ML 1 2.401856 GHz -1.64 dbm ML 1 2.439556 GHz -1.73 dém
T1 1 2,40096104 GHz -13.90 dBm Occ Bw 2.033366034 MHz T1 1 2,43696104 GHz -13.77 dBm Occ Bw 2.037362038 MHz
T2 1 2402595 GHz -13.94 dBm T2 1 2440398 GHz -13.75 dBm
)il J AR e |

99% Occupied Bandwidth Plot on Channel 39

Ref Level 2000 dém Offset 12.05d8 & RBW 30 kHz

N/A

o ALL 20 d8 SWT 1.1ms & VBW 100 kHz Mode SWEEE
(@152 Max
MI[1] -1.79 dBm)|
d 2.47995600 GHz|
10 de Occ Bw 2.041958042 MHZ|
.
0 dém:
A
o
10d o ] i
i J’ ‘\f\-" = ™ Zhal N :
ond ol %
7 |
[/ \,
20 d o vy
- \A
» A | WA
A ; W JN‘
50 dBm—
60 di
-70 dBm
CF 2.4B GHz 1001 pts Span 4.0 MHz
Marker
Type | Ref | Trc | X-value | v-value | Funetion | Function Result |
ML 1 2479956 GHz -1.79 dém
T 1 2,47895704 GHz -20.08 dBm Occ Bw 2.041958042 MHz
T2 1 2.480998 GHz -12.67 dBm
L J [ [ ERERER)

Note: The occupied channel bandwidth is maintained within the band of operation for all of the modulations.
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3.2 Output Power Measurement

3.2.1Limit of Output Power

For systems using digital modulation in the 2400-2483.5 MHz, the limit for output power is 30 dBm. If
transmitting antenna of directional gain greater than 6 dBi is used, the peak output power from the
intentional radiator shall be reduced below the above stated value by the amount in dB that the

directional gain of the antenna exceeds 6 dBi. In case of point-to-point operation, the limit has to be

reduced by 1 dB for every 3 dB that the directional gain of the antenna exceeds 6 dBi.

3.2.2Measuring Instruments

See list of measuring equipment of this test report.

3.2.3Test Procedures

For Average Power, the testing follows ANSI C63.10 Section 11.9.2.3.2 Method AVGPM-G
The RF output of EUT was connected to the power meter by RF cable and attenuator.
The path loss was compensated to the results for each measurement.

Set the maximum power setting and enable the EUT to transmit continuously.

o M w0 NP

Measure the conducted output power and record the results in the test report.

3.2.4Test Setup

Power Meter EUT
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3.2.5Test Result of Average Output Power

: Temperature : 23.2~24.5C
Test Engineer : (Jacob Yu - —
Relative Humidity : |55.9~61.2%
Average Conducted EIRP
EIRP
Data Freq. Conducted Power DG Power | Pass
Mod. NTX | CH. Power
Rate (MHz) Power Limit (dBi) Limit | /Fail
(dBm)
(dBm) (dBm) (dBm)
BLE | 1Mbps 1 0 2402 0.65 30.00 2.70 3.35 36.00 | Pass
BLE | 1Mbps 1 19 | 2440 0.65 30.00 2.70 3.35 36.00 | Pass
BLE | 1Mbps 1 39 | 2480 0.55 30.00 2.70 3.25 36.00 | Pass
BLE | 2Mbps 1 0 2402 0.65 30.00 2.70 3.35 36.00 | Pass
BLE | 2Mbps 1 19 | 2440 0.65 30.00 2.70 3.35 36.00 | Pass
BLE | 2Mbps 1 39 | 2480 0.55 30.00 2.70 3.25 36.00 | Pass
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3.3 Power Spectral Density Measurement

3.3.1Limit of Power Spectral Density

The peak power spectral density shall not be greater than 8 dBm in any 3 kHz band at any time interval

of continuous transmission.

3.3.2Measuring Instruments

See list of measuring equipment of this test report.

3.3.3Test Procedures

1.
2.

The testing follows the ANSI C63.10 Section 11.10.2 Method PKPSD.

The RF output of EUT was connected to the spectrum analyzer by RF cable and attenuator. The
path loss was compensated to the results for each measurement.

Set the maximum power setting and enable the EUT to transmit continuously.

Make the measurement with the spectrum analyzer's resolution bandwidth (RBW) = 3 kHz.
Video bandwidth VBW = 10 kHz. In order to make an accurate measurement, set the span to
1.5 times DTS Channel Bandwidth. (6dB BW)

Detector = peak, Sweep time = auto couple, Trace mode = max hold, Allow trace to fully
stabilize. Use the peak marker function to determine the maximum power level.

Measure and record the results in the test report.

The Measured power density (dBm)/ 100 kHz is a reference level and is used as 20 dBc down

limit line for Conducted Band Edges and Conducted Spurious Emission.

3.3.4Test Setup

e )

Spectrum Analyzer EUT
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3.3.5Test Result of Power Spectral Density

Temperature : 23.2~24.5C
Relative Humidity : |55.9~61.2%

Test Engineer : (Jacob Yu

Peak PSD
Peak PSD | Peak PSD
Data Freq. DG Limit _
Mod. NTX| CH. (dBm (dBm : Pass/Fail
Rate (MHz) (dBi) (dBm
/100kHZ) /3kHz)
I3kHz)
BLE | 1Mbps | 1 0 2402 0.59 -14.47 2.70 8.00 Pass
BLE | 1Mbps | 1 19 2440 0.64 -14.45 2.70 8.00 Pass
BLE | 1Mbps | 1 39 2480 0.65 -14.42 2.70 8.00 Pass
BLE | 2Mbps | 1 0 2402 0.59 -17.07 2.70 8.00 Pass
BLE | 2Mbps | 1 19 2440 0.74 -16.92 2.70 8.00 Pass
BLE | 2Mbps | 1 39 2480 0.74 -16.94 2.70 8.00 Pass
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3.3.6 Test Result of Power Spectral Density Plots (100kHz)

Temperature : 23.2~24.5C
Relative Humidity : |55.9~61.2%

Test Engineer : (Jacob Yu

<1Mbps>

PSD 100kHz Plot on Channel 00 PSD 100kHz Plot on Channel 19

Rel Level 20,00 dBm Offset 12.05 d@ & RBW 100 kHz Ref Level 20,00 dém Offset 12.05dB » RBW 100 kHz
fo Art 20 dB2 SWT 1ms @ VBW 300 kHz  Mode Sweep fo At 20 de SWT 1ms @ VBW 300 kHz  Mode Sweep
@ 1Pk Max @ 1Pk Max
Mi1[1] 0.59 dBm Mi1[1] 0.64 dBm
2.40195540 GHz| 2.43995230 GHz|
10 dB 10 dB
1 M1
0 des — - s - - - — - . i .
m L —t — —~— 0 dem - —t — —
/"—J 1 . el e Y
10 dB e 1036 — —
— ———
-20 df -20 di
-30 df -30 di
-40 di -40 di
-50 df -50 di
-60 di -60 di
-70dl -70dl
CF 2.402 GHz 1001 pts SEan 1.038 MHz CF 2.44 GHz 1001 pts SEan 1.038 MHz
i [T ] | i ] SRR e
PSD 100kHz Plot on Channel 39 N/A
*spﬂrrr‘um o
Ref Level 2000 dém  Offset 12.05 d8 & RBW 100 kHz
= Att 20 d& SWT 1ms w VBW 300 kHz Mode Sweep
@ 1Pk Max
M1[1] 0.65 dBm
2.47995410 GHz|
10de
M1
0 dém — — — —
o~ N BN
P L
"TU)J /I —— —
-20 di
-30 di
-40 di
<50 di
-60 di
04
CF 2.48 GHz IUDIEIS Span 1.044 MHz
) J (]
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<2Mbps>

PSD 100kHz Plot on Channel 00

PSD 100kHz Plot on Channel 19

Spectrum

Ref Level 20,00 dém  Offset 12.05 dB & RBW 100 kHz

=)

Spectrum

Ref Level 20,00 dém  Offset 12.05 dB & RBW 100 kHz

=)

20 dB SWT 1ms & VBW 300 kHz Mode Sweep = Att 20 dB SWT 1ms & VBW 300 kHz Mode Sweep
@ 1Pk Max
M1[1] 0.59 dBm| M1[1] 0.74 dBm|
2.40195370 GHz| 2.43995530 GHz|
10 di
M1 M1
— - 0 dem —
U e - o R — — —
P ] E s P = ) I L
—— | —
-20 di
30 d
40 di
50 di
-60 di
o
IUDIEIS SEan 1.716 MHz CF 2.44 GHz IUDIEIS SEan 1.722 MHz
[T i [T
11
PSD 100kHz Plot on Channel 39 N/A
Spectrum -
Ref Level 20,00 dém Offset 12.05dB » RBW 100 kHz
o ALL 20 d8 SWT 1ms @ VBW 300 kHz Mode SWEEE
M1[1] 0.74 dBm|
2.47995540 GHz|
M1
v
B P IR ey — ] .
1001 pts Span 1.716 MHz
WD
L. 1 11:47:5
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3.3.7Test Result of Power Spectral Density Plots (3kHz)

Temperature : 23.2~24.5C
Relative Humidity : |55.9~61.2%

Test Engineer : (Jacob Yu

<1Mbps>

PSD 3kHz Plot on Channel 00 PSD 3kHz Plot on Channel 19
Spectrum | [=)|[seecmm ) (=)
Ref Level 20,00 dém Offset 12.05dB & RBW 3 kHz Ref Level 20,00 dém Offset 12.05dB » RBW 3 kHz
fo At 20 B SWT 11.6 ms @ VBW 10 kHZ Mode Sweep j AL 20 dB  SWT 11.6 ms @ VBW 10 kHz Mode Sweep
@ 1Pk Max (@ 1Pk Max
M1[1] -L:I:Hllil-lm M1[1] ] -L:I,}h .I[.-nu
o oo Il 3093160 GH2
0 dBém 0 dBém
10 df T -10 dBm -
a0 T P ji“.f | J.r\ N\ i J"I‘J“f‘.""w uv'\("\ I 20 T J““\r" 0 J'\'wm\l\u“u N\ﬁ"‘\f‘\"} u‘w‘ AT T
alln g MPRTL R AU e o Mol T RN KR U G
T AUALNITT S PN ot T el A TV
'R S
40 o -40d _
S0 di -50 di
60 di =60 di
70 di =70 dl
CF 2.402 GHz 1001 pts SEBn 1.038 MHz CF 2.44 GHz 1001 pts SEBn 1.038 MHz
)i [TTE—) | )i [ TR
PSD 3kHz Plot on Channel 39 N/A
Spectrum | =)
Ref Level 20,00 dém  Offset 12.05 dB & RBW 3 kHz
= Att 20 d& SWT 11.6 ms & VBW 10 kHz Mode Sweep
@ 1Pk Max
M1[1] -14.42 dBm|
2.47993120 GHz|
10 de
0 dém
10 d WIT
20 d ok 'M”‘ }M‘« If'\rh'l\u\ﬁ *JIJL"'\J' il "L"“j f\ﬂl *ﬁ i T Ay 7
OO TP IO W R T Al
lr“{ﬁ’MW WY \ ! \ | T t R\L AP IVET
! T L‘W er
[ |
60 di
70 di
CF 2.48 GHz IUDIEIS Span 1.044 MHz
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<2Mbps>

PSD 3kHz Plot on Channel 00 PSD 3kHz Plot on Channel 19
Spectrum (E]

v ||| Spectrum -
Ref Level 20,00 dém  Offset 12.05dB @ RBW 3 kHz

o 20 dBé SWT 19.1 ms & VBW 10 kHz Mndg\i\:lglep ‘ 7L’:U/ "F“" -;:plkl — 20 dBé SWT 19.2 ms & VBW 10 kHz Mndg\i\:lglep = 716-[{2 "F“"
-20 d + r'i‘\' :2u d b r’,'

i AU (O AT g o fr it gl il T WWWM\} W gl o
JW JT |‘| L Vl u i T Ty | LA M‘HWJ\M 1 ‘ I I“ i \‘ [ LA I k \l i MWNW\AI\J‘

50 d s0
-60 d -60 d
-70d -70d
Hz 1001 pts Span 1.716 MHz | |[[GF 2,34 GHz 1001 pts Span 1.722 MHz
JL J [ CECEERE ) L JL )| AREREEED e
2021 11:28:57 Date: 22.JUL.2021 11:42:27

PSD 3kHz Plot on Channel 39
D'DCE[FLHN (@]

Ref Level 20,00 dém Offset 12.05dB & RBW 3 kHz
ke att o0 de SWT
@ 1Pk Max

N/A

19.1 M5 @ VBW 10 kHz Mode Sweep

mi[1] -16.94 dBm
2.47995370 GHz|
10 db

0 dBém

\-md R el W’leﬂwlrm It t LR el |
j{’mﬁtw "‘i | }L i V uﬁ T -,” G V'l i IMI '('JWJ'-W
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1001 pts
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3.4 Conducted Band Edges and Spurious Emission Measurement

3.4.1Limit of Conducted Band Edges and Spurious Emission

All harmonics/spurious must be at least 20 dB down from the highest emission level within the

authorized band.

3.4.2Measuring Instruments

See list of measuring equipment of this test report.

3.4.3Test Procedure

1.
2.

The testing follows the ANSI C63.10 Section 11.11.3 Emission level measurement.

The RF output of EUT was connected to the spectrum analyzer by RF cable and attenuator. The
path loss was compensated to the results for each measurement.

Set the maximum power setting and enable the EUT to transmit continuously.

Set RBW = 100 kHz, VBW = 300 kHz, Peak Detector. Unwanted Emissions measured in any 100
kHz bandwidth outside of the authorized frequency band shall be attenuated by at least 20 dB
relative to the maximum in-band peak PSD level in 100 kHz when maximum peak conducted
output power procedure is used. If the transmitter complies with the conducted power limits based
on the use of RMS averaging over a time interval, the attenuation required under this paragraph
shall be 30 dB instead of 20 dB.

Measure and record the results in the test report.

The RF fundamental frequency should be excluded against the limit line in the operating frequency
band.

3.4.4Test Setup

e 2

Spectrum Analyzer EUT
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3.4.5Test Result of Conducted Band Edges Plots

Test Engineer : (Jacob Yu

Temperature :

23.2~24.5C

Relative Humidity :

55.9~61.2%

<1Mbps>

Low Band Edge Plot on Channel 00

High Band Edge Plot on Channel 39

Spectrum L

Ref Level 20,00 dém  Offset 12.05 dB & RBW 100 kHz

Spectrum

=)

Ref Level 20,00 dém  Offset 12.05 dB & RBW 100 kHz

20 dB SWT Bms @ VBW 300 kHz  Mode Sweep J At 20 dB SWT Bms @ VBW 300 kHz  Mode Sweep
Mi[1] ~49.54 dBm) Mi[1] ~52.95 dBm)
2.39996630 GHz| 2.48401570 GHz|
o
K
I I
Il A
' f
] i
01 -29.410 dén - — 1 -29.350 dBn
K] rg e
/ ‘
W w I*\lea I
Y IOPHPON ITRVORY PPPOR PRV o e v g, LT ST S SRR PPN YT Boew

F1

|

5 GHz 001 pts Stop 2.405 GHz

5 GHz 001 pts

Stop 2.505 Gz

<2Mbps>

Low Band Edge Plot on Channel 00

High Band Edge Plot on Channel 39

Spectrum =

Ref Level 20,00 dem Offset 12.05 dB & RBW 100 kHz
fo Art 20 d8  SWT Bms @ VBW 300 kHz Mode Sweep

Spectrum

(®)

Ref Level 2000 dém Offset 12.05 d8 &« RBW 100 kHz

ke att 20 d8 SWT BMs @ VBW 300 kHz Mode Swesp

mi[1] -31.60 dBm
2.39993630 GHZ|

mi[1] -53.86 dBm

2.48364080 GHz|

D1 -29.410 dBm ¥ 1

0 dBm HLO\
10 df 7 “
20 di J T
ol
=30 dEm—— -29.260 d

W b
PYOPRPIRNRUTIVE DO YPROPM e PO P

NIRRT AR A PR CORORPY "

T0d
F1 F1
|
Start 2.375 GHz 8001 pts Stop 2.405 GHz Start 2.475 GHz 8001 pts Stop 2.505 GHz
)i [TTE—) )i [TTE—)
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3.4.6 Test Result of Conducted Spurious Emission Plots

Test Engineer : (Jacob Yu

Temperature : 23.2~24.5C

55.9~61.2%

Relative Humidity :

<1Mbps>

Conducted Spurious Emission Plot on
Bluetooth LE 1Mbps GFSK Channel 00

Conducted Spurious Emission Plot on
Bluetooth LE 1Mbps GFSK Channel 00

Spectrum L

Ref Level 12,05 dém  Offset 12.05 dB & RBW 100 kHz

Spectrum L

Ref Level 12,05 dém  Offset 12.05 dB & RBW 100 kHz

o Att 10d8  SWT  20.7 ms @ VBW 300 kHz _ Mode Sweep o Att 10d8  SWT 230 ms w VBW 300 kHz _Mode Swesp

@ 1Pk View @ 1Pk View

11[1] -0.11 dBm 11[1] -1.52 dBm

2.40420 GHz 2.3900 GHz]
M2[1] i s58.08 dom| |l M2[1] 52.91 dBm|
¥
0 dem 2.33000 cHz| || 98" 4.8280 GHz|
10 df od
20d 20d
=3 D1 -29.410 dBm lige auh 1 -29.410 den
-40 dBm 0 dBm
-50 -0 dBrr .
Y
iz [ " I
60 di hi o d |*L““P M, ) P ¥ Y "
U U J M 'J O YT A e o ’
Jpamn st it
. bt oo i e T S el M e R i i
ke -70
a0 d a0 d
Start 30.0 MHz 501pts Stop 3.0GHz | |[(Start 2.0 GHz 501pts Stop 25.0 GHz
)i ] ( i (™)

Conducted Spurious Emission Plot on
Bluetooth LE 1Mbps GFSK Channel 19

Conducted Spurious Emission Plot on
Bluetooth LE 1Mbps GFSK Channel 19

Spectrum =

RefLevel 1205 dém Offset 12.05 dB & RBW 100 kHz

Spectrum =

RefLevel 1205 dém Offset 12.05 dB & RBW 100 kHz

o ALL 10 dg SWT 20.7 ms @ VBW 300 kHz Mode SWEEE o ALL 10 dg SWT 230 ms & VBW 300 kHz Mode SWEEE
11[1] 0.44 dBm 11[1] -1.02 dBm)|
2.43980 GHz| 2.4360 GHz|
M2[1] o 58.88 dBm M2[1] 51.46 dBm
2.37460 GHz| 4.8690 GHz|
29,360 der 29,360 der
Y 1 - MY, LI \
‘ TP TN I (PR T AT v
| ottty g b b ot Byinn bbb oM \"ij‘l' oo pruitapA i
Start 30.0 MHz 501 pts Stop 3.0 GHz Start 2.0 GHz 501 pts Stop 25.0 GHz
)i NRRRRED W n [ TR
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Conducted Spurious Emission Plot on
Bluetooth LE 1Mbps GFSK Channel 39

Conducted Spurious Emission Plot on
Bluetooth LE 1Mbps GFSK Channel 39

Spectrum

=)

Spectrum L

Ref Level 12,05 dém  Offset 12.05 dB & RBW 100 kHz

Ref Level 12,05 dém  Offset 12.05 dB & RBW 100 kHz

o Att 10d8  SWT  20.7 ms @ VBW 300 kHz _ Mode Sweep o Att 10d8  SWT 230 ms w VBW 300 kHz _Mode Swesp
(@ 1Pk View
11[1] 0.06 dBm| 11[1] -0.10 dBm
2.48130 GHz 2.4820 GHz]
r m2[1] S 56.96 dBm)| m2[1] 51.17 dBm)|
0 dem 2.54650 GHz| 4+.9610 GHz|
10 d
-20d
9,350 der
e
e \
1T S ot A, SV S
i IETTYL N ! . A
y! H. ﬂu L, VT PRV el i M
WA ECR BTN i -
st g Mg et Pt s st i M 8 e e
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[ CEREERE ) CRARRAED W

<2Mbps>

Conducted Spurious Emission Plot on
Bluetooth LE 2Mbps GFSK Channel 00

Conducted Spurious Emission Plot on
Bluetooth LE 2Mbps GFSK Channel 00

Spectrum

=

Spectrum =

RefLevel 1205 dém Offset 12.05 dB & RBW 100 kHz

ke att 10 d8 SWT

RefLevel 1205 dém Offset 12.05 dB & RBW 100 kHz

29.7ms @ VBW 300 kHz Made Sweep fo ALt 10 d8  SWT 230 ms @ VBW 300 kHz Mode Sweep
@ 1Pk View @ 1Pk View
11[1] -0.01 dBm)| 11[1] -2.87 dBm)|
- 2.40420 GHz| 2.3900 GHz|
R ||
-10 di -10 di
-20d -20d
O1 -20.410 dém OuB——01 -20.410 d&n
-#0
M2
0 dB
f": 0 di — - Aot ‘\\/L'-J'J“'\‘ﬂ“r qr.“"’r‘“ 1 sy oy o)
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A it JYT PSSR T N s L“‘"J‘V-"“ I ?,Q”L
-50 di
501 Els SIHE 3.0 GHz Hz 501 Els StUE 25.0 GHz
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Conducted Spurious Emission Plot on
Bluetooth LE 2Mbps GFSK Channel 19

Conducted Spurious Emission Plot on
Bluetooth LE 2Mbps GFSK Channel 19

Spectrum -

Spectrum

=)

RefLevel 12,05 dém  Offset 12.05dB @ RBW 100 kHz RefLevel 12,05 dém  Offset 12.05dB @ RBW 100 kHz
o Att 10de  SWT  20.7ms @ VBW 300 kHz _Mode Sweep o Att 10d8  SWT  230ms @ VBW 300 kHz _Mode Sweep
(@ 1Pk view
11[1] 0.43 dBm| 11[1] -0.26 dBm)|
2.43980 GHz| 2.4360 GHz|
r m2[1] " 59.66 dBm m2[1] 51.75 dBm
0 dem 2.50500 GHz| 4.8690 GHz|
10 df
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JL [ CECEERE ) [ [ EECEREE
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Conducted Spurious Emission Plot on
Bluetooth LE 2Mbps GFSK Channel 39

Conducted Spurious Emission Plot on
Bluetooth LE 2Mbps GFSK Channel 39

Spectrum =
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3.5 Radiated Band Edges and Spurious Emission Measurement

3.5.1Limit of Radiated Band Edges and Spurious Emission

In any 100 kHz bandwidth outside the intentional radiator frequency band, all harmonics/spurious must
be at least 20 dB below the highest emission level within the authorized band. If the output power of this
device was measured by spectrum analyzer, the attenuation under this paragraph shall be 30 dB
instead of 20 dB. In addition, radiated emissions which fall in the restricted bands must also comply

with the limits as below.

Frequency Field Strength Measurement Distance
(MHz) (microvolts/meter) (meters)
0.009 — 0.490 2400/F(kHz) 300
0.490-1.705 24000/F(kHz) 30
1.705 -30.0 30 30
30-88 100 3
88 — 216 150 3
216 - 960 200 3
Above 960 500 3

3.5.2Measuring Instruments

See list of measuring equipment of this test report.
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3.5.3Test Procedures

1. The testing follows the ANSI C63.10 Section 11.12.1 Radiated emission measurements.

2. The EUT was arranged to its worst case and then tune the antenna tower (from 1 m to 4 m) and
turntable (from O degree to 360 degrees) to find the maximum reading. A pre-amp and a high
pass filter are used for the test in order to get better signal level.

3. The EUT was placed on a turntable with 0.8 meter for frequency below 1 GHz and 1.5 meter for
frequency above 1 GHz respectively above ground.

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

5. Corrected Reading: Antenna Factor + Cable Loss + Read Level - Preamp Factor = Level

6. For testing below 1 GHz, if the emission level of the EUT in peak mode was 3 dB lower than the
limit specified, then peak values of EUT will be reported, otherwise, the emissions will be
repeated one by one using the CISPR quasi-peak method and be reported.

7. For testing above 1 GHz, the emission level of the EUT in peak mode was 20 dB lower than
average limit (that means the emission level in average mode also complies with the limit in
average mode), then peak values of EUT will be reported, otherwise, the emissions will be
measured in average mode again and be reported.

8. Use the following spectrum analyzer settings:

(1) Span shall wide enough to fully capture the emission being measured,;
(2) Set RBW =100 kHz for f < 1 GHz; VBW > RBW; Sweep = auto; Detector function = peak;
Trace = max hold,;
(3) Set RBW =1 MHz, VBW = 3 MHz for f > 1 GHz for peak measurement.
For average measurement:
VBW = 10 Hz, when duty cycle is no less than 98 percent.
VBW = 1/T, when duty cycle is less than 98 percent where T is the minimum
transmission duration over which the transmitter is on and is transmitting at its maximum
power control level for the tested mode of operation.
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3.5.4Test Setup

For radiated test below 30MHz

i | RX Antenna
- 3m -

Metal Full Soldered Ground Plane

= ..

Spectrum Analyzer / Receiver

For radiated test from 30MHz to 1GHz

RX Antenna

Metal Full Soldered Ground Plane

Spectrum Analyzer [ Receiver

For radiated test above 1GHz
RX Antenna

['_‘.4— 3m e
_____ EUT , !
L =i :
|
1.5m :
'
Metal Full Soldered Ground Plane
oo
Spectrum Analyzer / Receiver
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3.5.5Test Results of Radiated Spurious Emissions (9 kHz ~ 30 MHz)

The low frequency, which started from 9 kHz to 30MHz, was pre-scanned and the result which was
20dB lower than the limit line was not reported.

There is adequate comparison measurement of both open-field test site and alternative test site -
semi-Anechoic chamber according to 414788 DO1 Radiated Test Site v01r01, and the result came out

very similar.

3.5.6 Test Result of Radiated Spurious at Band Edges

Please refer to Appendix B and C.

3.5.7Duty Cycle

Please refer to Appendix D.

3.5.8 Test Result of Radiated Spurious Emission (30 MHz ~ 10th Harmonic)

Please refer to Appendix B and C.
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3.6 AC Conducted Emission Measurement
3.6.1Limit of AC Conducted Emission

For equipment that is designed to be connected to the public utility (AC) power line, the radio frequency
voltage that is conducted back onto the AC power line on any frequency or frequencies within the band

150 kHz to 30 MHz shall not exceed the limits in the following table.

Conducted limit (dBuV)
Frequency of emission (MHz)
Quasi-peak Average
0.15-0.5 66 to 56* 56 to 46*
0.5-5 56 46
5-30 60 50

*Decreases with the logarithm of the frequency.

3.6.2Measuring Instruments

See list of measuring equipment of this test report.

3.6.3Test Procedures

1. The EUT was placed 0.4 meter from the conducting wall of the shielding room was kept at least

80 centimeters from any other grounded conducting surface.

2. Connect EUT to the power mains through a line impedance stabilization network (LISN).

3. All the support units are connecting to the other LISN.

4. The LISN provides 50 ohm coupling impedance for the measuring instrument.

5. The FCC states that a 50 ohm, 50 microhenry LISN shall be used.

6. Both sides of AC line were checked for maximum conducted interference.

7. The frequency range from 150 kHz to 30 MHz was searched.

8. Set the test-receiver system to Peak Detect Function and specified bandwidth (IF Bandwidth =
9kHz) with Maximum Hold Mode. Then measurement is also conducted by Average Detector
and Quasi-Peak Detector Function respectively.
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3.6.4Test Setup

| =xbesiaatnain dos Tt o mr e e T T e i S o T g T et Al B ST s o e |
| |
I [
I Rear of EUT to be flushed !
I with rear of table top ]
| 1
| |
I |
| —— |
! e EUT l
- ol | 80 cm to
I ; [ | |
I Receiver | ground
| 500 RF Cable Slem 2 b
I |
| |4 |
| 2 |
| i
| “3bp ;
|
| AC :
I AMH | |
I (LISHy | |
I |
| = = | 5
I s | -
I o -~ Bonded to horizontal l o e
s ground plane -~
B et bl e e e e s Ml B e b
AMH = Artificial mains network (LISH)
AE = Associated equipment
EUT = Equipment under test
ISH = Impedance stabilization network
3.6.5Test Result of AC Conducted Emission
Please refer to Appendix A.
TEL : 886-3-327-0868 Page Number 1 37 of 40
FAX : 886-3-327-0855 Issued Date : Aug. 02, 2021

Report Template No.: BU5-FR15CBT4.0 Version 2.4 Report Version 101



e’ FCC RADIO TEST REPORT Report No. : FR130701

SPORTON LAB.

3.7 Antenna Requirements

3.7.1Standard Applicable

If directional gain of transmitting antennas is greater than 6 dBi, the power shall be reduced by the
same level in dB comparing to gain minus 6 dBi. The use of a permanently attached antenna or of an

antenna that uses a unique coupling to the intentional radiator shall be considered sufficient to comply

with the rule.

3.7.2 Antenna Anti-Replacement Construction

An embedded-in antenna design is used.

3.7.3Antenna Gain
The antenna peak gain of EUT is less than 6 dBi. Therefore, it is not necessary to reduce maximum

peak output power limit.
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4 List of Measuring Equipment

Instrument Brand Name | Model No. | Serial No. [Characteristics Cal:)b;?etion Test Date Due Date Remark
Hygrometer Testo 608-H1 | 34893241 N/A Mar. 02, 2021 | Jul. 22, 2021 | Mar. 01, 2022 (CTOSS;J_C}:?(‘;
Power Sensor DARE RPR3006W 16',\?8(15245 10MHZz~6GHz | Dec. 16, 2020 | Jul. 22, 2021 | Dec. 15, 2021 (CTOSSS_T;?(‘;
i&iﬁ;rzue'? ggm‘;é‘ FSP40 101905 | 9KkHz-40GHz | May 18,2021 | Jul. 22, 2021 | May 17, 2022 gogg:_ﬁi‘;
SWith:;Z&RF EM Electronics| EMSW18SE |SW200302 N/A Mar. 17, 2021 | Jul. 22, 2021 | Mar. 16, 2022 E:TOS(?;—C}:?((;
AC Power Source| ACPOWER | AFC-11003G F31;g400 N/A N/A May 17, 2021 N/A (ngggcﬂ?g
Software ggm‘;é‘ \E/'\l/'é:gg N/A N/A N/A May 17, 2021 N/A (ngggclt_:?(r)‘
Pulse Limiter SCHV&RZBE VTSDSSM'F sggéfs 9kHz-200MHz | Nov. 02, 2020 | May 17, 2021 | Nov. 01, 2021 (ngggcg%‘
RF Cable EBE‘E‘E; RG 214/U | 1358175 | 9kHz~30MHz N/A May 17, 2021 N/A (Ccoggg‘_::?(';
\/T",:’l‘;ttv'gfk TESEQ NNB 51 45051 N/A Feb. 01, 2021 | May 17, 2021 | Jan. 31, 2022 fggg?ﬁﬂiﬁ
EMI Test Receiver ggm‘;é‘ ESR3 102317 | 9kHz~3.6GHz | Sep. 11, 2020 | May 17, 2021 | Sep. 10, 2021 (ngggcﬂ%‘
REe'\(":LES; Keysight N9010B MY6§02405 10Hz~44GHz | Dec. 02, 2020 JJ“J'I_2212’72205211~ Dec. 01, 2021 (o?ggigg?:\()
Preamplifier | COM-POWER| PAM-103 | 18020201 |1MHz-1000MHz| Jan. 04, 2021 JJ“J'I_2212’72205211~ Jan. 03, 2022 (o?ggigg?:\()
Amplifier EMCI EMC1I1£8A45S 980792 N/A Nov. 16, 2020 JJ”J'llzzlz”zzoozzlf Nov. 15, 2021 (oggaiggﬂv)
Preamplifier EMEC EM18G40G | 060715 | 18GHz~40GHz | Dec. 11, 2020 JJ”J'I_2212’722002211~ Dec. 10, 2021 (O?nggiggf’:Y)
Loop Antenna zg:\?vzé‘ HFH2-Z2 | 100315 | 9 kHz~30 MHz | Jan. 04, 2021 JJ“J'I_ZZlZ’VZZO()Z;; Jan. 03, 2022 (Oggﬂgg_ogw
Bilog Antenna TESEQ 61115250802 55%%6& 30MHz~1GHz | Oct. 22, 2020 JJ”J'llzzlz”zzoozzlf Oct. 21, 2021 (oggaiggﬂv)
N1DO1N-06
Horn Antenna SCHV(V:QRZBE BBHA 9120 D| 002360 | 1GHz-18GHz | Nov. 03, 2020 JJ“J'I_ZZlZ’VZZO()Z;; Nov. 02, 2021 (Oggﬂgg_ogw
SH';ris:n';om SCHV&RZBE BBHA9170 | 009910 | 18GHz-40GHz | May 12, 2021 JJ“J'LZZlZ”ZZOOZZIJ May 11, 2022 (Oggﬂiggf’ﬁy)
Filter Wainwright 5V\é|6}-§340§82100_é SN27 l.IE:SGSHFZiIL_ec:'W May 25, 2021 JJ”J'I_2212’722002211~ May 24, 2022 (O?nggiggf’:Y)
Filter Wainwright :)A-l?o%fé%g SN8 N/A Mar. 26, 2021 JJ“L'J'LZ;Z’,ZZOOZZT Mar. 25, 2022 (oig:igg?:\()
-60ST
Hygrometer TECPEL | DTM-303B |TP200728 N/A Mar. 09, 2021 JJ“J'I_2212'12205211~ Mar. 08, 2022 (Ogggigg_o:w
RF Cable gﬂﬁiig SUCI%';LEX gzlug)i?z/,zég N/A Jan. 20, 2021 JJ“L'J'LZ;Z’,ZZOOZZT Jan. 19, 2022 (oig:igg?:\()
402712
Software Audix 6.200Es93-8-24 RK-%OHS NIA N/A JJulli.221é,220()221£ N/A (o?ggigg?ljv)
Antenna Mast EMEC AM'B%"‘SOO' N/A 1m~4m N/A JJULIJi,Zzlé,ZZO()Zzl; N/A ( Ogg:igg_c’}:Y)
Turn Table EMEC TT2000 N/A | 0~360 Degree N/A JJ“L'J'LZ;Z’,ZZOOZZT N/A ( o?g:igg?:\()
Controller EMEC EM1000 N/A tagg”g;'n?mst N/A JJuLIJ.l'2212,?2002211~ N/A (o?ggiggﬂv)
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5 Uncertainty of Evaluation

Uncertainty of Conducted Emission Measurement (150 kHz ~ 30 MHz)

Measuring Uncertainty for a Level of Confidence 29 dB
of 95% (U = 2Uc(y)) '
Uncertainty of Radiated Emission Measurement (30 MHz ~ 1000 MHz)
Measuring Uncertainty for a Level of Confidence 39dB
of 95% (U = 2Uc(y)) '

Uncertainty of Radiated Emission Measurement (1000 MHz ~ 18000 MHz)

Measuring Uncertainty for a Level of Confidence
of 95% (U = 2Uc(y))

4.8dB

Uncertainty of Radiated Emission Measurement (18000 MHz ~ 40000 MHz)

Measuring Uncertainty for a Level of Confidence 45dB
of 95% (U = 2Uc(y)) '
TEL : 886-3-327-0868 Page Number 1 40 of 40
FAX : 886-3-327-0855 Issued Date : Aug. 02, 2021

Report Template No.: BU5-FR15CBT4.0 Version 2.4 Report Version 101




ssamonas. FCC RADIO TEST REPORT Report No. : FR130701

Appendix A. AC Conducted Emission Test Results

Temperature : 23~26C
Relative Humidity : |40~50%

Test Engineer : [Tom Lee
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EUT Information

Report NO : 130701
Test Mode : Mode 1
Test Voltage : 120Vac/60Hz
Phase : Line
Full Spectrum
100
90+
80+
70+
N 60_\ | CISPR22-QP LimitatMain Ports
=}
_cg _:~-.A\Nn_
[ N e (CISPR22-Ave Limitat Main Parts
[ [ R S N S S S S ;
2 Pl /
) o
— 40+
1 ‘ ‘
30+
201
10+
0 } } } —+—+— } } } } —+—+— } } |
150k 300 400500 800 1M 2M 3M dM5M 6 8 10M 20M  30M
Frequency inHz
Final _Result
Frequency QuasiPeak | CAverage Limit Margin Line Filter Corr.
(MHz) (dBuv) (dBuv) | (d@Buv) | (dB) (dB)
0.150000 26.15 56.00 29.85 | L1 OFF 20.0
0.150000 44.19 66.00 21.81 | L1 OFF 20.0
0.181500 31.55 54.42 22.87 | L1 OFF 20.0
0.181500 45.25 64.42 19.17 | L1 OFF 20.0
0.199500 29.03 53.63 24.60 | L1 OFF 20.0
0.199500 42.95 63.63 20.68 | L1 OFF 20.0
0.240000 29.66 52.10 2244 | L1 OFF 20.0
0.240000 42.81 62.10 19.29 | L1 OFF 20.0
0.683250 22.21 46.00 23.79 | L1 OFF 20.0
0.683250 34.33 56.00 21.67 | L1 OFF 20.0
12.684750 30.47 50.00 19.53 | L1 OFF 20.2
12.684750 35.14 60.00 24.86 | L1 OFF 20.2




EUT Information

Report NO : 130701

Test Mode : Mode 1

Test Voltage : 120Vac/60Hz
Phase : Neutral

Full Spectrum

1001

60_\ CISPR22-QP LimitatMain Ports
|

504 CISPR22-Ave Limitat Main Parts

Level in dBuV

0 } } } —+—— } } } } —+—— } }
150k 300 400500 800 1M 2M 3M dM5M 6 8 10M 20M  30M
Frequency inHz

Final _Result

Frequency QuasiPeak | CAverage Limit Margin Line Filter Corr.
(MHz) (dBuV) (dBuV) (dBuV) (dB) (dB)
0.153308 26.43 55.82 29.39 | N OFF 20.0
0.153308 41.42 65.82 24.40 | N OFF 20.0
0.181590 33.37 54.41 21.04 | N OFF 20.0
0.181590 45.93 64.41 18.48 | N OFF 20.0
0.195000 32.69 53.82 21.13 | N OFF 20.0
0.195000 44.50 63.82 19.32 | N OFF 20.0
0.253680 31.66 51.64 19.98 | N OFF 20.0
0.253680 44.00 61.64 17.64 | N OFF 20.0
0.615750 21.88 46.00 24.12 | N OFF 20.0
0.615750 35.93 56.00 20.07 | N OFF 20.0
12.684120 29.61 50.00 20.39 | N OFF 20.2
12.684120 34.51 60.00 25.49 | N OFF 20.2




SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR130701

Appendix B. Radiated Spurious Emission

) Temperature : 20~21°C
Test Engineer : JC Liang and Steven Wu
Relative Humidity : (66~66%
<1Mbps>
2.4GHz 2400~2483.5MHz
BLE (Band Edge @ 3m)
BLE Note | Frequency Level Over Limit Read | Antenna| Path |Preamp| Ant | Table |Peak| Pol.
Limit Line Level Factor Loss | Factor | Pos | Pos |Avg.
(MHz) (dBpV/m)| (dB) [(dBpV/m)|(dBpV)| (dB/m) | (dB) | (dB) |[(cm) (deg) |(P/A)|(H/V)
2388.96 50.04 -23.96 74 40.55 27.26 18.42 | 36.19 | 154 | 304 P H
2370.165 40.13 -13.87 54 30.76 27.18 18.38 36.19 154 304 P H
* 2402 93.67 - - 84.12 27.31 18.44 36.2 154 304 P H
* 2402 93.03 - - 83.48 27.31 18.44 36.2 154 | 304 A H
H
BLE
H
CH 00
2369.115 49.17 -24.83 74 39.8 27.18 18.38 36.19 400 251 P \%
2402MHz
2361.345 39.48 -14.52 54 30.15 27.15 18.37 36.19 400 251 A \%
* 2402 88.53 - - 78.98 27.31 18.44 36.2 400 251 P \%
* 2402 87.95 - - 78.4 27.31 18.44 36.2 400 251 A \%
\%
\%
2359.76 48.7 -25.3 74 39.38 27.14 18.37 36.19 109 300 P H
2385.68 39.66 -14.34 54 30.2 27.24 18.41 36.19 109 300 A H
* 2440 94.51 - - 84.75 27.46 18.51 36.21 109 300 P H
* 2440 93.82 - - 84.06 27.46 18.51 36.21 109 300 A H
2485.12 49.63 -24.37 74 39.63 27.64 18.59 36.23 109 300 P H
BLE
2493.2 40.12 -13.88 54 30.08 27.67 18.6 36.23 109 300 A H
CH 19
2369.2 48.97 -25.03 74 39.6 27.18 18.38 | 36.19 | 398 | 246 P \Y
2440MHz
2367.6 39.51 -14.49 54 30.15 27.17 18.38 36.19 398 246 A \%
* 2440 91.02 - - 81.26 27.46 18.51 36.21 398 246 P \%
* 2440 90.41 - - 80.65 27.46 18.51 36.21 398 246 A \%
2495.52 49.4 -24.6 74 39.34 27.68 18.61 36.23 398 246 P \%
2497.92 40.21 -13.79 54 30.14 27.69 18.61 36.23 398 246 A \%
TEL : 886-3-327-0868 Page Number : B1 of B9

FAX : 886-3-327-0855




saranas. FCC RADIO TEST REPORT Report No. : FR130701

2480 90.81 - - 80.83 27.62 18.58 | 36.22 112 298 P H

2480 90.19 - - 80.21 27.62 18.58 | 36.22 112 298 A H

2483.72 53.87 -20.13 74 43.87 27.63 1859 | 36.22 112 298 P H

2483.56 40.95 -13.05 54 30.95 27.63 1859 | 36.22 112 298 A H

H

BLE
H
CH 39
2480 86.25 - - 76.27 27.62 1858 | 36.22 | 385 258 P \%
2480MHz

2480 85.73 - - 75.75 27.62 1858 | 36.22 | 385 258 A \%

2483.6 50.76 -23.24 74 40.76 27.63 18.59 | 36.22 | 385 258 P \Y,

2485.4 40.15 -13.85 54 30.15 27.64 1859 | 36.23 | 385 258 A \%

\Y,

\%

1. No other spurious found.
Remark
2. Allresults are PASS against Peak and Average limit line.
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2.4GHz 2400~2483.5MHz
BLE (Harmonic @ 3m)

BLE Note | Frequency Level Over Limit Read | Antenna| Path |Preamp| Ant | Table Peak| Pol.
Limit Line Level Factor Loss | Factor | Pos | Pos |Avg.

(MHz) (dBpV/m)| (dB) [(dBpV/m)|(dBpV)| (dB/m) | (dB) | (dB) |(cm) | (deg)|(P/A)|(H/V)
4804 52.23 -21.77 74 44.92 32.02 12.71 | 37.42 100 20 P H
4804 48.4 -5.6 54 41.09 32.02 12.71 | 37.42 100 20 A H
H

BLE
H

CH 00
4804 44.37 -29.63 74 37.06 32.02 12.71 | 37.42 100 0 P \%

2402MHz
\Y,
\%
\Y,
4880 48.9 -25.1 74 41.31 32.3 12.77 | 37.48 100 0 P H
7320 55.6 -18.4 74 41.85 36.72 15.39 | 38.36 100 12 H
7320 50.14 -3.86 54 36.39 36.72 15.39 | 38.36 100 12 A H

BLE
H

CH 19
4880 45.25 -28.75 74 37.66 32.3 12.77 | 37.48 100 0 P V

2440MHz
7320 52.56 -21.44 74 38.81 36.72 15.39 | 38.36 101 236 \%
7320 45.2 -8.8 54 31.45 36.72 15.39 | 38.36 101 236 A V
V
4965 48.06 -25.94 74 40.03 32.76 12.82 | 37.55 100 0 P H
7440 55.42 -18.58 74 42.19 36.32 15.36 | 38.45 101 16 P H
7440 49.7 -4.3 54 36.47 36.32 15.36 | 38.45 101 16 A H

BLE
H

CH 39
4960 46.25 -27.75 74 38.24 32.74 12.82 | 37.55 100 0 P \%

2480MHz
7440 52.81 -21.19 74 39.58 36.32 15.36 | 38.45 100 110 P \%
7440 46.78 -7.22 54 33.55 36.32 15.36 | 38.45 100 110 A \Y,
\%

1. No other spurious found.
Remark
2. Allresults are PASS against Peak and Average limit line.
TEL : 886-3-327-0868 Page Number : B3 of B9

FAX : 886-3-327-0855




SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR130701

<2Mbps>
2.4GHz 2400~2483.5MHz
BLE (Band Edge @ 3m)
BLE Note | Frequency Level Over Limit Read | Antenna | Path |Preamp| Ant | Table |Peak|Pol.
Limit Line Level Factor Loss | Factor | Pos | Pos |Avg.
(MHz) |(dBpV/m)| (dB) [(dBpV/m)|(dBpV)| (dB/m) | (dB) | (dB) |(cm) |(deg) |(P/A)|(H/V)

2355.15 49.19 |-2481 74 39.89 27.12 18.36 | 36.18 | 153 | 309 P H
2363.34 41.27 -12.73 54 31.94 27.15 18.37 | 36.19 153 309 A H
* 2402 94.39 - - 84.84 27.31 18.44 36.2 153 | 309 P H
* 2402 93.13 - - 83.58 27.31 18.44 36.2 153 | 309 A | H
H

BLE
H

CH 00
2368.695 48.92 |-25.08 74 39.56 27.17 18.38 | 36.19 | 400 | 242 P |V

2402MHz

2373.735 41.16 -12.84 54 3177 27.19 18.39 | 36.19 400 242 A \%
* 2402 89.71 - - 80.16 27.31 18.44 36.2 400 242 P \Y
* 2402 88.33 - - 78.78 27.31 18.44 36.2 400 242 A \Y,
\%
\Y,
2379.16 49.26 -24.74 74 39.83 27.22 18.4 36.19 100 298 P H
2368.52 41.48 -12.52 54 32.12 27.17 18.38 | 36.19 100 298 A H
* 2440 91.13 - - 81.37 27.46 18,51 | 36.21 100 298 P H
* 2440 88.85 - - 79.09 27.46 18,51 | 36.21 100 298 A H
2485.79 49.25 -24.75 74 39.25 27.64 18.59 | 36.23 100 298 P H

BLE
2493.42 41.72 -12.28 54 31.68 27.67 18.6 36.23 100 298 A H

CH 19
2364.04 49.44 -24.56 74 40.1 27.16 18.37 | 36.19 398 255 P \%

2440MHz
2335.76 41.13 -12.87 54 31.92 27.07 18.32 | 36.18 398 255 A \%
* 2440 86.13 - - 76.37 27.46 18,51 | 36.21 398 255 P \%
* 2440 84.67 - - 74.91 27.46 18,51 | 36.21 398 255 A \%
2485.16 49.19 -24.81 74 39.19 27.64 18.59 | 36.23 398 255 P \%
2492.23 41.69 -12.31 54 31.65 27.67 18.6 36.23 398 255 A \%
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2480 92.07 - - 82.09 27.62 18.58 | 36.22 115 292 P H

2480 90.94 - - 80.96 27.62 18.58 | 36.22 115 292 A H

2483.52 55.62 -18.38 74 45.62 27.63 1859 | 36.22 115 292 P H

2483.52 44.01 -9.99 54 34.01 27.63 1859 | 36.22 115 292 A H

H

BLE
H
CH 39
2480 87.65 - - 77.67 27.62 1858 | 36.22 | 380 247 P \%
2480MHz

2480 86.54 - - 76.56 27.62 1858 | 36.22 | 380 247 A \%

2484.04 51.81 -22.19 74 41.8 27.64 18.59 | 36.22 | 380 247 P \Y,

2494.36 42.06 -11.94 54 32 27.68 18.61 | 36.23 | 380 247 A \%

\Y,

\%

1. No other spurious found.
Remark
2. Allresults are PASS against Peak and Average limit line.
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2.4GHz 2400~2483.5MHz
BLE (Harmonic @ 3m)

BLE Note | Frequency Level Over Limit Read | Antenna| Path |Preamp| Ant | Table Peak| Pol.
Limit Line Level Factor Loss | Factor | Pos | Pos |Avg.
(MHz) (dBpV/m)| (dB) [(dBpV/m)|(dBpV)| (dB/m) | (dB) | (dB) |(cm) | (deg)|(P/A)|(H/V)
4804 48.83 -25.17 74 41.52 32.02 12.71 | 37.42 100 0 P H
H
H
BLE
H
CH 00
4804 43.5 -30.5 74 36.19 32.02 12.71 | 37.42 100 0 P \%
2402MHz
\Y,
\%
\Y,
4880 46.9 -27.1 74 39.31 32.3 12.77 | 37.48 100 0 P H
7320 55.57 -18.43 74 41.82 36.72 15.39 | 38.36 100 18 H
7320 50.42 -3.58 54 36.67 36.72 15.39 | 38.36 100 18 A H
BLE
H
CH 19
4880 43.27 -30.73 74 35.68 32.3 12.77 | 37.48 100 0 P V
2440MHz
7320 53.63 -20.37 74 39.88 36.72 15.39 | 38.36 101 237 \%
7320 48.28 -5.72 54 34.53 36.72 15.39 | 38.36 101 237 A V
V
4960 45.35 -28.65 74 37.34 32.74 12.82 | 37.55 | 100 0 P H
7440 54.46 -19.54 74 41.23 36.32 15.36 | 38.45 100 15 P H
7440 49.74 -4.26 54 36.51 36.32 15.36 | 38.45 | 100 15 A H
BLE
H
CH 39
4960 42.71 -31.29 74 34.7 32.74 12.82 | 37.55 | 100 0 P \%
2480MHz
7440 52.94 -21.06 74 39.71 36.32 15.36 | 38.45 100 235 P \%
7440 47.7 -6.3 54 34.47 36.32 15.36 | 38.45 100 235 A \Y,
\%
1. No other spurious found.
Remark
2. Allresults are PASS against Peak and Average limit line.
TEL : 886-3-327-0868 Page Number : B6 of B9

FAX : 886-3-327-0855
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Report No. : FR130701

Emission below 1GHz

2.4GHz BLE (LF)

BLE Note | Frequency Level Over Limit Read | Antenna| Path |Preamp| Ant | Table |Peak| Pol.
Limit Line Level Factor Loss | Factor | Pos | Pos |Avg.
(MHz) [(dBuV/m)| (dB) [(dBpV/m)| (dBpV) | (dB/m) | (dB) | (dB) |[(cm)|(deg)|(P/A)|(H/V)
71.71 27.4 -12.6 40 49.2 12.45 1.44 35.69 - - P H
117.3 31.48 -12.02 43.5 47.68 17.54 1.88 35.62 - - P H
263.77 21.24 | -24.76 46 33.59 20.15 2.83 35.33 - - P H
481.05 31.43 -14.57 46 38.56 23.77 3.88 34.78 - - P H
774.96 32.22 -13.78 46 32.96 28.12 4.94 33.8 - - P H
959.26 36.03 -9.97 46 32.39 31.1 5.65 33.11 | 100 0 P H
H
H
H
H
H
2.4GHz
H
BLE
L 71.71 30.43 -9.57 40 52.23 12.45 1.44 35.69 100 0 P \%
117.3 32.43 -11.07 43.5 48.63 17.54 1.88 35.62 - - P \%
328.76 21.59 -24.41 46 33.81 19.79 3.16 35.17 - - P \%
481.05 32.36 -13.64 46 39.49 23.77 3.88 34.78 - - P \%
847.71 32.25 -13.75 46 31.55 28.98 5.26 33.54 - - P \%
954.41 35.58 -10.42 46 32.12 30.97 5.62 33.13 - - P \%
\%
\%
\%
\%
\%
\%
1. No other spurious found.
Remark
2. All results are PASS against limit line.
TEL : 886-3-327-0868 Page Number : B7 of B9

FAX : 886-3-327-0855




ssamonias. FCC RADIO TEST REPORT Report No. : FR130701

Note symbol

Fundamental Frequency which can be ignored. However, the level of any unwanted emissions

shall not exceed the level of the fundamental frequency.

! Test result is over limit line.

P/A Peak or Average

H/V Horizontal or Vertical

TEL : 886-3-327-0868 Page Number : B8 of B9
FAX : 886-3-327-0855
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FCC RADIO TEST REPORT

Report No. : FR130701

A calculation example for radiated spurious emission is shown as below:

FAX : 886-3-327-0855

BLE Note | Frequency Level Over Limit Read | Antenna| Path |Preamp| Ant | Table |[Peak| Pol.
Limit Line Level Factor Loss | Factor | Pos | Pos |Avg.
(MHz) |(dBpV/m)| (dB) |(dBuV/m)|(dBuV)| (dB/m) | (dB) | (dB) |(cm)|(deg) |(P/A)(HV)
BLE 2390 55.45 | -1855 74 5451 | 3222 | 458 | 3586 | 103 | 308 P | H
CH 00
2402MHz 2390 43.54 -10.46 54 42.6 32.22 4.58 35.86 103 308 A H
1. Path Loss(dB) = Cable loss(dB) + Filter loss(dB) + Attenuator loss(dB)
2. Level(dBuV/m) =
Antenna Factor(dB/m) + Path Loss(dB) + Read Level(dBuV) - Preamp Factor(dB)
3. Over Limit(dB) = Level(dBuV/m) — Limit Line(dBuV/m)
For Peak Limit @ 2390MHz:
1. Level(dBuV/m)
= Antenna Factor(dB/m) + Path Loss(dB) + Read Level(dBuV) - Preamp Factor(dB)
= 32.22(dB/m) + 4.58(dB) + 54.51(dBuV) — 35.86 (dB)
= 55.45 (dBuV/m)
2. Over Limit(dB)
= Level(dBuV/m) — Limit Line(dBuV/m)
= 55.45(dBuV/m) — 74(dBuV/m)
= -18.55(dB)
For Average Limit @ 2390MHz:
1. Level(dBuV/m)
= Antenna Factor(dB/m) + Path Loss(dB) + Read Level(dBuV) - Preamp Factor(dB)
= 32.22(dB/m) + 4.58(dB) + 42.6(dBuV) — 35.86 (dB)
= 43.54 (dBuV/m)
2. Over Limit(dB)
= Level(dBuV/m) — Limit Line(dBuV/m)
= 43.54(dBuV/m) — 54(dBuV/m)
= -10.46(dB)
Both peak and average measured complies with the limit line, so test result is “PASS”.
TEL : 886-3-327-0868 Page Number : B9 of B9
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Appendix C. Radiated Spurious Emission Plots

Temperature : 20~21°C

Test Engineer : JC Liang and Steven Wu
Relative Humidity : (66~66%

Note symbol
-L Low channel location
-R High channel location
TEL : 886-3-327-0868 Page Number : Clof C24

FAX : 886-3-327-0855
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<1Mbps>

2.4GHz 2400~2483.5MHz
BLE (Band Edge @ 3m)

90.0| n 90.0
ad
50.0] 1 50.0/ I
. - N ——
PSS E e
ey o
site :03CH20-HY Site 03CH20-HY
Condition :PEAK_BE_74 3m 91200_002360_1091103 HORIZONTAL Condition PEAK_74 3m 9120D_002360_1091103 HORIZONTAL
: RBW:1000.000KHz VBW:3000.000KHz SWT:Auto RBW:1000.000KHz VBW:3000.000KHz SWT:Auto
50 i 600 e
s J = g
— 400 EUERNEUEE
e o
Site :03CH20-HY Site 03CH20-HY
Condition : AV6_BE_54 3m 9120D_002360_1091103 HORIZONTAL Condition AV6_54 3m 9120D_002360_1091103 HORIZONTAL
REWHIOOD000K 2 VEWL3000KHE SWT-0040sec REWEIO00D00KHz VOW-3 000K 2 SWT-AuTo

TEL : 886-3-327-0868

Page Number : C2of C24
FAX : 886-3-327-0855
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BLE 2.4GHz 2400~2483.5MHz Band Edge @ 3m
BLE CHO0 2402MHz
Vertical Fundamental
p
80| 809 PEAK 74
s0.0] pf 00 e S e R
s
g
Condition : PEAK_BE_74 3m 9120D_002360_1091103 VERTICAL Condition PEAK_74 3m 9120D_002360_1091103 VERTICAL
o0 neoR vav soaa oDl s o To00beoksa o secdomis Swrams
Peak
wod
s
- S o s e e =
s
s
Condition AV6_BE_54 3m 9120D_002360_1091103 VERTICAL Condition 'AV6_54 3m 9120D_002360_1091103 VERTICAL
AIO% sooRs RS osaks AL S
Avg

TEL : 886-3-327-0868

Page Number : C3of C24
FAX : 886-3-327-0855
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FCC RADIO TEST REPORT

Report No. : FR130701

BLE

2.4GHz 2400~2483.5MHz Band Edge @ 3m

BLE CH19 2440MHz - L

Horizontal

Fundamental

Avg.

RBW:1000.000KHz VBW:3.000KHz SWT:Auto

+ AVG_54 3m 91200_002360_1091103 HORIZONTAL
RBW:1000.000KHz VBW:3.000KHz SWT:Auto

00 o0g PEAK 74|
s04) m/ R LT 500 RS A e s
40.0| wum
e secms oo At e

Peak
s \ 500 E
s J oy
4 T e pe—— R S S gLl
Condition AV6_BE_54 3m 9120D_002360_1091103 HORIZONTAL Condition

TEL : 886-3-327-0868
FAX : 886-3-327-0855

Page Number
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Report No. : FR130701

BLE

2.4GHz 2400~2483.5MHz Band Edge @ 3m

BLE CH19 2440MHz - R

Horizontal

Fundamental

Avg.

RBW:1000.000KHz VBW:3.000KHz SWT:Auto

IARN
Dy N A N
Condition : PEAK_BE_74 3m 9120D_002360_1091103 HORIZONTAL
S a7 mrzo, oo o
Peak Left blank
90.0f \
704 \
50.0] L
Condition AV6_BE_54 3m 9120D_002360_1091103 HORIZONTAL

Left blank

TEL : 886-3-327-0868
FAX : 886-3-327-0855
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BLE 2.4GHz 2400~2483.5MHz Band Edge @ 3m
BLE CH19 2440MHz - L
Vertical Fundamental
90.0| 90.0 1
80| 809 PEAK 74
s00) 1 B ] 00 S R e |
s
g
Condition : PEAK_BE_74 3m 9120D_002360_1091103 VERTICAL Condition PEAK_74 3m 9120D_002360_1091103 VERTICAL
o0 neoR vav soaa oDl s o To00beoksa o secdomis Swrams
Peak
wod
90.0| 90.0 1
et 40.0| e fomem e
O i A s
s
Condition AV6_BE_54 3m 9120D_002360_1091103 VERTICAL Condition 'AV6_54 3m 9120D_002360_1091103 VERTICAL
AIO% sooRs RS osaks AL S
Avg.

TEL : 886-3-327-0868
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FCC RADIO TEST REPORT

Report No. : FR130701

BLE

2.4GHz 2400~2483.5MHz Band Edge @ 3m

BLE CH19 2440MHz - R

Vertical

Fundamental

1 (dBuVim)

Date: 2021.07-21

Avg.

AV6_BE_54 3m 9120D_002360_1091103 VERTICAL
RBW:1000.000KHz VBW:3.000KHz SWT:Auto

70 {
60| \“‘W«
L — i
Condition : PEAK_BE_74 3m 9120D_002360_1091103 VERTICAL
ST 74 1 o, ot v
Peak Left blank
I
f
il :
Condition

Left blank

TEL : 886-3-327-0868
FAX : 886-3-327-0855
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BLE 2.4GHz 2400~2483.5MHz Band Edge @ 3m
BLE CH39 2480MHz
Horizontal Fundamental
00| — 900f !
w.nwwwwmwm""/ R s | 500, g b A
s
g
Condition : PEAK_BE_74 3m 9120D_002360_1091103 HORIZONTAL Condition PEAK_74 3m 9120D_002360_1091103 HORIZONTAL
o0 ek vav el e o0 ook o secd o S Ao
Peak
wod
900 ~ 00 1
80.0| / 800,
s0q) j
777 O N R S A0 S S - s e
s
Condition AV6_BE_54 3m 9120D_002360_1091103 HORIZONTAL Condition AV6_54 3m 9120D_002360_1091103 HORTZONTAL
A% scoRs RS osaks ST S
Avg.

TEL : 886-3-327-0868

Page Number : C8of C24
FAX : 886-3-327-0855
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Report No. : FR130701

BLE 2.4GHz 2400~2483.5MHz Band Edge @ 3m
BLE CH39 2480MHz
Vertical Fundamental
~ p )
809 / \ PEAK BE 74 809 PEAK 74|
H
i PR IR gL N O O U OO oo
s
g
Condition : PEAK_BE_74 3m 9120D_002360_1091103 VERTICAL Condition PEAK_74 3m 9120D_002360_1091103 VERTICAL
o0 neoR vav soaa oDl s o To00beoksa o secdomis Swrams
Peak
wod
s :
700) )‘ 709
09 AVG_BE_54] 00 VG|
ot A O N O o o v
s
s
Condition AV6_BE_54 3m 9120D_002360_1091103 VERTICAL Condition 'AV6_54 3m 9120D_002360_1091103 VERTICAL
AIO% sooRs RS osaks AL S
Avg.

TEL
FAX

886-3-327-0868

Page Number : C9of C24
886-3-327-0855
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Report No. : FR130701

2.4GHz 2400~2483.5MHz
BLE (Harmonic @ 3m)

BLE

2.4GHz 2400~2483.5MHz Harmonic @ 3m

BLE CHOO0 2402MHz

Vertical

Peak

Avg.

Date: 2021.07-21 A g8y

Date: 20210721

PERK 74|

A 54

PEAK 74

G 54

100

+PEAK_74 3m 9120D_002360_1091103 HORIZONTAL
k

4000 6000, 8000, 10000, 12000, 14000, 16000. 18000 20000 22000 25000 000 4000 GO0O. 8000, 10000, 12000, 14000, 16000, 1000 20000 22000,
Frequency (MHz)

Site 03CH20-HY

Detector Peal

Condition PEAK_74 3m 9120D_002360_1091103 VERTICAL
k

250

TEL : 886-3-327-0868
FAX : 886-3-327-0855
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Report No. : FR130701

BLE

2.4GHz 2400~2483.5MHz Harmonic @ 3m

BLE CH19 2440MHz

Horizontal

Vertical

Peak

Avg.

1 (dBuVim)

Date: 2021.07-21

1300
1200
1100
1000
90
800

EAK 74]

700]
s00)

G 54

504
a0
300
200
109

000 4000 6000 G000, 10000, 12000 14000. 16000 16000, Z0000. 22000 25000
Frequency (MHz)

site
Condition
Detector

£ 03CH20-HY.

+ PEAK_74 3m 9120D_002360_1091103 HORIZONTAL
+Peak

A (dBuVim)

Date: 20210721

1300
1200
1109
100
500
w09

PEAK 74]

700
600

VG 54

509
40l
300
20
109

000

site
Condition
Detector

4000 6000, 8000 10000, 12000, 14000 16000, 13000, 20000 2200,
Frequency (MHz)

03CH20-HY
PEAK_74 3m 9120D_002360_1091103 VERTICAL

25000

TEL : 886-3-327-0868
FAX : 886-3-327-0855
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Report No. : FR130701

BLE

2.4GHz 2400~2483.5MHz Harmonic @ 3m

BLE CH39 2480MHz

Horizontal

Vertical

Peak

1 (dBuVim)

Date: 20210722

1300
1200
1100
1000
90
800

EAK 74]

700]
s00)

G 54

504
a0
300
200
109

000

site
Condition
Detector

4000 6000, 6000, 10000, 12000, 14000, 16000, 18000,
Frequency (MHz)
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+ PEAK_74 3m 9120D_002360_1091103 HORIZONTAL
+Peak

20000, 22000, 25000

A (dBuVim)

Date: 20210721

1300
1200
1109
100
500
w09

PEAK 74]

700
600
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509
40l
300
20
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000
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PEAK_74 3m 9120D_002360_1091103 VERTICAL

TEL : 886-3-327-0868
FAX : 886-3-327-0855
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<2Mbps>

2.4GHz 2400~2483.5MHz
BLE (Band Edge @ 3m)

BLE 2.4GHz 2400~2483.5MHz Band Edge @ 3m

BLE CHOO0 2402MHz

Horizontal Fundamental

+ :

s0d » Mg saq

-
+03CH20-HY Site 03CH20-HY

Condition : PEAK_BE_74 3m 9120D_002360_1091103 HORIZONTAL Condition PEAK_74 3m 9120D_002360_1091103 HORIZONTAL
oneisecneon oo e AR

Peak
904 f 900
700 [

X T SO R S I I S S e e e

300) 300

200) 200

100 100

310 2320, 240, 260, 2380, 2400, 215 000 00 M500. 4700 1900 2100 2300, 2500 2700, 3000
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RBW:1000.000KHz VBW:10.000KHzZ SWT:Auto

Avg.

TEL : 886-3-327-0868
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BLE 2.4GHz 2400~2483.5MHz Band Edge @ 3m
BLE CHO0 2402MHz
Vertical Fundamental
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BLE 2.4GHz 2400~2483.5MHz Band Edge @ 3m
BLE CH19 2440MHz - L
Horizontal Fundamental
o
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BLE 2.4GHz 2400~2483.5MHz Band Edge @ 3m

BLE CH19 2440MHz - R

Horizontal Fundamental

1 (dBuVim) Date: 2021.07.22

1300
1200
1100
1000

90

s00)

PEAK 874
700 \
500 S
Py, M—

Condition : PEAK_BE_74 3m 9120D_002360_1091103 HORIZONTAL
ST 74 1 o, ot o
Peak Left blank
i
o
oa / AV o 54
500 f \
40Ot
Condition AV6_BE_54 3m 9120D_002360_1091103 HORIZONTAL

Avg. Left blank
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BLE 2.4GHz 2400~2483.5MHz Band Edge @ 3m
BLE CH19 2440MHz - L
Vertical Fundamental
p )
80| 809 PEAK 74
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g
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BLE

2.4GHz 2400~2483.5MHz Band Edge @ 3m
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2.4GHz 2400~2483.5MHz Band Edge @ 3m
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BLE 2.4GHz 2400~2483.5MHz Band Edge @ 3m
BLE CH39 2480MHz
Vertical Fundamental
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SPORTON LAB.

Appendix D. Duty Cycle Plots

Duty :
Band Cycle(%) T(us) 1/T(kHz) VBW Setting

Bluetooth - LE for 1Mbps 62.18 388 2.58 3kHz
Bluetooth - LE for 2Mbps 32.69 204 4.90 10kHz

Bluetooth - LE for 1Mbps Bluetooth - LE for 2Mbps
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