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SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR0D2423-05A

Summary of Test Result

Report Ref Std. Result
Clause Clause Test tems (PASS/FAIL) Remark
3.1 15.247(a)(1) Number of Channels Pass -
3.2 15.247(a)(1) Hopping Channel Separation Pass -
3.3 15.247(a)(1) Dwell Time of Each Channel Pass -
3.4 15.247(a)(1) 20dB Bandwidth Pass -
3.4 2.1049 99% Occupied Bandwidth Reporting only -
15.247(b)(1)
3.5 15.247(b)(4) Peak Output Power Pass
3.6 15.247(d) Conducted Band Edges Pass -
3.7 15.247(d) Conducted Spurious Emission Pass -
. . . 8.72 dB
38 15.247(d) | ediated Band Edg‘:;:s’;gnRad'ated Spurious Pass under the limit at
42.61 MHz
- 15.207 AC Conducted Emission Not Required -
3.9 15.203 Antenna Requirement Pass -
Note:

1. Not required means after assessing, test items are not necessary to carry out.

2. This is a variant report by changing the Bluetooth antenna trace design and additionally assess
Bluetooth and WLAN antennas. All the test cases were performed on original report which can
be referred to Sporton Report Number FR0D2423-01A. Based on the original report, only worst
case was verified.

Conformity Assessment Condition:

1. The test results (PASS/FAIL) with all measurement uncertainty excluded are presented against the
regulation limits or in accordance with the requirements stipulated by the applicant/manufacturer who
shall bear all the risks of non-compliance that may potentially occur if measurement uncertainty is taken
into account.

2. The measurement uncertainty please refer to each test result in the section “Measurement Uncertainty”.

Disclaimer:

The product specifications of the EUT presented in the test report that may affect the test assessments are
declared by the manufacturer who shall take full responsibility for the authenticity.

Reviewed by: Wei Chen

Report Producer: Ming Chen

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

Report Template No.: BU5-FR15CBT Version 2.4

Page Number
Issue Date
Report Version
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SPORTON LAB.

FCC RADIO TEST REPORT Report No. : FR0D2423-05A

1 General Description
1.1 Product Feature of Equipment Under Test

Product Feature

Equipment WLAN/BTLE module
Brand Name ZEBRA

Model Name WYSBHVDXP
FCCID 128-WYSBHVDXP

EUT supports Radios application

WLAN 11a/b/g/n HT20/HT40
WLAN 11ac VHT20/VHT40/VHT80
WLAN 11ax HE20/HE40/HE80

Bluetooth BR/EDR/LE

HW Version Revision G
SW Version 17.68.01.p94
EUT Stage Identical Prototype

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

Supported Unit Used in Test Configuration and System

Report Template No.: BU5-FR15CBT Version 2.4

Report Version

Test Fixture Brand Name |ZEBRA Model Name P1129126-101
AC Adapter Brand Name |ZEBRA Model Name FSP025-DYAA3
Bluetooth Antenna 1 |Brand Name |gigaAnt Model Name 3030A5645-01
Bluetooth Antenna 2 |Brand Name |TAIYO YUDEN Model Name AH 168M245001
Bluetooth Antenna 3 (Brand Name |Johanson Technology |Model Name 2450AT07A0100
Bluetooth Antenna 4 (Brand Name |Laird Model Name RD2458-5
Bluetooth Antenna 5 |Brand Name |Auden Model Name 220370-09
Bluetooth Antenna 6 |Brand Name |Auden Model Name A73009-00
Bluetooth Antenna 7 (Brand Name |Auden Model Name B53026-90
WLAN Antenna 1 Brand Name |Laird Model Name RD2458-5
WLAN Antenna 2 Brand Name |Pulse Model Name W3006
WLAN Antenna 3 Brand Name |Auden Model Name 220370-09
WLAN Antenna 4 Brand Name |Auden Model Name B91882-30
WLAN Antenna 5 Brand Name [Auden Model Name B53023-30
WLAN Antenna 6 Brand Name [Auden Model Name B53025-30

TEL: 886-3-327-0868 Page Number 15 of 24
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1.2 Product Specification of EQuipment Under Test

Product Specification subjective to this standard

Tx/Rx Frequency Range 2402 MHz ~ 2480 MHz

Number of Channels 79

Carrier Frequency of Each Channel | 2402+n*1 MHz; n=0~78

Bluetooth BR (1Mbps): 9.66 dBm / 0.0092W
Maximum Output Power to Antenna | Bluetooth EDR (2Mbps): 8.95 dBm / 0.0079 W
Bluetooth EDR (3Mbps): 9.25 dBm / 0.0084W

Bluetooth BR (1Mbps): 0.855 MHz
99% Occupied Bandwidth Bluetooth EDR (2Mbps): 1.167 MHz
Bluetooth EDR (3Mbps): 1.157 MHz

<3030A5645-01>: Monopole Antenna with gain 2.70 dBi
<AH 168M245001>: Monopole Antenna with gain 3.00 dBi
<2450AT07A0100>: Monopole Antenna with gain 1.00 dBi
Antenna Type <RD2458-5>: Dipole Antenna with gain 3.00 dBi
<220370-09>: Monopole Antenna with gain 3.81 dBi
<A73009-00>: Monopole Antenna with gain 3.20 dBi
<B53026-90>: Monopole Antenna with gain 5.50 dBi

Bluetooth BR (1Mbps) : GFSK
Type of Modulation Bluetooth EDR (2Mbps) : 7 /4-DQPSK
Bluetooth EDR (3Mbps) : 8-DPSK

Remark: The EUT's information above is declared by manufacturer. Please refer to Disclaimer in report

summary.

1.3 Modification of EUT

No modifications made to the EUT during the testing.

1.4 Testing Location

Test Site Sporton International Inc. Wensan Laboratory

No.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, 03CH20-HY

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

Test Site Location

Test Site No.

TEL: 886-3-327-0868 Page Number 16 of 24
FAX: 886-3-327-0855 Issue Date : Sep. 25, 2023
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1.5 Applicable Standards

According to the specifications declared by 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 15.247 Meas Guidance v05r02
+ FCC KDB 414788 D01 Radiated Test Site v01r01

+ ANSI C63.10-2013

Remark:

1. All the test items were validated and recorded in accordance with the standards without any
modification during the testing.

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

TEL: 886-3-327-0868 Page Number 17 of 24
FAX: 886-3-327-0855 Issue Date : Sep. 25, 2023
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2 Test Configuration of Equipment Under Test

2.1 Carrier Frequency Channel

Frequency Band Channel (Il:\;i:l) Channel &‘:1) Channel (I:\;I':‘l)
0 2402 27 2429 54 2456
1 2403 28 2430 55 2457
2 2404 29 2431 56 2458
3 2405 30 2432 57 2459
4 2406 31 2433 58 2460
5 2407 32 2434 59 2461
6 2408 33 2435 60 2462
7 2409 34 2436 61 2463
8 2410 35 2437 62 2464
9 2411 36 2438 63 2465
10 2412 37 2439 64 2466
11 2413 38 2440 65 2467
12 2414 39 2441 66 2468

2400-2483.5 MHz 13 2415 40 2442 67 2469
14 2416 41 2443 68 2470
15 2417 42 2444 69 2471
16 2418 43 2445 70 2472
17 2419 44 2446 71 2473
18 2420 45 2447 72 2474
19 2421 46 2448 73 2475
20 2422 47 2449 74 2476
21 2423 48 2450 75 2477
22 2424 49 2451 76 2478
23 2425 50 2452 77 2479
24 2426 51 2453 78 2480
25 2427 52 2454 - -
26 2428 53 2455 - -

TEL: 886-3-327-0868 Page Number : 8 of 24

FAX: 886-3-327-0855 Issue Date : Sep. 25, 2023
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SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR0D2423-05A

2.2 Test Mode

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:

radiation emission (9 kHz to the 10th harmonic of the highest fundamental frequency or to 40 GHz,

whichever is lower). For radiated measurement, 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 only the worst plane, and

the worst mode of radiated spurious emissions is Bluetooth 1Mbps mode, and recorded in this

report.

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 BR 1Mbps Bluetooth EDR 2Mbps Bluetooth EDR 3Mbps
GFSK 7 14-DQPSK 8-DPSK
Conducted |\, o 1. CHOO_2402 MHz | Mode 4: CHOO_2402 MHz | Mode 7: CHOO_2402 MHz
TestCases | /o 2. CH39 2441 MHz | Mode 5: CH39_2441 MHz | Mode 8: CH39_2441 MHz
Mode 3: CH78_2480 MHz | Mode 6: CH78_2480 MHz | Mode 9: CH78_2480 MHz
Bluetooth BR 1Mbps GFSK
<EUT with Bluetooth Antenna (RD2458-5)>
Mode 1: CH00_2402 MHz
Mode 2: CH39_2441 MHz
Radiated
Mode 3: CH78_2480 MHz
Test Cases
<EUT with Bluetooth Antenna (B53026-90)>
Mode 4: CH00_2402 MHz
Mode 5: CH39_2441 MHz
Mode 6: CH78_2480 MHz
Remark:
1. For Radiated Test Cases, the worst mode data rate 1Mbps was reported only since the highest
RF output power in the preliminary tests. The conducted spurious emissions and conducted
band edge measurement for other data rates were not worse than 1Mbps, and no other
significantly frequencies found in conducted spurious emission.
2. For Radiated Test Cases, the tests were performed with Bluetooth Antenna (RD2458-5) and
Bluetooth Antenna (B53026-90)

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

Report Template No.: BU5-FR15CBT Version 2.4

Page Number 19 of 24
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2.3

2.4

2.5

Connection Diagram of Test System

<Bluetooth Tx Mode>

120vaciElHz
Adapter

L]

EUT in
Fixture

Bluetooth Antenna

EUT Operation Test Setup

The RF test items, utility “Tool box Version 1.84” 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).
=42+10=14.2(dB)

TEL: 886-3-327-0868 Page Number 1 10 of 24
FAX: 886-3-327-0855 Issue Date : Sep. 25, 2023
Report Template No.: BU5-FR15CBT Version 2.4 Report Version 101
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3 Test Result
3.1 Number of Channel Measurement

3.1.1Limits of Number of Hopping Frequency

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

3.1.2 Measuring Instruments

Please refer to the measuring equipment list in this test report.

3.1.3Test Procedure

1. The testing follows ANSI C63.10-2013 clause 7.8.3.

2. The RF output of EUT is connected to the spectrum analyzer by RF cable and attenuator. The
path loss is compensated to the results for each measurement.
Set the maximum power setting and enable the EUT to transmit continuously.

4. Enable the EUT hopping function.

5. Use the following spectrum analyzer settings: Span = the frequency band of operation;
RBW = 300 kHz; VBW > RBW,; Sweep = auto; Detector function = peak; Trace = max hold.

6. The number of hopping frequency used is defined as the number of total channel.

7. Record the measurement data derived from spectrum analyzer.

3.1.4Test Setup

i

Spectrum Analyzer EUT
3.1.5Test Result of Number of Hopping Frequency
Please refer to Appendix A.
TEL: 886-3-327-0868 Page Number 111 of 24
FAX: 886-3-327-0855 Issue Date : Sep. 25, 2023

Report Template No.: BU5-FR15CBT Version 2.4 Report Version 101



swanranas. FCC RADIO TEST REPORT Report No. : FR0D2423-05A

3.2 Hopping Channel Separation Measurement

3.2.1Limit of Hopping Channel Separation

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.

3.2.2 Measuring Instruments

Please refer to the measuring equipment list in this test report.

3.2.3Test Procedures

1. The testing follows ANSI C63.10-2013 clause 7.8.2.

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

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

4. Enable the EUT hopping function.

5. Use the following spectrum analyzer settings:
Span = wide enough to capture the peaks of two adjacent channels;
RBW = 300 kHz; VBW > RBW,; Sweep = auto; Detector function = peak; Trace = max hold.

6. Measure and record the results in the test report.

3.2.4Test Setup

Spectrum Analyzer EUT
3.2.5Test Result of Hopping Channel Separation
Please refer to Appendix A.
TEL: 886-3-327-0868 Page Number 112 of 24
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3.3 Dwell Time Measurement
3.3.1Limit of Dwell Time

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.

3.3.2Measuring Instruments

Please refer to the measuring equipment list in this test report.

3.3.3Test Procedures

1. The testing follows ANSI C63.10-2013 clause 7.8.4.

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

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

4.  Enable the EUT hopping function.

5. Use the following spectrum analyzer settings: Span = zero span, centered on a hopping
channel; RBW = 1 MHz; VBW > RBW; Sweep = as necessary to capture the entire dwell time
per hopping channel; Detector function = peak; Trace = max hold.

6. Measure and record the results in the test report.

3.3.4Test Setup

Spectrum Analyzer EUT
3.3.5Test Result of Dwell Time
Please refer to Appendix A.
TEL: 886-3-327-0868 Page Number 1 13 of 24
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3.4 20dB and 99% Bandwidth Measurement
3.4.1Limit of 20dB and 99% Bandwidth

Reporting only

3.4.2 Measuring Instruments

Please refer to the measuring equipment list in this test report.

3.4.3Test Procedures

1. The testing follows ANSI C63.10-2013 clause 6.9.2 and 6.9.3.

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

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

4. Use the following spectrum analyzer settings for 20 dB Bandwidth measurement.
Span = approximately 2 to 5 times the 20 dB bandwidth, centered on a hopping channel;
RBW > 1% of the 20 dB bandwidth; VBW > RBW; Sweep = auto; Detector function = peak;
Trace = max hold.

5. Use the following spectrum analyzer settings for 99 % Bandwidth measurement.
Span = approximately 1.5 to 5 times the 99% bandwidth, centered on a hopping channel;
RBW > 1-5% of the 99% bandwidth; VBW > 3 * RBW; Sweep = auto; Detector function = peak;
Trace = max hold.

6. Measure and record the results in the test report.

3.4.4Test Setup

e )

Spectrum Analyzer EUT
3.4.5Test Result of 20dB Bandwidth
Please refer to Appendix A.
3.4.6 Test Result of 99% Occupied Bandwidth
Please refer to Appendix A.
TEL: 886-3-327-0868 Page Number 1 14 of 24
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3.5 Output Power Measurement

3.5.1Limit of Output Power

The maximum peak conducted output power of the intentional radiator shall not exceed the following:

For frequency hopping systems operating in the 2400-2483.5 MHz band employing at least 75

non-overlapping hopping channels, and all frequency hopping systems in the 5725-5850 MHz band:

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

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.

3.5.2 Measuring Instruments

Please refer to the measuring equipment list in this test report.

3.5.3Test Procedures

1.
2.

The testing follows ANSI C63.10-2013 clause 7.8.5.

The RF output of EUT is connected to the power meter by RF cable and attenuator. The path
loss is compensated to the results for each measurement.

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

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

Measure and record the results in the test report.

3.5.4Test Setup

Power Meter EUT

3.5.5 Test Result of Peak Output Power

Please refer to Appendix A.

3.5.6 Test Result of Average Output Power (Reporting Only)

Please refer to Appendix A.

TEL: 886-3-327-0868 Page Number 1 15 of 24
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3.6 Conducted Band Edges Measurement

3.6.1Limit of Band Edges

In any 100 kHz bandwidth outside the intentional radiation frequency band, the radio frequency power
shall be at least 20 dB below the highest level of the radiated power. In addition, radiated emissions

which fall in the restricted bands must also comply with the radiated emission limits.

3.6.2 Measuring Instruments

Please refer to the measuring equipment list in this test report.

3.6.3Test Procedures

1. The testing follows ANSI C63.10-2013 clause 7.8.6.

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

3.  Set RBW =100 kHz, VBW = 300 kHz. Band edge emissions must be at least 20 dB down from
the highest emission level within the authorized band as measured with a 100 kHz RBW. The
attenuation shall be 30 dB instead of 20 dB when RMS conducted output power procedure is
used.

4.  Enable hopping function of the EUT and then repeat step 2 and 3.

5.  Measure and record the results in the test report.

3.6.4Test Setup

e 2

Spectrum Analyzer EUT
3.6.5Test Result of Conducted Band Edges
Please refer to Appendix A.
3.6.6 Test Result of Conducted Hopping Mode Band Edges
Please refer to Appendix A.
TEL: 886-3-327-0868 Page Number 1 16 of 24
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3.7 Conducted Spurious Emission Measurement

3.7.1Limit of Spurious Emission Measurement

In any 100 kHz bandwidth outside the intentional radiation frequency band, the radio frequency power
shall be at least 20 dB below the highest level of the radiated power. In addition, radiated emissions

which fall in the restricted bands must also comply with the radiated emission limits.

3.7.2Measuring Instruments

Please refer to the measuring equipment list in this test report.

3.7.3Test Procedure
1. The testing follows ANSI C63.10-2013 clause 7.8.8.

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

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

4. Set RBW =100 kHz, VBW = 300 kHz, scan up through 10th harmonic. All harmonics / spurious
must be at least 20 dB down from the highest emission level within the authorized band as
measured with a 100 kHz RBW.

5. Measure and record the results in the test report.

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

frequency band.

3.7.4Test Setup

e 2

Spectrum Analyzer EUT

3.7.5Test Result of Conducted Spurious Emission

Please refer to Appendix A.
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3.8 Radiated Band Edges and Spurious Emission Measurement
3.8.1Limit 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. 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

3.8.2 Measuring Instruments

Please refer to the measuring equipment list in this test report.
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3.8.3Test Procedures

1.

The EUT is 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.
The EUT is set 3 meters away from the receiving antenna, which is mounted on the top of a
variable height antenna tower.
For each suspected emission, the EUT is 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
to comply with the guidelines.
Set the maximum power setting and enable the EUT to transmit continuously.
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, RBW = 1 MHz for f>1 GHz ; VBW > RBW; Sweep =

auto; Detector function = peak; Trace = max hold for peak
(3) For average measurement: use duty cycle correction factor method per 15.35(c).

Duty cycle = On time/100 milliseconds

On time = N1*L1+N2*La+...+Nn-1*LNn-1+Nn*Ln

Where N1 is number of type 1 pulses, L: is length of type 1 pulses, etc.

Average Emission Level = Peak Emission Level + 20*log (Duty cycle)
Corrected Reading: Antenna Factor + Cable Loss + Read Level - Preamp Factor = Level
Radiated testing below 1 GHz is performed by adjusting the antenna tower from 1 m to 4 m and
by rotating the turn table from 0 degree to 360 degrees to find the peak maximum hold reading.
When there is no suspected emission found and the emission level is with at least 6 dB margin
against QP limit line, the position is marked as “-*.
Radiated testing above 1 GHz is performed by adjusting the antenna tower from 1 m to 4 m and
by rotating the turn table from 0 degree to 360 degrees to find the peak maximum hold reading
for scanning all frequencies. When there is no suspected emission found and the harmonic

emission level is with at least 6 dB margin against average limit line, the position is marked as

“ o

Note: The average levels are calculated from the peak level corrected with duty cycle correction factor

(-24.79dB) derived from 20log (dwell time/100ms). This correction is only for signals that hop with the

fundamental signal, such as band-edge and harmonic. Other spurious signals that are independent of

the hopping signal would not use this correction.
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3.8.4Test Setup

For radiated test below 30MHz

l | RX Antenna

- im |

Spectrum Analyzer f Receiver

- Lelles

System Simulator

For radiated test from 30MHz to 1GHz

1
Metal Full Soldered Ground Plane

=

Spectrum Analyzer | Receiver

System Simulator
For radiated test from 1GHz to 18GHz

RX Antenna

"f' | ] :
|
]
1.5m |
o N 3
Metal Full Soldered Ground Plane
= oc
28 Spectrum Analyzer / Receiver
System Simulator
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For radiated test above 18GHz

RX Antenna

Metal Full Soldered Ground Plane

==

Spectrum Analyzer / Receiver

System Simulator

3.8.5Test Results of Radiated Spurious Emissions (9 kHz ~ 30 MHz)

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

There is adequate comparison measurement of both open-field test site and alternative test site -
semi-Anechoic chamber according to 414788 D01 Radiated Test Site v01r01, and the result comes

out very similar.

3.8.6 Test Result of Radiated Spurious at Band Edges

Please refer to Appendix B and C.

3.8.7Duty Cycle

Please refer to Appendix D.

3.8.8 Test Result of Radiated Spurious Emission (30MHz ~ 10'" Harmonic)

Please refer to Appendix B and C.
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SPORTON LAB.

3.9 Antenna Requirements

3.9.1Standard Applicable
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.

3.9.2 Antenna Anti-Replacement Construction

An embedded-in antenna design is used.
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4 List of Measuring Equipment

Instrument | Brand Name Model No. Serial No. |Characteristics Calg)arf;ion Test Date Due Date Remark
EM Toot Keysight N9038A | MY59053012 N/A Nov. 18, 2022 inl,g 11(”2%%‘;; Nov. 17, 2023 (O?ngaiggf’gy)
Loop Antenna ggmzé HFH2-22 100488 | 9 kHz~30 MHz | Sep. 20, 2022 inl,g 11(”2%%‘;; Sep. 19, 2023 (O?ngaiggf’gy)
Preamplifier EMEC EM18G40G | 060715 |18GHz~40GHz | Dec. 07, 2022 inl,g 11(”2%%‘;; Dec. 06, 2023 (O?ngaiggf’gy)
Controller |  ChainTek 3000-1 NA  |asoamntmas] VA hug orooss|  NA | oscrizony)
Antenna Mast | ChainTek | MBS-520-1 N/A 1m~4m NA [T oa0es | VA | osamsori)
TumTable | ChainTek | T-200-S-1 NA | 0-3s0Degree | NA [ TEEES wa | e
Aﬁ:ﬂ;;'ar Keysight N9010B | MY60240520 N/A Dec. 22, 2022 {A”J'g 11012%2032; Dec. 21, 2023 (oai?caaigg?gv)
Bilog Antenna | TESEQ 6’1111158?(');()_80%2 55606 & 08 | 30MHz~1GHz | Oct. 22, 2022 {A”L"g ”012%20325 Oct. 21, 2023 (oﬁéﬂiSS?SY)
Hom Antenna | SCWARZBE | BBHAO120 D | 02360 | 1GHz18GHz | Nov. 04, 2022 {A”J'g 151 3073 | Nov. 03, 2023 (oai?caaigg?gv)
SHFCEFF Hom) SCHVWARZBE | BBHAO170 | 00094 | 18GHZ40GHzZ | Nov. 04, 2022 j;ﬂ'g 1ot 2ag | Nov. 03, 2023 (Og{g‘:‘i;gf’;w
Preamplifier |COM-POWER| PAM-103 18020201 |1MHz-1000MHz| Jan. 02, 2023 j;ﬂ'g 11012%2; Jan. 01, 2024 (o?gﬂiggfﬁv)
Amplifier emcl | EMCTIBA4SS T ggo702 N/A Nov. 14, 2022 j;ﬂ'g ot oag | Nov. 13,2023 (o?gﬂiggfﬁv)
rcave | HUSERY | SUSOREX |Gioponioar| | dan. 18,2028 | W1 2020 . 1,202 | Rdeten
Hygrometer | TECPEL DTM-303B | TP200728 N/A Mar. 28, 2023 j;ﬂ'g 11012%2; Mar. 27, 2024 (o?gﬂiggfﬁv)
Software Audix N/A RK-002156 N/A N/A j;ﬂ'g 1 10’ f%‘zg N/A (O?ngﬂizagf’;‘w
Hygrometer | TECPEL | DTM-303A | TP201996 N/A Nov. 17, 2022 JJ“J'&%’ZZOOZZC*Q Nov. 16, 2023 E;Toﬁgg_ﬂid)
Power Meter |  Anritsu ML2495A 1036004 N/A Aug. 08, 2022 JJ“J'&%’ZZOOZZC*Q Aug. 07, 2023 E;Toﬁgg_ﬂid)
Power Sensor | Anritsu MA2411B 1027253 3°0MH§~4°GH Aug. 08, 2022 JJ“J'&%’ZZOOZZC*Q Aug. 07, 2023 E;Toﬁgg_ﬂid)
S | T | o | o | ol o Py | Gt
Staﬁgnzl;izzsur gg;‘azri‘ CBT 101136 BT30 | Oct 25,2022 de}ﬂ%yzzo()zfg Oct. 24, 2023 (C:T"'_r"g;jﬁc;
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5 Measurement Uncertainty

Uncertainty of Radiated Emission Measurement (30 MHz ~ 1000 MHz)

Measuring Uncertainty for a Level of Confidence 6.5 dB
of 95% (U = 2Uc(y)) )

Uncertainty of Radiated Emission Measurement (1000 MHz ~ 6000 MHz)

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

4.3 dB

Uncertainty of Radiated Emission Measurement (6000 MHz ~ 18000 MHz)

Measuring Uncertainty for a Level of Confidence 4.8 dB
of 95% (U = 2Uc(y)) )

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

Measuring Uncertainty for a Level of Confidence
o _ 5.4 dB
of 95% (U = 2Uc(y))
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Appendix A. Test Result of Conducted Test Items

[Test Engineer:] Ray Wang and Junyu Jhou [Temperature: [ 21~25 °C
[Test Date: [ 2023/7/6~2023/7/19 [Relative Humidity: [ 51~54 %
TEST RESULTS DATA
20dB and 99% Occupied Bandwidth and Hopping Channel Separation
99% Hopping Channel | Hopping Channel
J n n
Mod. Data NTX| CH. Freq. | 20db BW Bandwidth Separation Separation Pass/Fail
Rate (MHz) | (MHz) (MH2) Measurement Measurement
(MHz) Limit (MHz)
DH [1Mbps| 1 0 2402 0.896 0.825 0.999 0.5971 Pass
DH [1Mbps| 1 39 | 2441 0.948 0.855 1.003 0.6319 Pass
DH [1Mbps| 1 78 | 2480 0.943 0.855 0.999 0.6290 Pass
2DH |2Mbps| 1 0 2402 1.257 1.157 1.324 0.8377 Pass
2DH |2Mbps| 1 39 | 2441 1.309 1.167 1.003 0.8725 Pass
2DH |2Mbps| 1 78 | 2480 1.309 1.167 1.007 0.8725 Pass
3DH [3Mbps| 1 0 2402 1.270 1.155 0.990 0.8464 Pass
3DH [3Mbps| 1 39 | 2441 1.270 1.157 0.999 0.8464 Pass
3DH [3Mbps| 1 78 | 2480 1.270 1.157 1.003 0.8464 Pass
TEST RESULTS DATA
Dwell Time
Hops Over| Package Dwell
Hopping Channel | Occupanc| Transfer ) Limits .
Mod. . ) Time Pass/Fail
Number Rate y Time Time (sec)
(sec)
(hops) (msec)
DH5 79 106.670 2.89 0.31 0.4 Pass
DH5 (AFH) 20 53.330 2.89 0.15 0.4 Pass
TEST RESULTS DATA
Peak Power Table
Peak Power Power Limit Test
i e a0 (dBm) (dBm) Result
0 1 9.66 20.97 Pass
DH1 39 1 9.56 20.97 Pass
78 1 9.35 20.97 Pass
0 1 8.95 20.97 Pass
2DH1| 39 1 8.84 20.97 Pass
78 1 8.57 20.97 Pass
0 1 9.25 20.97 Pass
3DH1 | 39 1 9.13 20.97 Pass
78 1 8.85 20.97 Pass
TEST RESULTS DATA
Average Power Table
(Reporting Only)
Average Power Duty Factor
DH | CH. |NTX (dBm) (dB)
0 1 9.18 1.13
DH5 39 1 9.07 1.13
78 1 8.86 1.13
0 1 6.25 1.83
2DH3| 39 1 6.09 1.83
78 1 5.87 1.83
0 1 6.42 5.17
3DH1|[ 39 1 6.20 5.17
78 1 6.17 5.17
TEST RESULTS DATA
Number of Hoppina Freguency
Adaptive
Number of Hopping Frequency Limits .
(Channel) Hopping (Channel) Gl
(Channel)
79 20 >15 Pass

Al-lof1



swanranas. FCC RADIO TEST REPORT Report No. : FR0D2423-05A

Number of Hopping Frequency

Number of Hopping Channel Plot on Channel 00 - 78

Spectrurr I:%:l
Ref Level 20.00 dBm Offset 23.90 dB & RBW 300 kHz
lo Att 20 dB8 @ SWT

5ms @ YBW 300 kHz  Mode Sweep
@ 1Pk Max

20 dBm

ﬂf e

|

T ¥ 1

|
I A
L A

d

691 pts Stop 2.441 GHz
1 J

Spectrum | n%::

Ref Level 30.00 dBm Offset 23.90 dB & RBW 300 kHz
= Att 20 dB & SWT

@ 1Pk Max

5ms @ YBW 300 kHz  Mode Sweep

20 dBm

I S N O NN

Ty " \
10 dBm

-20 dBm

-30 dBm

1l
-40 dBm \

-50 dBm

-60 dBm

Start 2.441 GHz 691 pts Stop 2.4835 GHz
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Hopping Channel Separation

<1Mbps>

Channel Separation Plot on Channel 00 - 01 Channel Separation Plot on Channel 39 - 40

Spectrum = Spectrum =
Ref Level 30.00 dbm  Offset 23.90 0B & RBW 300 kHz Ref Level 30.00 dbm  Offset 23.90 0B & RBW 300 kHz
o ALt 20 dB = SWT 5ms & VBW 200 kHz Mode Swesp po ALL 20 dB = SWT 5ms w VBW 300 kHz Mode Swesp
@ 1Pk Max @ 1Pk Max
M1[1] 9.38 dBm M1[1] 9.21 dém
2.40216140 GHz 2.44083140 GHz
20 df D2[1] 0.01 dB 20 df D2[1] 0.01 dB
998.55 kHz| 1.00289 MHz
1] M1
10 dBm —— e 10 dBm — —— —
0 dbm - e - 0 dbm —- -
, ) 7 J ~
A h -
-10 dBm—1> iy 10 dem— SN
- ~ A .
20,66 e 20,48 -
-20 de -30 dB
-40 da -40 da
=50 de <50 d
60 d 60 d
CF 2.4025 GHz 691 pts Span 3.0 MHz CF 2.4415 GHz 691 pts Span 3.0 MHz
[EEEEEE ]

Channel Separation Plot on Channel 77 - 78

Spectrum =
Ref Level 30.00 dBm Offset 23.90 dB & RBW 300 kHz
b ALt 20 dB w SWT 5ms e VBW 300 kHz  Mode Sweep
[@ 1Pk Max
M1[1] 9.30 dBm
2.478B3570 GHz
20 di D2[1] 0.00 dB)
998.55 kHz
10 dBm . e
0 dBm
-10 dB
T
rzg/da
-30 db
-40 de
-50 o
-0 i
CF 2.4795 GHz 691 pts Span 3.0 MHz
- m—
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<2Mbps>

Channel Separation Plot on Channel 00 - 01 Channel Separation Plot on Channel 39 - 40

Spectrum [GTEI Spectrum [u%:l
Ref Level 30.00 dBm  Offset 2390 db = RBW 300 kHz Ref Level 30.00 dBm  Offset 2390 0 = RBW 300 kHiz
o ATL 20 dB @ SWT Sms @ VBW 300 kHz Mode Sweep o AL 20 dB @ SWT Sms @ VBW 300 kHz Mode Sweep
@ 1Pk Max @ 1Pk Max
M1[1] 6.59 dBm)| M1[1] 6.40 dBm)|
2.40183570 GHz 244116140 GHz
20 de D2[1] 0.00 dB 20 de D2[1] 0.00 dB
1.92417 MHz 1.00289 MHz
10d — 10 d —
> ———t— ] — e
0 dem 0 dbm——
A e
10d 10 de -
yd “‘ /‘ \
0 d - 20 d
30 d 30 d
40 dBm 40 dBm
-50 dBm -50 dBm
60 dBim 60 dBim
CF 2.4025 GHz 691 pis Span 3.0 MHz CF 2.4415 GHz 591 pis Span 3.0 MHz
— k i B
EERRERE X

Channel Separation Plot on Channel 77 - 78

Ref Level 30.00 dBm Offset 23.90 dB & RBW 300 kHz

o ALt 20 dB e SWT Sms @ VBW 300 kHz Mode Sweep
@10k Max

M1[1] 6.48 dBm

2.47915270 GHz|
20 df D2[1] -0.01 dB|
1.00724 MHz|

0 d

a0 d

~40 dBm

-50 dém.

60 dBm

CF 2.4795 GHz 691 pts Span 3.0 MHz
T
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<3Mbps>

Channel Separation Plot on Channel 00 - 01

Channel Separation Plot on Channel 39 - 40

Spectrum | (=] | [spectram ) &
Ref Level 30.00 dBm  Offset 23.90 d & RBW 300 kHz RefLevel 30,00 dBm  Offset 23.90 0B & RBW 300 kHz
o att 20 dB & SWT 5ms @ VBW 300 kHz _ Mode Sweep o At 20 B @ SWT 5ms @ VBW 300 kkz _Mode Swesp
(@ 17k Max [@ 17 max
MI[1] 6.60 dBm M1[1] 6.43 dBm|
2.40183570 GHz, 2.44083140 GHz|
20d D2[1] 0.01 dB 20ds D2[1] 0.01 dB
989.87 kHz 198,55 kHz
10d - 1 10 d8 -
. et ] . ——fa— —
0 dBm = = 0 dBm = N
-10 dp -10 dgfr
,/ ,/
~ o
-20 d -20 de
-30d -30 df
40 d 40 d
-50 df 50 d
-60 d -60 de
CF 2.4025 GHz 691 pts Span 3.0 MHz CF 2.3415 GHz 691 pts Span 3.0 MHz
—_— — — -
J W

Channel Separation Plot on Channel 77 - 78

Spectrum

Ref Level 30.00 dBém

lo att

20 dB & SWT

Offset 23.90 d& & RBW 300 kHz
5ms @ VBW 300 kHz  Mode Sweep

@17k M2y

M1[1]

D2[1]

6.51 dBm)|
2.47083140 GHz|
0.00 dB)

1.00289 MHz

CF 2.4795 GHz

691 pts

Span 3.0 MHz
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Dwell Time

Package Transfer Time Plot

Spectrum n:v‘n

Ref Level 30.00 dém Offset 23,70 dB @ RBW 1 MHz
= Att 20 dB @ SWT 10 ms & VBW 1 MHz
SGL

@ 1Pk Max

M1[1] 9.19 dBm|
3.87000 ms
D2[1] 0.30 dB|

10.dB e D2 D3 2.89000 ms

20 dBm

dem

10 dBm

20 dBm

30 dem

40 dem hyd by i 'L'ali)ﬂhﬂv'i

-50 dBm

-60 dBm

CF 2.441 GHz 1001 pts 1.0 ms/

Marker
Type | Ref | Trc | X-value | y-value | _Function | Function Result |
M1 1 3.87 ms 9.19 dBém
D2 M1 1 2,89 ms -0.30 dB
D3 M1 1 3.75 ms 0.02 dB

)y ] GIRD wa

Date: 6.JUL.2023 23:39:13

Remark:

1. In normal mode, hopping rate is 1600 hops/s with 6 slots in 79 hopping channels.
With channel hopping rate (1600 /6 / 79) in Occupancy Time Limit (0.4 x 79) (s),Hops
Over Occupancy Time comes to (1600 /6 /79) x (0.4 x 79) = 106.67 hops.

2. In AFH mode, hopping rate is 800 hops/s with 6 slots in 20 hopping channels. With
channel hopping rate (800 /6 / 20) in Occupancy Time Limit (0.4 x 20) (s), Hops Over
Occupancy Time comes to (800 /6 / 20) x (0.4 x 20) = 53.33 hops.

3. Dwell Time(s) = Hops Over Occupancy Time (hops) x Package Transfer Time

TEL: 886-3-327-0868
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20dB Bandwidth

<1Mbps>
20 dB Bandwidth Plot on Channel 00 20 dB Bandwidth Plot on Channel 39
Spectrum @ Spectrum o
Ref Level 30.00 dBm Offset 23.90 d& & RBW 30 kHz Ref Level 30.00 dém Offset 23,90 d& & RBW 30 kHz
= ALL 20 dB & SWT Sms @ VBW 100 kHz Mode Sweep b ALL 20 dB & SWT 5ms & VBW 100 kHz Mode Swasp
@ 1Pk View @ 1Pk View
m1[1] 12.01 dBm)| m1[1] -14.81 dBm
2.40154789 GHz 2.44053913 GHz,
20 df D2[1] 0.05 dB 20 di D2[1] 0.18 dB
895.65 kHz| 947.83 kHz
10 cBm—r, 5370 dem 10 d
o o1 6.220 dim AT
0 dBm ," - 0 dBm + / -
J Yy | i S
ML T ~ \
-0 dBm—t— | . ; . = 10 d — —
S e B A REY 2 13,780 db i3
20d - L 20 d r AL
» ,f \\ ot “»
P - / .
-30 di 30 df
p T ~ J \ .
o f L - N \ \
\ \ X Y N 1/ \
-40 dBm—t—" hf T e " 40 o of AW, T
s | b pr
s o o ida ] el il
-60 dBm -60 df
CF 2.402 GHz 691 pts Span 3.0 MHz CF 2.441 GHz 691 pts Span 3.0 MHz
JU ] RN W )y J (]
20 dB Bandwidth Plot on Channel 78
Spectrum [05]
Ref Level 30,00 dém Offset 23.90 d8 @ RBW 30 kHz
o ALL 20 dB @ SWT 5ms @ VBW 100 kHz Mode Sweep
@ 1Pk view
Mi[1] 14.58 dBm)
2.47953913 GHz
20 df D2[1] 0.68 dB
943.48 kHz|
10 df
Jo1 6:272 dem -
v g
0 dem £ dl
J "\
A M
10 d =
02 13728 dorm—|— 3 oz
. \
20d VA
p./ ‘\\
.30 d /
| LAy
A ff' \ \
-40 dBm : bt -
) J."I v
ng,_,p‘\.»-aﬂ Al
-60 dBm
CF 2.48 GHz 691 pts — Span 3.0 MHz
) ) ()
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<2Mbps>

20 dB Bandwidth Plot on Channel 00 20 dB Bandwidth Plot on Channel 39

Spectrum - Spectrum =
Ref Level 30.00 dBm  Offset 23.90 db & RBW 30 kHz Ref Level 30.00 dbm  Offset 23.90 db & RBW 30 kHz
b At 20 dB @ SWT S ms e VBW 100 kHZz  Mode Sweep po_ALL 20 dB @ SWT S s @ VBW 100 kHz Mode Sweep
j@ 1Pk view j@ 1Pk view
Mi1[1] -14.49 dBm| M1[1] -16.88 dBm|
2.40136957 GHz| 2.44033478 GHz|
20 d D2[1] -0.48 dB 20 d D2[1] 20 dp|
1.25652 MHzZ 1.30870 MHz
10d 10d
1 5565 d 7
N D1 3.370 dBm —
0 dbm — - 1 0 dbm = et
v ;‘JI v W V.\L,,“ N AR A "
| /
-10 di _ 10 of iy
di 2 M ,
02 149 " ,"r A D2 -16,630 ﬂ'_r'J" iy
20 d / v 20 d ’, v
/ | / \
=30 df L -30 df
/ | ] \
o~ W , o o~ W L
LT L - \ PO P e A
R e [T iyt H et e i
-50 dem -50 dem
-60 dBm -60 dBm
CF 2,402 GHz 691 pts Span 3.0 MHz CF 2,441 GHz 691 pts Span 3.0 MHz
JL J [ EEEEERRN ]

L L J [ CEREREE

20 dB Bandwidth Plot on Channel 78

Spectrum =
RefLevel 30.00 dem  Offset £3.60 db @ RBW 30 iz
e ALL 20 dB @ SWT Sms @ VBW 100 kHz Mode Sweep
@ 1Pk view
M1[1] -16.75 dBm
2.47933478 GHz
20 d D2[1] 0.01 dB|
1.30870 MHz|
10 di
1 o
0 dbm | A
AT T e
A J
[ W
10 di 4]
2 -16.556 dami- U3
04 f s
/ |
30d !
] v
Ve Py Vi, A _——
4t o o el ST VI PEALA:
50 dBm
-60 dBm
CF 2.48 GHz 691 pts Span 3.0 Mz
)| ] (I
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<3Mbps>

20 dB Bandwidth Plot on Channel 00 20 dB Bandwidth Plot on Channel 39

Spectr = Spectrum i
Ref Level 30.00 dBm  Offset £3.90 dB = RBW 30 kHz RefLevel 30.00 dbm  Offset £3.90 db @ RBW 30 kHz
fo art 20 dB @ SWT S ms e VBW 100 kHz  Mode Sweep po At 20 dB @ SWT S ms @ VBW 100 kHz  Mode Sweep
@ 1Pk view j@ 1Pk view
Mi1[1] -16.69 dBm| M1[1] -16.84 dBm|
2.40136522 GHz 2.44036522 GHz|
20d D2[1] -0.04 dB 20 d D2[1] -0.10 dB
1.26957 MHz| 1.26957 MHzZ|
10d 10 d
0ds e 7 A PP Lo -
=y T =
NS v al L\\‘ v
! V| e,
10 df - -10 o :
nz N2
02 -16 421 02
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99% Occupied Bandwidth

<1Mbps>

99% Occupied Bandwidth on Channel 00 99% Occupied Bandwidth on Channel 39

= =
v v
Ref Level 30.00 dém  Offset 23.90 08 @ RBW 30 kHz Ref Level 30.00 dém  Offset 23.90 08 @ RBW 30 kHz
o ALt 20 dB @ SWT Sms @ VBW 100 kHz Mode Swesp o ALL 20 dB @ SWT Sms @ VBW 100 kHz Mode Swesp
(@ 17k View (@ 17k View
MI[1] 8.37 dBm MI[1] 6.14 dBm
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Markar Markar
Type | Ref | Trc | X-value | Y-value | Function | Function Result | Type | Ref | Trc | X-value | Y-value | Function | Function Result |
ML 1 2.4018342 GHz 8,37 dBm ML 1 2,440968 GHz 6.14 dBm
T 1 2,40158641 GHz -11.81 dBm Occ Bw 825,174825175 kHz T 1 2.44057243 GHz -10.97 dBm Occ Bw 855.144855145 kHz
T2 1 2.40241159 GH2 -11.59 dBm T2 1 2.44142757 GH2 -10.97 dBm
T T —
JL J [ CEREREE L JL J [ | EEEEERRNC ]

99% Occupied Bandwidth on Channel 78

Spectrum =
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Type | Ref | Trc | X-value | Y-value | Function | Function Result
ML 1
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T2 1 2,4B042757 GHz -11.11 dBm

855144855145 kHz
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SPORTON LAB.

FCC RADIO TEST REPORT Report No. : FR0D2423-05A

<2Mbps>

99% Occupied Bandwidth on Channel 00 99% Occupied Bandwidth on Channel 39

Spectrum [“%:' Spectrum [“%:'
Ref Level 30.00 dBm  Offset 23.90 dB & RBW 30 kHz Ref Level 30.00 dém  Offset 23.90 d@ & RBW 30 kHz
o att 20 dé e SWT Sms @ VBW 100 kH2 Mode Sweep o att 20 dB e SWT S ms @ VBW 100 kHz  Mode Swesp
@10k view @10k view
mi[1] 5.57 dBm Mi[1] 3.31 dBm
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20 Oce Bw 1.156843157 MHz, 20 Oce B 1.166833167 MHZ,
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Marker Marker
Type | Ref | Trc | Xx-value | ¥-value | Function | Function Result Type | rRef | Trc | x-value | ¥-value | Function | Function Result
ML 1 2.4018322 GHz £.57 dém ML 1 2.440986 GHz 3.31 dém
1 1 2,40141658 GHz -9.91 dém Occ Bw 1156843157 MHz T 1 2,44041059 GHz -10.65 dBm Occ Bw 1166833167 MHz
T2 1 2,40257343 CHz -9.30 dam T2 1 2.44157742 GHz -10.32 dém
2l 28

99% Occupied Bandwidth on Channel 78

Spectrum

Ref Level 30.00 dBm

(=]

Offset 23.90 di & RBW

ko Att

20 di e SWT
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S ms e VBW

100 kHz

Mode Sweep

@17k view
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10 dBm:
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3.40 dBm)|
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0 dBm

-10 d

-50 dB

-60 de

CF 2.48 GHz

1001 pts

Span 2.0 MHz

Markar
Type | Ref | Tre |
ML 1

X-walue |

¥-value | Function |

Function Result

T1 1
T2 1

2.479984 GHz

247941059 GHz
2,48057742 GHz
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-10.24 dem

Occ Bw

1.166833167 MHz
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SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR0D2423-05A

<3Mbps>

99% Occupied Bandwidth on Channel 00

99% Occupied Bandwidth on Channel 39

Spectrum [“%’ Spectrum [“%:'
Ref Level 30.00 dBm  Offset 23.00 dB @ RBW 30 kHz Ref Level 30.00 dém  Offset 23.00 dB & RBW 30 kHz
lo_att 20 dé e SWT Sms @ VBW 100kHz Mode Sweep o att 20 dB e SWT Sms @ VBW 100 kHz Mode Sweep
@10k view @10k view
mi[1] 3.50 dBm)| Mi[1] 3.35 dBm
N 2.40198400 GHz, I 2.44098600 GHz
2od Oce Bw 1.154845155 MHZ| 20 Oce B 1.156843157 MHz,
10 dBm 10 dBm
A 3 ~ X n
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30 d £ - a0 d £ ‘
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-40 df -40 dB:
50 d -50 de
-60 -0 o
CF 2.402 GHz 1001 pts Span 2.0 MHz CF 2.441 GHz 1001 pts Span 2.0 MHz
Marker Marker
Type | Ref | Trc | Xx-value | Y-value | Function | Function Result Type | rRef | Trc | x-value | ¥-value | Function | Function Result
M1 1 2.401984 GHz 3,50 dBm ML 1 2,440985 GHz 3.35 dém
T1 1 2,40143057 GHz -10,38 dBm Occ Bw 1154845155 MHz T 1 2,44043057 GHz -10.68 dém Occ Bw 1156843157 MHz
T2 1 2,40258541 CHz -10.93 dém T2 1 2.44158741 CHz -10.84 dam
2l a8 )i
JL J [ EEEEERR ] J

99% Occupied Bandwidth on Channel 78

Spectrum | [=
Ref Level 30.00 dBm  Offset 23.90 dB = RBW 30 kHz
o AL 20 db & SWT 5 ms e VBW 100 kHz Mode Sweep
@10k view
M1[1] 3.42 dBm)|
_— 2.47998600 GHz
@ Oce Bw 1.156843157 MHz]
10 dBm
A n,
0 7 L
A~ NN
104 o —
20 df
/ i
-50 d
60 d
CF 2.48 GHz 1001 pts Span 2.0 MHz
Marker
Type | Ref | Tre | X-walue | Y-value | Function | Function Result |
M1 1 2.479986 GHz 3,42 dBm
T 1 2,47943057 GHz -10.67 dém Oce Bw 1.156843157 MHz
T2 1 248058741 GHz -10.69 dBm
T

Note: The occupied channel bandwidth is maintained within the band of operation for all of the modulations.
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Band Edges

<1Mbps>

Low Band Edge Plot on Channel 00 High Band Edge Plot on Channel 78

=

(=)

RefLevel 30.00 dBm  Offset 23.90 dB & RBW 100 kHz RefLevel 30.00 dBm  Offset 23.90 0B & RBW 100 kHz
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<2Mbps>

Low Band Edge Plot on Channel 00 High Band Edge Plot on Channel 78

Ref Level 30.00 dBm  Offset 23.90 A @ RBW 100 kHz RefLevel 30.00 dbm  Offset 23.50 db & RBW 100 kHz
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swanranas. FCC RADIO TEST REPORT Report No. : FR0D2423-05A

<3Mbps>
Low Band Edge Plot on Channel 00 High Band Edge Plot on Channel 78
Spectrum o Spectrum o
Ref Level 30.00 dbm _ Offset 23.00 0B & RBW 100 kHz Ref Level 30.00 dBm  Offset 2390 0B = RBW 100 kHz
b Att o0 dB W SWT S ms e VBW 300 kHz  Mode Sweep po Att 20 dB @ BWT S ms @ VBW 300 kHz  Mode Sweep
@ 1Pk view @ 1Pk view
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SPORTON LAB.

FCC RADIO TEST REPORT Report No. : FR0D2423-05A

Hopping Mode Band Edges

<1Mbps>

Hopping Mode Low Band Edge Plot Hopping Mode High Band Edge Plot
Spectrum [=) | [srecam ) (=)
Ref Level 30.00 dBm Offset 23.00 dB & RBW 100 kHz Ref Level 30.00 dém Offset 23.90 dB & RBW 100 kHz
= ALL 20 dB & SWT Sms & VBW 300 kHz Mode Sweep po AtL 20dB » SWT 5 ms e VBW 300 kHz Mode Sweep
@ 1Pk View |@ 1Pk View
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<2Mbps>

Hopping Mode Low Band Edge Plot

Hopping Mode High Band Edge Plot

Spectrum [“é’ Spectrum [“%:'
Ref Level 30.00 dBm  Offset 23.00 dB & RBW 100 kHz Ref Level 30.00 dBm  Offset 23.90 0B & RBW 100 kHz
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SPORTON LAB.

FCC RADIO TEST REPORT Report No. : FR0D2423-05A

<3Mbps>

Hopping Mode Low Band Edge Plot Hopping Mode High Band Edge Plot
Spectrum - Spectrum -
Ref Level 30.00 dBm Offset 23.90 dB & RBW 100 kHz Ref Level 30.00 dBm Offset 23.90 dB & RBW 100 kHz
b At 20 dB @ SWT S ms e VBW 300 kHz  Mode Sweep po_ALL 20 dB @ SWT S s @ VBW 300 kHz  Mode Sweep
@ 1Pk view @ 1Pk view
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SPORTON LAB.

FCC RADIO TEST REPORT Report No. : FR0D2423-05A

Spurious Emission

<1Mbps>

CSE Plot on Ch 00 between 30MHz ~ 3 GHz CSE Plot on Ch 00 between 2 GHz ~ 25 GHz

Spectrum = Spectrum =
Ref Level 30.00 dbm  Offset 23.90 db @ RBW 100 kHz Ref Level 30.00 dbm  Offset 23.90 dB @ RBW 100 kHz
o At 20de  SWT  30.1ms @ VBW 300 kHz _Mode Swasp o At 20d8  SWT  255ms @ VBW 300 kHz _Mode Swasp
[e 1Pk view [e 1Pk view
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CSE Plot on Ch 39 between 30MHz ~ 3 GHz CSE Plot on Ch 39 between 2 GHz ~ 25 GHz

Spectrum = Spectrum =
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Report No. : FR0D2423-05A

CSE Plot on Ch 78 between 30MHz ~ 3 GHz CSE Plot on Ch 78 between 2 GHz ~ 25 GHz
Spect = Spectrum =
Ref Level 30.00 dBm Offset 23.90 dB & RBW 100 kHz Ref Level 30.00 dbm  Offset 23.90 dB & RBW 100 kHz
b AL 20 dB SWT 30.1 ms @ VBW 300 kHz Mode Sweep j» ALL 20 dB SWT 255 ms & VBW 300 kHz Mode Sweaep
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<2Mbps>
CSE Plot on Ch 00 between 30MHz ~ 3 GHz CSE Plot on Ch 00 between 2 GHz ~ 25 GHz
Spectrum - Spectrum -
Ref Level 30.00 dBm  Offset 23,90 di & RBW 100 kHz Ref Level 30.00 dém Offset 23.90 d& & RBW 100 kHz
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CSE Plot on Ch 39 between 30MHz ~ 3 GHz CSE Plot on Ch 39 between 2 GHz ~ 25 GHz

Spectrum o Spectrum o
Ref Level 30.00 dBm  Offset 23,00 0B @ RBW 100 kHz Ref Level 30.00 dBm  Offset 23,90 d8 & RBW 100 kHz
Jo ALt 20 dB SWT 30.1 ms » VBW 300 kHz Mode Swesp po AtL 20d8  SWT 255 ms @ VBW 300 kHz Mode Sweep
@ 1Pk View |@ 1Pk View
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CSE Plot on Ch 78 between 30MHz ~ 3 GHz CSE Plot on Ch 78 between 2 GHz ~ 25 GHz

Spectrum o Spectrum o
Ref Level 30.00 dBm  Offset 23,90 dB & RBW 100 kHz Ref Level 30.00 dém  Offset 23.90 d8 & RBW 100 kHz
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<3Mbps>

CSE Plot on Ch 00 between 30MHz ~ 3 GHz CSE Plot on Ch 00 between 2 GHz ~ 25 GHz

Spectrum ué] Spectrum ué]
RefLevel 30.00 dém  Offset 23,90 dé & RBW 100 kHz Ref Level 30.00 dém  Offset 23,90 dB & RBW 100 kHz
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CSE Plot on Ch 39 between 30MHz ~ 3 GHz

CSE Plot on Ch 39 between 2 GHz ~ 25 GHz

Spectrum = Spectrum =
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CSE Plot on Ch 78 between 30MHz ~ 3 GHz CSE Plot on Ch 78 between 2 GHz ~ 25 GHz
Spectrum = Spectrum =
RefLevel 30.00 dbm  Offset 23.90 db @ RBW 100 kHz RefLevel 30.00 dBm  Offset 23,90 db @ RBW 100 kHz
po AL 20d8 SWT 30.1 ms & VBW 300 kHz Mode Sweap b ALL 20d8  SWT 255 ms w VBW 300 kHz Mode Swesp
|@ 1Pk View |@ 1Pk View
mMi[1] -45.61 dBm)| mMi[1] 1.40 dBm)|
791.9440 MHz 2.480230 GHz
20 d 20 d m2[1] -35.48 dBm)|
19.833250 GHz|
10 di 10 di
L
D1 4,400 dBm:
0dem 0 dem|
-10 di -10 df
D2 -15.600 dém 2 -15.600 dBm
-20 d -20 d
-30 d -30 d -
2
-40 d o -40 d
-60 dBm -60 dBm
Start 30.0 MHz 30001 pts Stop 1.0 GHz Start 1.0 GHz 30001 pts Stop 26.5 GHz
— —
1L [ | L QR we

TEL: 886-3-327-0868 Page Number 1 A2 - 20 of 20
FAX: 886-3-327-0855



seamran . FCC RADIO TEST REPORT Report No. : FROD2423-05A

Appendix B. Radiated Spurious Emission

Temperature : 18.6~22.4°C
Test Engineer : John Chuang, David Dai and Howard Huang
Relative Humidity : (66.8~69.2%
TEL: 886-3-327-0868 Page Number : B1 of B17

FAX: 886-3-327-0855
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Report No. : FR0OD2423-05A

<EUT with Bluetooth Antenna (RD2458-5)>

2.4GHz 2400~2483.5MHz
BT (Band Edge @ 3m)
BT Note | Frequency Level |Margin| Limit Read | Antenna| Path |Preamp 6 Ant | Table Peak| Pol.
Line Level Factor Loss | Factor | Pos | Pos |Avg.
(MHz) |(dBpV/im)| (dB) |(dBuV/m)|((dBuV)| (dB/m) | (dB) | (dB) |(cm) |(deg) (P/A)/(H/V)
2322.39 42 -32 74 42.27 27.3 8.47 36.04 | 151 188 P H
2322.39 17.21 -36.79 54 - - - - - - A | H
* 2402 101.92 - - 101.95 | 27.41 8.62 36.06 | 151 188 P H
* 2402 77.13 - - - - - - - - A | H
H
BT
H
CHo00
2321.97 4525 | -28.75 74 45.52 27.3 8.47 36.04 | 210 | 357 P |V
2402MHz
2321.97 20.46 |-33.54 54 - - - - - - AV
* 2402 108.47 - - 108.5 27.41 8.62 36.06 | 210 | 357 P |V
* 2402 83.68 - - - - - - - - AV
\
\
2321.2 43.7 -30.3 74 43.97 27.3 8.47 36.04 | 350 | 253 P H
2321.2 18.91 -35.09 54 - - - - - - A | H
* 2441 101.74 - - 101.54 | 27.57 8.7 36.07 | 350 | 253 P H
* 2441 76.95 - - - - - - - - A | H
2487.61 40.33 | -33.67 74 39.87 27.75 8.8 36.09 | 350 | 253 P H
BT
2487.61 15.54 | -38.46 54 - - - - - - A | H
CH 39
2321.2 46.99 | -27.01 74 47.26 27.3 8.47 36.04 | 100 | 187 P |V
2441MHz
2321.2 22.2 -31.8 54 - - - - - - AV
* 2441 107.3 - - 107.1 27.57 8.7 36.07 | 100 | 187 P |V
* 2441 82.51 - - - - - - - - AV
2497.9 41.11 -32.89 74 40.59 27.79 8.82 36.09 | 100 | 187 P |V
2497.9 16.32 -37.68 54 - - - - - - AV
TEL: 886-3-327-0868 Page Number : B2 of B17
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FCC RADIO TEST REPORT

Report No. : FR0OD2423-05A

* 2480 100.96 - - 100.54 27.72 8.78 36.08 108 110 P H
* 2480 76.17 - - - - - - - - A H
2483.84 46.91 -27.09 74 46.47 27.74 8.79 36.09 108 110 P H
2483.84 2212 -31.88 54 - - - - - - A H
H
BT
H
CH78
* 2480 107.04 - - 106.62 27.72 8.78 36.08 107 356 P \Y,
2480MHz
* 2480 82.25 - - - - - - - - A \Y,
2483.56 54.24 -19.76 74 53.81 27.73 8.79 36.09 107 356 P V
2483.56 29.45 -24.55 54 - - - - - - A \Y,
\Y,
\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 B17
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Report No. : FR0OD2423-05A

2.4GHz 2400~2483.5MHz

BT (Harmonic @ 3m)

BT Note | Frequency Level |Margin Limit Read | Antenna| Path |Preamp 6 Ant | Table Peak| Pol.
Line Level Factor Loss | Factor | Pos | Pos |Avg.

(MHz) |(dBpV/m)| (dB) |(dBuV/m)| (dBuV)| (dB/m) | (dB) | (dB) |(cm) |(deg) |(P/A)/(H/V)

4804 48.22 |-25.78 74 40.21 32.32 12.89 37.2 - - P | H

4804 2343 | -30.57 54 - - - - - - A | H

H

H

H

H

H

H

H

H

H

BT
H
CHO00
4804 56.82 | -17.18 74 48.81 32.32 12.89 37.2 - - P |V
2402MHz

4804 32.03 |-21.97 54 - - - - - - AV

\Y%

\Y%

\%

\Y%

\%

\Y%

\%

\%

\Y%

\%
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Report No. : FR0OD2423-05A

BT Note | Frequency Level |Margin Limit Read | Antenna| Path |Preamp 6 Ant | Table Peak| Pol.
Line Level Factor Loss | Factor | Pos | Pos |Avg.
(MHz) |(dBpV/im)| (dB) |(dBuV/m)| (dBuV)| (dB/m) | (dB) | (dB) |(cm) (deg) |(P/A)/(H/V)
4882 4586 |-28.14 74 37.36 32.66 13.11 | 37.27 - - P | H
4882 21.07 |-32.93 54 - - - - - - A | H
7323 48.04 |-25.96 74 33.52 36.81 15.89 | 38.18 - - P | H
7323 2325 |-30.75 54 - - - - - - A | H
H
H
H
H
H
H
H
BT
H
CH 39
4882 52.18 | -21.82 74 43.68 32.66 13.11 | 37.27 - - P |V
2441MHz
4882 27.39 |-26.61 54 - - - - - - AV
7323 50.17 | -23.83 74 35.65 36.81 15.89 | 38.18 - - P |V
7323 2538 |-28.62 54 - - - - - - AV
\%
\Y%
\%
\Y%
\%
\%
\Y%
\%
TEL: 886-3-327-0868 Page Number : B5 of B17

FAX: 886-3-327-0855




seamran . FCC RADIO TEST REPORT Report No. : FROD2423-05A
BT Note | Frequency Level |Margin Limit Read | Antenna| Path |Preamp 6 Ant | Table Peak| Pol.
Line Level Factor Loss | Factor | Pos | Pos |Avg.
( MHz) (dBuV/im)| (dB) [(dBpV/im)|(dBupV)| (dB/m) | (dB) | (dB) |(cm) (deg) (P/A)|(H/V)
4960 44.08 -29.92 74 35.13 32.94 13.34 | 37.33 - - P H
4960 19.29 -34.71 54 - - - - - - A H
7440 47.96 -26.04 74 33.78 36.42 16.01 | 38.25 - - P H
7440 23.17 -30.83 54 - - - - - - A H
H
H
H
H
H
H
H
BT
H
CH78
4960 48.1 -25.9 74 39.15 32.94 13.34 | 37.33 - - P |V
2480MHz
4960 23.31 -30.69 54 - - - - - - AV
7440 48.13 -25.87 74 33.95 36.42 16.01 | 38.25 - - P |V
7440 23.34 -30.66 54 - - - - - - A |V
\Y
\Y
\Y
\Y
\Y
\Y
\Y
\Y
1. No other spurious found.
2. All results are PASS against Peak and Average limit line.
Remark
3. The emission position marked as "-" means no suspected emission found with sufficient margin against limit line or noise|
floor only.
TEL: 886-3-327-0868 Page Number : B6 of B17
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Emission after 18GHz

2.4GHz BT (SHF)

BT Note | Frequency Level |Margin| Limit Read | Antenna| Path |Preamp 6 Ant | Table Peak| Pol.
Line Level Factor Loss | Factor | Pos | Pos |Avg.

(MHz) (dBpVim)| (dB) [(dBpV/im)| (dBuV) | (dB/m) | (dB) | (dB) |(cm) |(deg) |(P/A) (H/V)

24874 41.89 -32.11 74 35.68 39.65 19.74 | 53.18 - - P H

H

H

H

H

H

H

H

H

H

H

2.4GHz
H
BT
24916 42.65 -31.35 74 36.37 39.67 19.76 | 53.15 - - P \Y,
SHF

\Y,

\Y,

\Y,

\Y,

\Y,

\Y,

\Y,

\Y,

\Y,

\Y,

\Y,

1. No other spurious found.
2. All results are PASS against limit line.
Remark
The emission position marked as "-" means no suspected emission found with sufficient margin against limit line or noise
floor only.
TEL: 886-3-327-0868 Page Number : B7 of B17
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Emission below 1GHz

2.4GHz BT (LF)

BT Note | Frequency Level |Margin| Limit Read | Antenna| Path |Preamp 6 Ant | Table Peak| Pol.
Line Level Factor Loss | Factor | Pos | Pos |Avg.

(MHz) (dBuV/im)| (dB) [(dBpV/im)| (dBupV) | (dB/m) | (dB) | (dB) |(cm) (deg) (P/A)|(H/V)
30.97 23.72 -16.28 40 34 2417 1.31 35.76 - - P H
62.01 22.97 -17.03 40 45.29 11.85 1.54 35.71 - - P H
307.42 30.93 -15.07 46 43.6 19.34 3.25 35.26 - - P H
603.27 28.9 171 46 33.15 25.63 4.56 34.44 - - P H
792.42 35.96 -10.04 46 36.49 28.05 5.18 33.76 - - P H
955.38 34.92 -11.08 46 31.28 31.03 5.72 33.11 - - P H
H
H
H
H
H

2.4GHz
H

BT
F 35.82 30.97 -9.03 40 43.66 21.83 1.24 35.76 - - P |V
66.86 24.25 -15.75 40 46.24 12.15 1.58 35.72 - - P |V
303.54 2712 -18.88 46 39.81 19.34 3.24 35.27 - - P |V
592.6 30.29 -15.71 46 34.52 25.72 4.52 34.47 - - P |V
792.42 36.47 -9.53 46 37 28.05 5.18 33.76 - - P |V
953.44 35.05 -10.95 46 31.55 30.91 5.71 33.12 - - P |V
\Y
\Y
\Y
\Y
\Y
V

1. No other spurious found.
2. All results are PASS against limit line.
Remark

The emission position marked as

against limit or emission is noise floor only.

means no suspected emission found and emission level has at least 6dB margin

TEL: 886-3-327-0868
FAX: 886-3-327-0855
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<EUT with Bluetooth Antenna (B53026-90)>

2.4GHz 2400~2483.5MHz
BT (Band Edge @ 3m)
BT Note | Frequency Level |Margin| Limit Read | Antenna| Path |Preamp 6 Ant | Table Peak| Pol.
Line Level Factor Loss | Factor | Pos | Pos |Avg.
(MHz) |(dBpV/im)| (dB) |(dBuV/m)|((dBuV)| (dB/m) | (dB) | (dB) |(cm) |(deg) (P/A)/(H/V)
2390 42.49 |-31.51 74 42.57 27.38 8.6 36.06 | 110 | 255 P H
2390 17.73 | -36.27 54 - - - - - - A | H
* 2402 105.56 - - 105.59 | 27.41 8.62 36.06 | 110 | 255 P H
* 2402 80.8 - - - - - - - - A | H
H
BT
H
CHo00
2388.855 40.31 -33.69 74 40.39 27.38 8.6 36.06 | 400 | 187 P |V
2402MHz
2388.855 15.55 |-38.45 54 - - - - - - AV
* 2402 102.63 - - 102.66 | 27.41 8.62 36.06 | 400 | 187 P |V
* 2402 77.87 - - - - - - - - AV
\
\
2375.94 41.32 -32.68 74 41.45 27.35 8.57 36.05 | 118 | 237 P H
2375.94 16.56 |-37.44 54 - - - - - - A | H
* 2441 104.95 - - 104.76 | 27.56 8.7 36.07 | 118 | 237 P H
* 2441 80.19 - - - - - - - - A | H
2491.25 40.96 | -33.04 74 40.49 27.76 8.8 36.09 | 118 | 237 P H
BT
2491.25 16.2 -37.8 54 - - - - - - A | H
CH 39
2345.7 40.69 | -33.31 74 40.92 27.3 8.51 36.04 | 390 | 184 P |V
2441MHz
2345.7 1593 |-38.07 54 - - - - - - AV
* 2441 102.65 - - 102.46 | 27.56 8.7 36.07 | 390 | 184 P |V
* 2441 77.89 - - - - - - - - AV
2485.51 40.64 |-33.36 74 40.2 27.74 8.79 36.09 | 390 | 184 P |V
2485.51 1588 |-38.12 54 - - - - - - AV
TEL: 886-3-327-0868 Page Number : B9 of B17
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* 2480 105.19 - - 104.77 27.72 8.78 36.08 115 242 P H

* 2480 80.43 - - - - - - - - A H

2483.68 53.34 -20.66 74 52.91 27.73 8.79 36.09 115 242 P H

2483.68 28.58 -25.42 54 - - - - - - A H

H

BT
H
CH 78
* 2480 102.85 - - 102.43 27.72 8.78 36.08 | 383 194 P \Y,
2480MHz

* 2480 78.09 - - - - - - - - A \Y,

2483.56 49.94 -24.06 74 49.51 27.73 8.79 36.09 | 383 194 P \Y,

2483.56 25.18 -28.82 54 - - - - - - A \Y,

\Y,

\Y,

1. No other spurious found.
2. Allresults are PASS against Peak and Average limit line.
Remark
The emission position marked as "-" means no suspected emission found with sufficient margin against limit line or noise
floor only.
TEL: 886-3-327-0868 Page Number : B10 of B17
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2.4GHz 2400~2483.5MHz

BT (Harmonic @ 3m)

BT Note | Frequency Level |Margin Limit Read | Antenna| Path |Preamp 6 Ant | Table Peak| Pol.
Line Level Factor Loss | Factor | Pos | Pos |Avg.

(MHz) |(dBpV/m)| (dB) |(dBuV/m)| (dBuV)| (dB/m) | (dB) | (dB) |(cm) |(deg) |(P/A)/(H/V)

4804 49.89 | -24.11 74 41.88 32.32 12.89 37.2 400 0 P | H

4804 2513 | -28.87 54 - - - - - - A | H

H

H

H

H

H

H

H

H

H

BT
H
CHO00
4804 4435 |-29.65 74 36.34 32.32 12.89 37.2 100 0 P |V
2402MHz

4804 19.59 | -34.41 54 - - - - - - AV

\Y%

\Y%

\%

\Y%

\%

\Y%

\%

\%

\Y%

\%
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Report No. : FR0OD2423-05A

BT Note | Frequency Level |Margin Limit Read | Antenna| Path |Preamp 6 Ant | Table Peak| Pol.
Line Level Factor Loss | Factor | Pos | Pos |Avg.
(MHz) |(dBpV/im)| (dB) |(dBuV/m)| (dBuV)| (dB/m) | (dB) | (dB) |(cm) (deg) |(P/A)/(H/V)
4882 48.54 | -25.46 74 40.04 32.66 13.11 | 37.27 - - P | H
4882 23.78 |-30.22 54 - - - - - - A | H
7323 48.89 | -25.11 74 34.37 36.81 15.89 | 38.18 - - P | H
7323 2413 | -29.87 54 - - - - - - A | H
H
H
H
H
H
H
H
BT
H
CH 39
4882 4579 |-28.21 74 37.29 32.66 13.11 | 37.27 - - P |V
2441MHz
4882 21.03 | -32.97 54 - - - - - - AV
7323 48.64 |-25.36 74 34.12 36.81 15.89 | 38.18 - - P |V
7323 23.88 |-30.12 54 - - - - - - AV
\%
\Y%
\%
\Y%
\%
\%
\Y%
\%
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Report No. : FR0OD2423-05A

BT Note | Frequency Level |Margin Limit Read | Antenna| Path |Preamp 6 Ant | Table Peak| Pol.
Line Level Factor Loss | Factor | Pos | Pos |Avg.
(MHz) (dBpuV/m)| (dB) [(dBuV/im)|(dBuV)| (dB/m) | (dB) | (dB) |(cm)|(deg) |(P/A)|(H/V)
4960 47.95 -26.05 74 39 32.94 13.34 | 37.33 - - P H
4960 23.19 -30.81 54 - - - - - - A H
7440 47.67 -26.33 74 33.49 36.42 16.01 38.25 - - P H
7440 22.91 -31.09 54 - - - - - - A H
H
H
H
H
H
H
H
BT
H
CH78
4960 44.99 -29.01 74 36.04 32.94 13.34 | 37.33 - - P \Y,
2480MHz
4960 20.23 -33.77 54 - - - - - - A \Y,
7440 47.52 -26.48 74 33.34 36.42 16.01 38.25 - - P \Y,
7440 22.76 -31.24 54 - - - - - - A \Y,
\Y,
\Y,
\Y,
\Y,
\Y,
\Y,
\Y,
\Y,
1. No other spurious found.
2. All results are PASS against Peak and Average limit line.
Remark
3. The emission position marked as "-" means no suspected emission found with sufficient margin against limit line or noise

floor only.

TEL: 886-3-327-0868
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Emission after 18GHz

2.4GHz BT (SHF)

BT Note | Frequency Level |Margin| Limit Read | Antenna| Path |Preamp 6 Ant | Table Peak| Pol.
Line Level Factor Loss | Factor | Pos | Pos |Avg.
(MHz) (dBpVim)| (dB) [(dBpV/im)| (dBuV) | (dB/m) | (dB) | (dB) |(cm) |(deg) |(P/A) (H/V)
24797 42.44 -31.56 74 36.34 39.62 19.7 53.22 - - P H
H
H
H
H
H
H
H
H
H
H
2.4GHz
H
BT
24930 41.98 -32.02 74 35.68 39.67 19.77 | 53.14 - - P \Y,
SHF
\Y,
\Y,
\Y,
\Y,
\Y,
\Y,
\Y,
\Y,
\Y,
\Y,
\Y,
1. No other spurious found.
2. All results are PASS against limit line.
Remark
The emission position marked as "-" means no suspected emission found with sufficient margin against limit line or noise]
floor only.
TEL: 886-3-327-0868 Page Number : B14 of B17
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Emission below 1GHz

2.4GHz BT (LF)

BT Note | Frequency Level |Margin| Limit Read | Antenna| Path |Preamp 6 Ant | Table Peak| Pol.
Line Level Factor Loss | Factor | Pos | Pos |Avg.

(MHz) (dBuV/im)| (dB) [(dBpV/im)| (dBupV) | (dB/m) | (dB) | (dB) |(cm) (deg) (P/A)|(H/V)
62.01 20.71 -19.29 40 43.03 11.85 1.54 35.71 - - P H
298.69 24.23 -21.77 46 36.98 19.32 3.21 35.28 - - P H
341.37 24.67 -21.33 46 36.15 20.26 3.42 35.16 - - P H
452.92 30.48 -15.52 46 38.25 23.2 3.93 349 - - P H
767.2 32.72 -13.28 46 33.46 28.01 5.09 33.84 - - P H
949.56 35.08 -10.92 46 31.79 30.72 5.7 33.13 - - P H
H
H
H
H
H

2.4GHz
H

BT
F 35.82 30.26 -9.74 40 42.95 21.83 1.24 35.76 - - P |V
42.61 31.28 -8.72 40 47.63 18.09 1.31 35.75 - - P |V
259.89 23.1 -22.9 46 35.35 20.13 3 35.38 - - P |V
453.89 30.48 -15.52 46 38.21 23.23 3.94 349 - - P |V
750.71 32.39 -13.61 46 33.26 27.98 5.04 33.89 - - P |V
953.44 34.73 -11.27 46 31.23 30.91 5.71 33.12 - - P |V
\Y
\Y
\Y
\Y
\Y
V

1. No other spurious found.
2. All results are PASS against limit line.
Remark

The emission position marked as

against limit or emission is noise floor only.

means no suspected emission found and emission level has at least 6dB margin

TEL: 886-3-327-0868
FAX: 886-3-327-0855
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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 Margin line.

P/A Peak or Average

H/V Horizontal or Vertical

TEL: 886-3-327-0868 Page Number : B16 of B17
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A calculation example for radiated spurious emission is shown as below:

FAX: 886-3-327-0855

BT Note | Frequency Level |Margin| Limit Read |Antenna| Path |Preamp 6 Ant | Table Peak| Pol.
Line Level Factor Loss | Factor | Pos | Pos |Avg.
( MHz) (dBuV/im)| (dB) [(dBuV/im) | (dBuV)| (dB/m) | (dB) | (dB) |(cm) (deg) (P/A)|(H/V)
=L 2390 55.45 |-18.55 74 54.51 32.22 4.58 35.86 | 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. Margin (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 (dBpV/m)
2. Margin (dB)
= Level(dBpV/m) — Limit Line(dBuV/m)
= 55.45(dBpV/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 (dBpV/m)
2. Margin (dB)
= Level(dBpV/m) — Limit Line(dBuV/m)
= 43.54(dBpV/m) — 54(dBuV/m)
=-10.46(dB)
Both peak and average measured complies with the limit line, so test result is “PASS”.
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Report No. : FR0OD2423-05A

Appendix C. Radiated Spurious Emission Plots

Test Engineer :

Jack Tasi, Gary Guo and Steven Wu

Temperature : 20~25°C

Relative Humidity : 50~65%

<EUT with Bluetooth enna (RD2458-5)>

2.4GHz 2

400~2483.5MHz

BT (Band Edge @ 3m)

BT 2.4GHz 2400~2483.5MHz Band Edge @ 3m
BT CH00 2402MHz
Horizontal Fundamental
S o e
ond
=
by f
|
4\{
by
] H 3
Y U S (U N WYL Cd B v e O R T SR PN AT T PR S
x
o me I
,,,,,,,, erii
Site 2 03CH20-HY Site 03CH20-HY

+ RBW:1000.000KHz VBW:3000.000KHz SWT:Auto

Peak

RBW:1000.000KHz VBW:3000.000KHz SWT:Auto

TEL: 886-3-327-0868
FAX: 886-3-327-0855
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SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR0OD2423-05A

BT

2.4GHz 2400~2483.5MHz Band Edge @ 3m

BT CH00 2402MHz

Vertical

Fundamental

Peak

Date: 2023.07-21 ) @u

Date: 2023.07-21

310 2320,

Site
Condition

2340,

+03CH20-HY

e 0 N N O P 1 Y o o

PERK 74

2360, 2380, 2400, 215 000
Froquency (MHz)

ite
+PEAK_BE_74 3m 9120b_02360_221104 VERTICAL Condition

+ RBW:1000.000KHz VBW:3000.000KHz SWT:Auto

1300 1500,

03CH20-HY

PEAK_74 3m 9120D_02360_221104 VERTICAL
RBW:1000.000KHz VBW:3000.000KHz SWT:Auto

700, fe00. 2100 2300 2600, 2700, 3000
Frequency (MiHz)

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

2.4GHz 2400~2483.5MHz Band Edge @ 3m

BT CH39 2441MHz

Horizontal

Fundamental

Peak

1 @BuVim)

Date: 2023.07-21

Condition

3102320,

2340, 2360,

2380, 2400, 2420, 2440, 24
Froquency (MHz)

+03CH20-HY

+PEAK_BE_74 3m 91200_02360_221104 HORIZONTAL

+ RBW:1000.000KHz VBW:3000.000KHz SWT:Auto

) (@Buvim)

Date: 2023.07-21

0 e i ool

NSOV PR R

PERK 74

000 300, 1500, 1700, 1s00. 2100, 2300,
Frequency (MiHz)

03CH20-HY

Condition PEAK_74 3m 9120D_02360_221104 HORIZONTAL

RBW:1000.000KHz VBW:3000.000KHz SWT:Auto

2700, 3000

Peak

A @BuVim)

Date: 2023.07-21

+RB)

PEAK B 74
e M"‘%
70, 750, 760 P P 70, 700
Fraquency (WHe)
£03CH20-HY
+ PEAK_BE_74 3m 9120D_02360_221104 HORIZONTAL

:1000.000KHz VBW:3000.000KHz SWT:Auto

Left blank
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FAX: 886-3-327-0855
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BT

2.4GHz 2400~2483.5MHz Band Edge @ 3m

BT CH39 2441MHz

Vertical

Fundamental

Peak

1 @BuVim)

Date: 2023.07-21

Condition

3102320, 2340,

+03CH20-HY

2

360, 2400, 2420, 2440, 24

2380,
Froquency (MHz)

+PEAK_BE_74 3m 9120b_02360_221104 VERTICAL

+ RBW:1000.000KHz VBW:3000.000KHz SWT:Auto

Date: 2023.07-21

Site
Condition

§ R ST S AT S

PEAK 74
Lt riens
700 0

300, 1500, 1700, 1s00. 2100, 2300,
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03CH20-HY

PEAK_74 3m 9120D_02360_221104 VERTICAL
RBW:1000.000KHz VBW:3000.000KHz SWT:Auto
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Date: 2023.07-21

I
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PERK_BE 74|

s
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2460 2470, 2480, 2490, 250
Frequency (MHz)

:PEAK_BE_74 3m 91200_02360_221104 VERTICAL
+ RBW:1000.000KHz VBW:3000.000KHz SWT:Auto

Left blank

TEL: 886-3-327-0868
FAX: 886-3-327-0855
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BT 2.4GHz 2400~2483.5MHz Band Edge @ 3m

BT CH78 2480MHz

Horizontal Fundamental

) aBuvim) Date: 2073.0721 J B vate 20730721
1209 1200
1209 1200
100 10
1000 ~ 1000 1
500 \ s0q)
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Trouency (i) Froguency (i)
Site :03CH20-HY Site. 03CH20-HY
Condition : PEAK_BE_74 3m 9120D_02360_221104 HORIZONTAL Condition PEAK_74 3m 9120D_02360_221104 HORIZONTAL

+ RBW:1000.000KHz VBW:3000.000KHz SWT:Auto RBW:1000.000KHz VBW:3000.000KHz SWT:Auto

Peak

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

Page Number : C5 of C28



seamran . FCC RADIO TEST REPORT Report No. : FROD2423-05A

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

BT CH78 2480MHz

Vertical Fundamental

Date: 2023.07-21 ) @u

Date: 2023.07-21
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Peak
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2.4GHz 2400~2483.5MHz
BT (Harmonic @ 3m)

BT 2.4GHz 2400~2483.5MHz Harmonic @ 3m

BT CHO00 2402MHz

Horizontal Vertical
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BT

2.4GHz 2400~2483.5MHz Harmonic @ 3m

BT CH00 2402MHz

Horizontal

Vertical

1 (@BuVim) Date: 2023.07-21
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Site : 03CH20-HY Site. 03CH20-HY
Condition : AV6_54 3m 91200_02360_221104 HORIZONTAL Condition AV6_54 3m 91200_02360_221104 VERTICAL
14.47G
~14.5G
Avg.
b
p
600 AVG 54 600 VG54
o
400 “40.0f
d

7700 17730, 17750, 17770, 1790, 17810, 17830, 17850, 17870, 17890, 17910, 17930, 17950, 17970, 18000
Frequency (MHz)

£ 03CH20-HY
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BT 2.4GHz 2400~2483.5MHz Harmonic @ 3m

BT CH39 2441MHz

Horizontal Vertical

1 @BuVim) Date: 2023.07-21 ) (@Buvim) Date: 2023.07-21
1300) 1300

1200) 1200
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Peak
Avg.
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BT

2.4GHz 2400~2483.5MHz Harmonic @ 3m

BT CH39 2441MHz

Horizontal

Vertical

1 (@BuVim) Date: 2023.07-21

AVG[54
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) (@Buvim) Date: 2023.07-21
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Condition
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+ RBW:1000.000KHz VBW:1.000KHzZ SWT:Auto
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BT 2.4GHz 2400~2483.5MHz Harmonic @ 3m

BT CH78 2480MHz

Horizontal Vertical

1 @BuVim)
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+ RBW:1000.000KHz VBW:3000.000KHz SWT:Auto RBW:1000.000KHz VBW:3000.000KHz SWT:Auto

Peak

Avg.
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BT

2.4GHz 2400~2483.5MHz Harmonic @ 3m

BT CH78 2480MHz

Horizontal

Vertical

1 (@BuVim) Date: 2023.07-21

AVG[54
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) (@Buvim) Date: 2023.07-21
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Condition : AV6_54 3m 9120D_02360_221104 HORIZONTAL
+ RBW:1000.000KHz VBW:1000KHzZ SWT:Auto

Site : 03CH20-HY 03CH20-HY
Condition : AV6_54 3m 9120D_02360_221104 HORTZONTAL Condition AV6_54 3m 9120D_02360_221104 VERTICAL
R0 0K VM 1600k ST Ao ROW10000000 2 VWA 0K ST At
14.47G
~14.5G
Avg.
b
p
600 AVG 54 600 VG54
o
o
d

7700 17730, 17750, 17770, 1790, 17810, 17830, 17850, 17870, 17890, 17910, 17930, 17950, 17970, 18000
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Condition
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£ 03CH20-HY

* AV6_54 3m 9120D_02360_221104 VERTICAL
+ RBW:1000.000KHz VBW:1.000KHzZ SWT:Auto
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Emission above 18GHz

2.4GHz BT (SHF @ 1m)

BT 2.4GHz 2400~2483.5MHz

BT SHF

Horizontal Vertical
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Emission below 1GHz

2.4GHz BT (LF)
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BT LF

Horizontal Vertical
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SPORTON LAB.

<EUT with Bluetooth enna (B53026-90)>

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

BT 2.4GHz 2400~2483.5MHz Band Edge @ 3m
BT CHO00 2402MHz
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Peak
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BT 2.4GHz 2400~2483.5MHz Band Edge @ 3m
BT CH00 2402MHz

Vertical Fundamental
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BT 2.4GHz 2400~2483.5MHz Band Edge @ 3m
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H A v o bl
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BT 2.4GHz 2400~2483.5MHz Band Edge @ 3m
. 7 marehacnieine]
150 e o 25 oA b s o bbbl s
Site :03CH20-HY Site. 03CH20-HY
Condition : PEAK_BE_74 3m 9120D_02360_221104 VERTICAL Condition PEAK_74 3m 9120D_02360_221104 VERTICAL
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BT 2.4GHz 2400~2483.5MHz Band Edge @ 3m

BT CH78 2480MHz

Horizontal Fundamental
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BT

2.4GHz 2400~2483.5MHz Band Edge @ 3m

BT CH78 2480MHz

Vertical

Fundamental

Peak
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.. FROD2423-05A

2.4GHz 2400~2483.5MHz

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

BT CHO00 2402MHz
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Condition +PEAK_74 3m 9120D_02360_221104 HORIZONTAL Condition

+ RBW:1000.000KHz VBW:3000.000KHz SWT:Auto
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2.4GHz 2400~2483.5MHz Harmonic @ 3m
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BT

2.4GHz 2400~2483.5MHz Harmonic @ 3m

BT CH39 2441MHz
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BT 2.4GHz 2400~2483.5MHz Harmonic @ 3m

BT CH78 2480MHz
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Emission above 18GHz

2.4GHz BT (SHF @ 1m)
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Emission below 1GHz

2.4GHz BT (LF)
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Appendix D. Duty Cycle Plots

<EUT with Bluetooth Antenna (RD2458-5)>

DHS5 on time (One Pulse) Plot on Channel 39 on time (Count Pulses) Plot on Channel 39

KEYSIGHT [net. RF i "NO P o ME[ ] 2 . | [Select Marker = S[1]2 2 | [Seloct Marker
. Marker 3 " Marker 1

Ref Level 116.09 dBjiV
IMarker Mode Marker Mode
Normal Normal

Detta (4) Detta ()

" i, P
u‘ e e e P ey e i e e B

Funclonwdin  FunctonVate |1 yiaar Seiings
e

#Video BW 1.0 MHz Span 0 Hi
Sweep 100 ms (1001 pts|

Ol IR

Note:

1. Worst case Duty cycle = on time/100 milliseconds =2 * 2.88 / 100 = 5.76 %
2. Worst case Duty cycle correction factor = 20*log(Duty cycle) = -24.79 dB
3. DH5 has the highest duty cycle worst case and is reported.

Duty Cycle Correction Factor Consideration for AFH mode:
Bluetooth normal hopping rate is 1600Hz and reduced to 800Hz in AFH mode; due to the reduced number of
hopping frequencies, with the same packet configuration the dwell time in each channel frequency within
100msec period is longer in AFH mode than normal mode.
In AFH mode, the minimum hopping frequencies are 20, to get the longest dwell time DH5 packet is observed;
the on time period to have DHS5 packet completing one hopping sequence is
2.88 ms x 20 channels = 57.6 ms
There cannot be 2 complete hopping sequences within 100ms period, considering the random hopping
behavior, maximum 2 hops can be possibly observed within the period. [100 ms / 57.6 ms ] = 2 hops
Thus, the maximum possible ON time:
2.88msx2=5.76ms
Worst case Duty Cycle Correction factor, which is derived from the maximum possible ON time,
20 x log(5.76 ms/100 ms) = -24.79 dB

TEL : 886-3-327-3456 Page Number : D1 of D2
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<EUT with Bluetooth Antenna (B53026-90)>

DHS5 on time (One Pulse) Plot on Channel 39

[Spectum Analyzer 1 .
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on time (Count Pulses) Plot on Channel 39

Specinm anaiyzer 1, |

| | Swept A

KEYSIGHT fngt i™

3 | B

Ref Level 116.09 dBjiV

:

N eft
PPk Search -

wir
kg .f [T e T P PR L

WMiT—CF
MKr—Ref Lvi
Peak

Gor 3
Span 0 Hi |Sea
Sweep 100 ms (1001 on
off
[ '&j‘ OV

A

#Video BW 1.0 MHz

4.  Worst case Duty cycle = on time/100 milliseconds =2 * 2.89 / 100 =5.76 %
5.  Worst case Duty cycle correction factor = 20*log(Duty cycle) = -24.79 dB
6. DH5 has the highest duty cycle worst case and is reported.

Duty Cycle Correction Factor Consideration for AFH mode:

Bluetooth normal hopping rate is 1600Hz and reduced to 800Hz in AFH mode; due to the reduced number of

hopping frequencies, with the same packet configuration the dwell time in each channel frequency within

100msec period is longer in AFH mode than normal mode.

In AFH mode, the minimum hopping frequencies are 20, to get the longest dwell time DH5 packet is observed;

the on time period to have DHS5 packet completing one hopping sequence is
2.88 ms x 20 channels = 57.6 ms

There cannot be 2 complete hopping sequences within 100ms period, considering the random hopping

behavior, maximum 2 hops can be possibly observed within the period. [100 ms / 57.6 ms ] = 2 hops

Thus, the maximum possible ON time:

2.88msx2=5.76ms
Worst case Duty Cycle Correction factor, which is derived from the maximum possible ON time,
20 x log(5.76 ms/100 ms) = -24.79 dB
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