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History of this test report
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FR451606A 01 Initial issue of report Sep. 27, 2024
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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 Pass -
15.247(b)(1)
35 15.247(b)() Peak Output Power Pass
3.6 15.247(d) Conducted Band Edges Pass -
3.7 15.247(d) Conducted Spurious Emission Pass -
. . . 6.94 dB
38 15.247(d) |Rediated Band Edgfnsi;ri‘gnRad'atEd Spurious| s under the limit at
41.64 MHz
13.04 dB
3.9 15.207 AC Conducted Emission Pass under the limit at|
0.17 MHz
3.10 15.203 Antenna Requirement Pass -

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: William Chen

Report Producer: Lucy Wu
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1 General Description
1.1 Product Feature of Equipment Under Test

Product Feature

General Specs
GSM/WCDMA/LTE/5G NR, Bluetooth, BLE, BLE channel sounding, Wi-Fi 802.11ax, NFC, WPC Rx
and GNSS.

Antenna Type
Bluetooth:

<Ant.3>: IFA Antenna
<Ant.4>: IFA Antenna

EUT Information List

S/IN Performed Test Item
44291JEBF05085 RF Conducted Measurement
46181JEBF10909 Radiated Spurious Emission
44291JEBF05116 Conducted Emission

Antenna information

Ant.3: 0.8
Ant.4: -4.4

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

2400 MHz ~ 2483.5 MHz Peak Gain (dBi)

summary.

1.2 Modification of EUT

No modifications made to the EUT during the testing.
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1.3 Testing Location

Test Site Sporton International Inc. EMC & Wireless Communications Laboratory

No.52, Huaya 1st Rd., Guishan Dist.,
Taoyuan City 333, Taiwan (R.O.C.)
TEL: +886-3-327-3456

FAX: +886-3-328-4978

Sporton Site No.

COO05-HY (TAF Code: 1190)

The Conducted Emission test item subcontracted to Sporton International
Inc. EMC & Wireless Communications Laboratory.

Test Site Location

Test Site No.

Remark

Note: The test site complies with ANSI C63.4 2014 requirement.

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, 03CH16-HY

Test Site Location

Test Site No.

Note: The test site complies with ANSI C63.4 2014 requirement.
FCC designation No.: TW1190 and TW3786

1.4 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 1 6 of 27
FAX : 886-3-327-0855 Issue Date . Sep. 27, 2024
Report Template No.: BU5-FR15CBT Version 2.4 Report Version 101



ssamonas. FCC RADIO TEST REPORT

Report No. : FR451606A

2 Test Configuration of Equipment Under Test

2.1 Carrier Frequency Channel

Frequency Band Channel (II:\;eHZ) Channel (II:\;quZ) Channel (II:\;quz)
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 - -
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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:
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). 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 accessory (Adapter or Earphone), and adjusting the measurement antenna
orientation, following C63.10 exploratory test procedures and find Y Plane with Adapter for <Ant. 3>,

Z Plane with Adapter for <Ant. 4> as worst plane.

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

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
GFSK
Conducted Mode 1: CHOO_2402 MHz
Test Cases Mode 2: CH39_2441 MHz

Mode 3: CH78 2480 MHz

Bluetooth BR 1Mbps GFSK
Radiated Mode 1: CHOO0_2402 MHz

Mode 2: CH39_2441 MHz
Mode 3: CH78 2480 MHz

Test Cases

Mode 1 :LTE Band 13 Idle + WLAN (2.4GHz) Link + Bluetooth Idle + USB cable

AC Conducted )
1 (Charging from AC Adapter) + Battery < 50% + Google Meet (Front

Emission
Camera)

Remark:

1. For Radiated Test Cases, the tests were performed with USB Cable 2.

2. During the preliminary test, both charging modes (Adapter mode and WPC Rx mode) were
verified. It is determined that the adaptor mode is the worst case for official test.
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2.3 Connection Diagram of Test System

<AC Conducted Emission Mode>

120 ackE0Hz
Adapter
EUT
(USB Cable)
Wireless
Earphone
EUT Notebook
WLAN AP
System Simulator
<Bluetooth Tx Mode>
120WaciS0H=z
Adapter
EUT
(USE Cable)
EUT
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2.4 Support Unit used in test configuration and system

Item |Equipment Brand Name [Model Name FCC ID Data Cable |Power Cord

1. |System Simulator |Anritsu MT8820C N/A N/A Unshielded,1.8m

2. |WLANAP ASUS GT-AXE11000 FCC DoC N/A Unshielded,1.8m
AC I/P:

3. |Notebook Dell Latitude 3420 FCC DoC N/A Unshielded, 1.2 m
DC O/P:
Shielded, 1.8 m

4. |Wireless Earphone |N/A G1007/G1008 ﬁiigigggl N/A N/A

5. |GPS Station Pendulum GSG-54 N/A N/A Unshielded,1.8m

6. |Adapter N/A GW8L7 N/A N/A N/A

2.5 EUT Operation Test Setup

The RF test items, utility “BT DUT Ver 03-04-24” for FHSS 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.

2.6 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)
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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.

3.1.2Measuring 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.
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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.

3.2.2Measuring 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.
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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.
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3.4 20dB and 99% Bandwidth Measurement
3.4.1Limit of 20dB and 99% Bandwidth

Reporting only

3.4.2Measuring 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.
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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.

3.5.2Measuring Instruments

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

3.5.3Test Procedures

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

2. 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.

4. 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

3.5.5Test 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.
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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.

3.6.2Measuring 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.
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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

3.8.2Measuring 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.

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

3.  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 = Ny*Ly+No*Lo+...+ N1 *LN 1 +N*L
Where N; is number of type 1 pulses, L, is length of type 1 pulses, etc.
Average Emission Level = Peak Emission Level + 20*log (Duty cycle)

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

7. 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 “-*.

8. 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
(-24.76dB) 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

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

For radiated test from 1GHz to 18GHz

1~4m

N

Metal Full Soldered Ground Plane

==

Spectrum Analyzer / Receiver
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For radiated test above 18GHz

RX Antenna

Metal Full Soldered Ground Plane

= .

Spectrum Analyzer / Receiver

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 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 C.
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3.9 AC Conducted Emission Measurement
3.9.1Limit 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.

3.9.2Measuring Instruments

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

3.9.3Test Procedures

1. The EUT is placed 0.4 meter away from the conducting wall of the shielding room, and is 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 Line and Neutral shall be tested in order to find out the maximum conducted emission.
7. The frequency range from 150 kHz to 30 MHz is scanned.
8. Set the test-receiver system to Peak Detect Function and specified bandwidth (IF Bandwidth =9
kHz) with Maximum Hold Mode. Then measurement is also conducted by Average Detector and
Quasi-Peak Detector Function respectively.
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3.9.4Test Setup

[ e e e e e e
| Non-conductive table |
| I
! Rear of EUT to be flushed 1
I with rear of table top T
I 1
I 1
|
[ —— |
! © EUT I
|- - F} soemto
| Receiver I g[wnﬂ
I 500 RF Cable | i
I |
| 1
| I
| | L
I I
I |
I 1
I I
I I
I 1
I I
| P = i P
I - . 3c) | -
I P Bonded to horizontal 40 ¢ to vertical (S
| ground plane reference plane I .
S e e e e e e e . e . e e e . e . . . e e -
AMH = Artificial mains network (LISH)
AE = Assoclated equipment -
EUT = Equipment under test
ISH = Impedance stabilization network System Simulator
3.9.5Test Result of AC Conducted Emission
Please refer to Appendix B.
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3.10Antenna Requirements
3.10.1 Standard Applicable

An intentional radiator shall be designed to ensure that no antenna other than that furnished by the
responsible party shall be used with the device. The use of a permanently attached antenna or of an
antenna that uses a unique coupling to the intentional radiator shall be considered sufficient to
comply with the provisions of this section. The manufacturer may design the unit so that a broken
antenna can be replaced by the user, but the use of a standard antenna jack or electrical connector is
prohibited. This requirement does not apply to carrier current devices or to devices operated under
the provisions of § 15.211, 15.213, 15.217, 15.219, 15.221, or § 15.236. Further, this requirement
does not apply to intentional radiators that must be professionally installed, such as perimeter
protection systems and some field disturbance sensors, or to other intentional radiators which, in
accordance with § 15.31(d), must be measured at the installation site. However, the installer shall be
responsible for ensuring that the proper antenna is employed so that the limits in this part are not

exceeded.

3.10.2 Antenna Anti-Replacement Construction

b) Unique (non-standard) antenna connector.
(3) Use of a standard connector is also allowed if the connector is within the transmitter enclosure
and can only be accessed by disassembly of the transmitter, where such disassembly is not normally

required. The user manual must not show that user has access to the connector.
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4 List of Measuring Equipment

. . Calibration
Instrument | Brand Name Model No. Serial No. [Characteristics Date Test Date Due Date Remark
Rohde & Jun. 06, 2024~ Radiation
Loop Antenna HFH2-Z22 100488 9 kHz~30 MHz | Sep. 12, 2023 Sep. 11, 2024
Schwarz Aug. 17, 2024 (03CH16-HY)
CBL 6111D & -
. Jun. 06, 2024~ Radiation
Bilog Antenna TESEQ 00802N1D01N| 47020 & 06 |30MHz to 1GHz| Oct. 07, 2023 Oct. 06, 2024
06 Aug. 17, 2024 (03CH16-HY)
SCHWARZBE Jun. 06, 2024~ Radiation
Horn Antenna BBHA 9120 D | 9120D-1522 1G~18GHz Mar. 28, 2024 Mar. 27, 2025
CK Aug. 17, 2024 (03CH16-HY)
SHF-EHF Horn| SCHWARZBE Jun. 06, 2024~ Radiation
BBHA9170 00993 18GHz-40GHz | Nov. 24, 2023 Nov. 23, 2024
Antenna CK Aug. 17, 2024 (03CH16-HY)
EMI Test . Jun. 06, 2024~ Radiation
. Keysight N9038A(MXE) [ MY57290111 | 3Hz~26.5GHz | Dec. 04, 2023 Dec. 03, 2024
Receiver Aug. 17, 2024 (03CH16-HY)
. Jun. 06, 2024~ Radiation
Amplifier SONOMA 310N 371607 9kHz~1GHz | Jul. 03, 2023 Jul. 02, 2024
Jul. 01, 2024 (03CH16-HY)
- Jul. 02, 2024~ Radiation
Amplifier SONOMA 310N 371607 9kHz~1GHz | Jul. 02, 2024 Jul. 01, 2025
Aug. 17, 2024 (03CH16-HY)
. . Jun. 06, 2024~ Radiation
Preamplifier Keysight 83017A MY53270264 | 1GHz~26.5GHz | Dec. 07, 2023 Dec. 06, 2024
Aug. 17, 2024 (03CH16-HY)
» Jun. 06, 2024~ Radiation
Preamplifier EMEC EM1G18G 060812 1GHz~18GHz | Dec. 25, 2023 Dec. 24, 2024
Aug. 17, 2024 (03CH16-HY)
» Jun. 06, 2024~ Radiation
Preamplifier EMEC EM18G40G 060872 18GHz~40GHz | Sep. 06, 2023 Sep. 05, 2024
Aug. 17, 2024 (03CH16-HY)
) o WLK4-1000-15 1.53GHz Low Jun. 06, 2024~ Radiation
Filter Wainwright SN17 ) Jan. 15, 2024 Jan. 14, 2025
30-8000-40SS Pass Filter Aug. 17, 2024 (03CH16-HY)
WHKX12-2700 . -
) o 3GHz High Jun. 06, 2024~ Radiation
Filter Wainwright [-3000-18000-6 SN3 ) Jun. 29, 2023 Jun. 28, 2024
Pass Filter Jun. 27, 2024 (03CH16-HY)
0ST
WHKX12-2700 . i
) o 3GHz High Jun. 28, 2024~ Radiation
Filter Wainwright [-3000-18000-6 SN3 ) Jun. 28, 2024 Jun. 27, 2025
0ST Pass Filter Aug. 17, 2024 (03CH16-HY)
HUBER + SUCOFLEX Jun. 06, 2024~ Radiation
RF Cable 803951/2 9kHz~30MHz | Mar. 06, 2024 Mar. 05, 2025
SUHNER 102 Aug. 17, 2024 (03CH16-HY)
SUCOFLEX | EC-A5-300-5 i
HUBER + Jun. 06, 2024~ Radiation
RF Cable 102/SUCOFLE | 757,805935/4 | 30MHz~18GHz | Aug. 08, 2023 Aug. 07, 2024
SUHNER Aug. 06, 2024 (03CH16-HY)
X 104 ,802434/4
SUCOFLEX | EC-A5-300-5 i
HUBER + Aug. 07, 2024~ Radiation
RF Cable 102/SUCOFLE|757,805935/4 | 30MHz~18GHz | Aug. 07, 2024 Aug. 06, 2025
SUHNER Aug. 17, 2024 (03CH16-HY)
X 104 ,802434/4
HUBER + SUCOFLEX |804011/2,804 Jun. 06, 2024~ Radiation
RF Cable 18G~40GHz | Jan. 02, 2024 Jan. 01, 2025
SUHNER 102 012/2 Aug. 17, 2024 (03CH16-HY)
. Jun. 06, 2024~ Radiation
Software Audix E3 230621 V9| RK-002393 N/A N/A N/A
Aug. 17, 2024 (03CH16-HY)
) Control Turn Jun. 06, 2024~ Radiation
Controller ChainTek 3000-1 N/A N/A N/A
table & Ant Mast Aug. 17, 2024 (03CH16-HY)
) Jun. 06, 2024~ Radiation
Antenna Mast ChainTek MBS-520-1 N/A 1m~4m N/A N/A
Aug. 17, 2024 (03CH16-HY)
. Jun. 06, 2024~ Radiation
Turn Table ChainTek T-200-S-1 N/A 0~360 Degree N/A N/A
Aug. 17, 2024 (03CH16-HY)
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. . Calibration
Instrument | Brand Name Model No. Serial No. [ Characteristics Date Test Date Due Date Remark
AC Power . Conduction
ChainTek APC-1000W N/A N/A N/A Aug. 07, 2024 N/A
Source (COO05-HY)
EMI Test Rohde & Conduction
. ESR3 102388 9kHz~3.6GHz | Dec. 06, 2023 | Aug. 07, 2024 | Dec. 05, 2024
Receiver Schwarz (COO05-HY)
Conduction
Hygrometer Testo 608-H1 34913912 N/A Oct. 26, 2023 | Aug. 07, 2024 | Oct. 25, 2024
(CO05-HY)
Rohde & Conduction
LISN ENV216 100081 9kHz~30MHz | Nov. 22, 2023 | Aug. 07, 2024 | Nov. 21, 2024
Schwarz (COO05-HY)
Rohde & Conduction
Software EMC32 N/A N/A N/A Aug. 07, 2024 N/A
Schwarz (COO05-HY)
. SCHWARZBE Conduction
Pulse Limiter VTSD 9561-F N 00691 N/A Jul. 30, 2024 | Aug. 07, 2024 | Jul. 29, 2025
CK (COO05-HY)
Conduction
LISN Cable MVE RG-400 260260 N/A Dec. 28, 2023 | Aug. 07, 2024 | Dec. 27, 2024
(COO05-HY)
May 25, 2024~ Conducted
Hygrometer TECPEL DTM-303A TP201996 N/A Nov. 07, 2023 Nov. 06, 2024
Jul. 31, 2024 (THO5-HY)
. May 25, 2024~ Conducted
Power Meter Agilent E4416A GB41292344 N/A Jul. 12, 2023 Jul. 11, 2024
Jun. 25, 2024 (THO5-HY)
. May 25, 2024~ Conducted
Power Sensor Agilent E9327A US40441548 | 50MHz~18GHz | Jul. 12, 2023 Jul. 11, 2024
Jun. 25, 2024 (THO5-HY)
. Jun. 26, 2024~ Conducted
Power Meter Agilent E4416A GB41292344 N/A Jun. 26, 2024 Jun. 25, 2025
Jul. 31, 2024 (THO5-HY)
. Jun. 26, 2024~ Conducted
Power Sensor Agilent E9327A US40441548 | 50MHz~18GHz | Jun. 26, 2024 Jun. 25, 2025
Jul. 31, 2024 (THO5-HY)
Signal Rohde & May 25, 2024~ Conducted
FSV40 101566 10Hz~40GHz | Aug. 23, 2023 Aug. 22, 2024
Analyzer Schwarz Jul. 31, 2024 (THO5-HY)
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5 Measurement Uncertainty

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

Measuring Uncertainty for a Level of Confidence

of 95% (U = 2Uc(y)) 3.50dB

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

Measuring Uncertainty for a Level of Confidence

of 95% (U = 2Uc(y)) 6.50 dB

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

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

4.50 dB

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

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

4.50 dB

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

Measuring Uncertainty for a Level of Confidence 550 dB
of 95% (U = 2Uc(y)) '
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Appendix A. Test Result of Conducted Test Items

Report Number : FR451606A

Test Engineer: Hank Hsu Temperature: 21~25 °C
Test Date: 2024/5/25~2024/7/31 Relative Humidity: 51~54 %
<Ant. 3>
TEST RESULTS DATA
20dB and 99% Occupied Bandwidth and Hopping Channel Separation
999 Hopping Channel | Hopping Channel
0 . .
Mod. Data Nx| CH. Freqg. | 20dB BW Bandwidth Separation Separation Pass/Fail
Rate (MHz) (MHz) (MH2) Measurement Measurement
(MHz) Limit (MHz)
DH | 1Mbps | 1 00 [ 2402 1.034 0.953 0.999 0.6893 Pass
DH | 1Mbps | 1 39 [ 2441 1.030 0.949 0.994 0.6868 Pass
DH | 1Mbps | 1 78 | 2480 1.031 0.951 0.994 0.6876 Pass
TEST RESULTS DATA
Dwell Time
Hops Over | Package
Hopping Channel | Occupancy | Transfer Dwell Limits
Mod. pping ipancy | 1 Time Pass/Fail
Number Rate Time Time (sec)
(sec)
(hops) (msec)
DH5 79 106.670 2.90 0.31 0.4 Pass
DH5 (AFH) 20 53.330 2.90 0.15 0.4 Pass
TEST RESULTS DATA
Peak Power Table
Peak Power Power Limit Test
DIFL L (dBm) (dBm) Result
00 1 18.52 20.97 Pass
DH1 39 1 18.49 20.97 Pass
78 1 20.10 20.97 Pass
TEST RESULTS DATA
Average Power Table
(Reporting Only)
Average Power Duty Factor
DH CH. | Nmx (dBm) (dB)
00 1 18.29 5.17
DH1 39 1 18.29 5.17
78 1 19.79 5.17
TEST RESULTS DATA
Number of Hopping Frequency
Number of Hopping AREIRINE Fr.equency Limits .
(Channel) Hopping (Channel) PeeslEl
(Channel)
79 20 >15 Pass
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<Ant. 4>
TEST RESULTS DATA
20dB and 99% Occupied Bandwidth and Hopping Channel Separation
999 Hopping Channel | Hopping Channel
0 . .
Mod. Data Nx| CH. Freq. | 20dB BW Bandwidth Separation Separation Pass/Fail
Rate (MHz) (MHz) (MH2) Measurement Measurement
(MHz) Limit (MHz)
DH | 1Mbps | 1 00 [ 2402 1.029 0.953 1.003 0.6860 Pass
DH | 1Mbps | 1 39 [ 2441 1.031 0.951 0.999 0.6870 Pass
DH | 1Mbps | 1 78 | 2480 1.030 0.951 0.999 0.6866 Pass
TEST RESULTS DATA
Dwell Time
Hops Over | Package
Hopping Channel | Occupanc Transfer Dwell Limits
Mod. pping ipancy | 1 Time Pass/Fail
Number Rate Time Time (sec)
(sec)
(hops) (msec)
DH5 79 106.670 2.90 0.31 0.4 Pass
DH5 (AFH) 20 53.330 2.90 0.15 0.4 Pass
TEST RESULTS DATA
Peak Power Table
Peak Power Power Limit Test
ELNI (dBm) (dBm) Result
00 1 20.01 20.97 Pass
DH1 39 1 20.69 20.97 Pass
78 1 19.68 20.97 Pass
TEST RESULTS DATA
Average Power Table
(Reporting Only)
Average Power Duty Factor
DH CH. | Nmx (dBm) (dB)
00 1 19.69 5.13
DH1 39 1 20.21 5.13
78 1 19.48 5.13
TEST RESULTS DATA
Number of Hopping Frequency
Number of Hopping AREIRINE Fr.equency Limits .
(Channel) Hopping (Channel) R
(Channel)
79 20 >15 Pass
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<Ant.3>
INumber of Hopping Frequency|

Number of Hopping Channel Plot

Channel 00 - 39 Channel 39 - 78

Spectrum 2 Spectrum 2
Ref Level 30.00 dBm Offset 24,34 db & RBW 300 kHz

Ref Level 30.00 d8m Offset 24,34 d& & RBW 200 kHz
jo Att 20 dB & SWT 5ms @ VBW 300 khz  Mode Sweep po Att 20 dB & SWT 5ms @ VBW 300 khz  Mode Sweep
@ 1Pk Max @ 1Pk Max
20 dpm Al - ! By T
ﬂ TR AR T AT AT T AT TR R AT AT AT AT AR \pur AT AT AR AR TAT AR Y G
o WO AT ATV | B A T nAnnn
0 dbm 0 dim 1
ruil d -10 de
. d l
40 dem 40 dBm ey
-5 o -5 o
<60 df =60 df
Start 2.4 GHz 691 pts 3(&2.441 GHz Start 2.441 GHz 691 pts Stop 2.4835 GHz
[ ) WRHRRRRD W [ )i ) [T IR
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Hopping Channel Separation|
<1Mbps>

Channel Separation Plot on Channel 00 - 01 Channel Separation Plot on Channel 39 - 40
Spectrum 2 Spectrum 2
Ref Level 30.00 dBm  Offset 2302 0B @ RBW 300 kHz Ref Level 30.00 dBm  Offset 2302 0B @ RBW 300 kHz
s att 20 B @ SWT 5ms @ VBW 300 kiz  Mode Sweep s att 20 d8 @ SWT 5ms @ VBW 300 kHz _Mode Sweep
|@ 1Pk Max |@ 1Pk Max
M1[1] 17.41 dBm)| M1[1] 17.32 dBm)|
P, 2.40215700 GHz| P, \ 2.44116570 GHz|
20 D211] b 0.04 dB| 20 — ¥ D201, D2 0.01 dB|
e ~ 5T 998,60 kHz 7 ™ 7 T 99420 kHz
0 1 . . \ 0 a 1 - _ \
7 N - ' - N .
- . - .
0db - = 0db A = =
~ . .
~ y
T S -0 d ™~
= o
20 d 20 d
-30 de -30 d
-40 dBm -40 dBm
-50 de -50 de
60 B 60 B
CF 2.4025 GHz 691 pts Span 3.0 MHz CF 2.4415 GHz 691 pts Span 3.0 MHz
Marker Marker
Type | Ref | Trc | X-value 1 ¥-value |__Function | Function Result | Type | Ref | Trc | X-value 1 ¥-value |__Function | Function Result |
ML 1 3.402157 GHz 17.41 dém ML 1 2.4411657 GHz 17.32 dBm
pe| mi| 1 998.6 kHz 0.04 dB pe| mi| 1 994.2 kHz 0.01 dB
| )it ) (T0 | )it )
Channel Separation Plot on Channel 77 - 78
Spectrum -
Ref Level 30.00 dBm  Offset 2302 0B @ RBW 300 kHz
s att 20 B @ SWT 5ms @ VBW 300 kHz _Mode Sweep
[@ 1Pk Max
M1[1] 18.79 dBm)|
P M1 2.47916140 GHz
2« D ——— 0.05 dB
o~ . 994.20 kHz
10 di — =
e ™~
0 dbm— el ™
d \
-~ - .
<10 o ~
20 d
-30 df
-40) dBm
<50 d
60 B
CF 2.4795 GHz 691 pts Span 3.0 MHz
Marker
Type | Ref | Trc | X-value | ¥-value | _Function | Function Result |
ML 1 2.4791614 GHz 18.79 dBm
pz| M1 1 994.2 kz 0.05 d8
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Dwell Time

Package Transfer Time Plot

Spectrum n%,:
Ref Level 30.00 dBm Offset 23,92 dB @ RBW 1 MHz

| Att 20 dB & SWT 20 ms & VBW 1 MHz
SGL

@ 1Pk Max

M1[1] 18.31 dBm

8.9200 ms|
009 dB
2.9000|ms

M1
20 dBm-

)2 D3
B2[1}
10(dBm:

0 dem

-1 dB

-20 dB

-30 dB

PR i il Lol

-50 dBm

-60 dBm

CF 2.402 GHz 1001 pts 2.0 ms/
Marker

Type | Ref | Trc | X-value | Y-value |__Function | Function Result |
M1 1 8.92 ms 18.31 dBm

D2 M1 1 2.9 ms -0.06 dB

D3 M1 1 3.76 ms 0.01 dB

T

Date: 25.MAY.2024 05:41:49

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
Ower 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
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20dB Bandwidth|
<1Mbps>

20 dB Bandwidth Plot in Channel 00

20 dB Bandwidth Plot in Channel 39

Spectrum 2 Spectrum 2
RefLevel 30.00 dém  Offset 23.92 0B w RBW 30 kHz RefLevel 30.00 dém  Offset 23.92 0B w RBW 30 kHz
I+ Att 20 B @ SWT 10.1 ms @ VBW 100 kHz  Mode Sweep }o Att 20 dB @ SWT 10.1ms & VBW 100 kHz  Mode Sweep
[@ 1Pk view [@ 1Pk view
M1[1] 4.97 dBm M1[1] 4.61 dBm
P, 2.401500500 GHz| P, 2.440499900 GHz|
20 T D2[1] 0.06 dB 20 D2[1] 0.07 dB
D1 15.102 d@m 0 1.034100 MH, 15.525 dBy 1.030200 MH,
10 ¢l Pt AN : 10 d AVIN :
of wt x./l" - \,\“
0db e A od8 ¢ 'y
T v t v -
D2 -4.898 dBr f"N 1 M D2 -4.475 dBm Y'\"'H .\‘ﬁ\
-10 d 7 » -10d 7 ¥ \'\
0 Y \, 0 A/ N
20 — o 20 5
”
04 AN L o P e s,
JJ \ / N \\
-40 dBm b‘sﬂ 40 dBm e
- g
50 de i
60 dBr 60 dBim
CF 2.402 GHz 10001 pts Span 3.0 MHz CF 2.441 GHz 10001 pts Span 3.0 MHz
Marker Marker
Type | Ref | Trc | X-value 1 ¥-value |__Function | Function Result | Type | Ref | Trc | X-value 1 ¥-value |__Function | Function Result |
ML 1 2.4015005 GHz -4.97 dBm ML 1 24404995 GHz -4.61 dBm
D2 M1 1 1.0341 MHz -0.06 d@ D2 M1 1 1.0302 MHz 0.07 d@
- - —
L JL J [[T] [ L JL J CRRRIED e
Spectrum 2
RefLevel 30.00 dém  Offset 23.92 0B w RBW 30 kHz
o Att 2008 @ SWT_ 10.1ms @ VBW 100 kiz _Mode Sweep
[@ 1Pk view
M1[1] 3.17 dBm)|
. 2.479496600 GHz|
20 o1 16.084 don D2[1] 0.01 dg|
c N /i 1.031400 MHzZ|
10d A '
-«'J \"..,\
0db D i
D2 -3.016 dBm Y | WL
-10 d I\/ﬂ
. o’ “\..«
04 2l
-
il oA
50 d H
60 dBim
CF 2.48 GHz 10001 pts Span 3.0 MHz
Marker
Type | Ref | Trc | X-value | ¥-value | _Function | Function Result |
ML 1 24794966 GHz -3.17 dém
p2| M1 1 1.0314 MHz 0.01 d&
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199% Occupied Bandwidth|
<1Mbps>

99% Occupied Bandwidth on Channel 00

99% Occupied Bandwidth on Channel 39

Spectrum 2 Spectrum 2
Ref Level 30.00 ddm  Offset 23.92 0B & RBW 30 kHz Ref Level 30.00 ddm  Offset 23.92 0B & RBW 30 kHz
I+ Att 20 B @ SWT 5ms @ VBW 100 kHz  Mode Sweep }o Att 20 dB @ SWT 5ms @ VBW 100 kHz  Mode Sweep
(@ 17k View (@ 17k View
M1[1] 15.16 dBm)| M1[1] 15.60 dBm|
» 2.40201200 GHz » I 2.44101000 GHz
=0 v Occ By 953.046953047 kHz =0 e Occ By 949.050949051 kHz
T e N
10 d 10 d
7 v 7
. [ A I
] e - o
0 dB — s 0 dB —
AV e aa) AV T
-0 d z M 104 / \
[~ . 7 g
A Y\ # haY
_20 d e . o0 S~ -
Y A~ \ 7 ~
\ - \ - .~ . —
afme — Mirad
-40 dBm -40 dBm
-50 o -50 o
_60 df -0 d
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 | X-value 1 ¥-value |__Function | Function Result | Type | Ref | Trc | X-value 1 ¥-value |__Function | Function Result |
L 1 2,402012 GHz 15.16 dBm L 1 2.44101 GHz 15.60 dBm
TL 1 2.40153646 GHz -2.81 dBm Occ 8w 953046953047 kHz TL 1 2.44053646 GHz -3.03 dBm Occ 8w 949,050943061 kHz
T2 1 2.40248051 GHz -4.62 dbm T2 1 2.44148551 GHz -4.77 dbm

( )i ) T e

i )

99% Occupied Bandwidth on Channel 78

ctrum I’J‘?
Ref Level 30.00 dém  Offset 23,92 dB & RBW 30 kHz
o Att 20 d8 @ SWT 5ms @ VBW 100 kiz _Mode Sweep
[@ 1Pk view
M1[1] 17.04 dBm)|
. 2.48000600 GHz
=0 lk Occ Bw 951.048951049 kHz
10d ]
T1 e Ty T
0 db T = e~
FARY I
104 |2 ]
] ™,
L b
- \
~ \ . s
-4 dim
50 d
60 de
CF 2.8 GHz 1001 pts Span 2.0 MHz
Marker
Type | Ref | Trc | X-value 1 ¥-value |__Function | Function Result |
ML 1 2,480006 GHz 17.04 dBm
TL 1 2.47953247 GHz -1.17 dBm Oce Bw 951,048951049 kHz
T2 1 248048352 GHz -3.25 dbm

| I )
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<1Mbps>

Low Band Edge Plot on Channel 00

High Band Edge Plot on Channel 78

Spectrum 2 Spectrum 2
RefLevel 30.00 dém  Offset 23.92 0B w RBW 100 kHz RefLevel 30.00 dém  Offset 23.92 0B w RBW 100 kHz
o Att 20 dB @ SWT 5ms @ VBW 300 kdz _Mode Sweep o Att 20 dB @ SWT Sms ® VBW 300 kiz__Made Sweep
[@ 1Pk View [@ 1Pk View
M1[1] 42.59 dBm M1[1] 44.13 dBm
2.3963710 GHz| 2.4837860 GHz|
20 dBm | 20 dBm—r .
D1 16.963 dBrr -
y 1 y
10 H 10
/ \
0 db fj T 0de
D2 -3.031 dBm { ¢
-10 d Ii \ 10 d
/ |
-20 de L 20 df / h
i 5 { il
) ) ‘ o \
30 f T -30 ey ¢
d / \
-40 dBm . -40 dfim -
R - pl” e
NPT FERRR ISR W Lot anl-at Al Mt . v gLl SRR S NP WP I ST VPPN ST S
50 d 50 df
60 d -0 d
r‘1 F1
Start 2.99 GHz 691 pts Stop 2.405 GHz Start 2.4775 GHz 691 pts Stop 2.4935 GHz
Markar Markar
Type | Raf | Trc | X-value ¥-valus |__Function | Function Result | Type | Raf | Trc | X-value 1 ¥-valus |__Function | Function Result |
ML 1 2,396371 GHz ~42.59 dBm ML 1 2,483786 GHz ~44.13 dBm
- — —
L JL J [ CERREEEC ] L ] J QD we
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Hopping Mode Band Edges
|
<1Mbps>

Hopping Mode Low Band Edge Plot

Hopping Mode High Band Edge Plot

Spectrum

k2 Spectrum k2
RefLevel 30.00 dém  Offset 23.92 0B w RBW 100 kHz RefLevel 30.00 dém  Offset 23.92 0B w RBW 100 kHz
o Att 20 dB @ SWT 5ms @ VBW 300 kdz _Mode Sweep o Att 20 dB @ SWT Sms ® VBW 300 kiz__Made Sweep
[@ 1Pk View [@ 1Pk View
M1[1] 14.47 dBm M1[1] 44.41 dBm
2.3930070 GHz| 2.4928150 GHz|
20 dBm ! BN 12 535 o
1 16.679 dBnr , g d
T | F
104 AN b ! 1
Ivavavill'asare
J L h [ — W |
ods / . ¢y ‘0 don. L
2 -3.321 dBr 1 ( IR D2 kll 64 dBm
10 d ll' -10 d \
-20 de -20 de
V 0
-30 o i -30 o l
-40 dBim ot "u; -0 d s -
P LA s Al 2 e et w LLIPIPIRFY SINPS P JORNTIN Y KIS VAT PRI 18 VU TRV VPR R R
-0 d -0 d
r‘1 F1
Start 2.99 GHz 691 pts Stop 2.405 GHz Start 2.4775 GHz 691 pts Stop 2.4935 GHz
Markar Markar
Type | Raf | Trc | X-value 1 ¥-valus |__Function | Function Result | Type | Raf | Trc | X-value 1 ¥-valus |__Function | Function Result |
ML 1 2,393007 GHz —44.47 dBm ML 1 2,492815 GHz 4441 dBm
- — - —
J QD we L J QD we
TEL: 886-3-327-0868 Page Number tA2-170f8
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IConducted Spurious Emission|

<1Mbps>

CSE Plot on Low Ch between 30MHz ~ 1GHz

CSE Plot on Low Ch between 1GHz ~ 26.5GHz

Spectrum o Spectrum =
Ref Level 30.00 dBm  Offset 23.52 dB = RBW 100 kHz Ref Level 30.00 dem  Dffset 2352 0B = RBW 100 kHz
o Att 20dB  SWT  30.1ms e VBW 300kH: Mode Sweep o Att 20ds  SWT  255ms @ VBW 300kH: Mode Swesp
(@171 view (@17 view
[ZFTEY] +.82 dBm M1 16.79 dbm|
834.4100 MHz - 2.402030
20 20 df mM2[1] 6.71 dBm)|
¥ 1 ros e
v o 17.846010 GHz
s 10 dafe ‘
0 dem o
2 -3.207 de 2 -3.207 dem
10d -
20 20
-30 dy
30 m
a0
-40 ™
60
“50
Start 1.0 GHz 30001 pts Stop 26.5 GHz
Start 90.0 MHz 30001 pts Stop 1.0 GHz Marker
Marker Type | Ref | Trc | X-value Y-value | _Function | Function Result
Type | Ref | Trc | X-value Y-value |__Function | Function Result | ML 1 2.40203 GHz 16.70 dBm
1 T 834,41 MHZ ~44.62 aBrm iz 1 17.84601 GHz -36.71 dBm
L il )] [ EEEEEE ] L JL J EEEEREE ]

CSE Plot on Mid. Ch between 30MHz ~ 1GHz

CSE Plot on Mid. Ch between 1GHz ~ 26.5GHz

Spe = Spectrum i
Ref Level 30,00 dem  Offset 23.92 dB e RBW 100 kHZ Ref Level 30.00 dem  Offset 23.92 ob = RBW 100 kHz
l=_at 20d8 _ SWT 301 ms @ VBW 300 kHz _ Mode Sweep = _att 20 dB  SWT 255 ms e VBW 300 kHz _Made Sweep
@17k view (@ 1k view
CETES] 14,63 dBm| EIEy] 16.91 dBm
149.9690 MH2 o 2.441130 GHz|
20 20 P—— m2(1] ap.44 dam
. 17.829010 GHz|
10 d 10 d& ‘
0 dim oc B —
D2 -3.689 dBm D2 -3.680 dBm
10 d -1a
20 -20
-320
30d Mz
40
-40 11
60
60 d
Start 1.0 GHZ 30001 pts Stop 26.5 GHZ
Start 50.0 Mz 30001 pts Stop 1.0 Gz Marker
Marker Type | Ref | Trc | X-value 1 ¥-value |__Function | Function Result
Type | Ref | Tre| X-value | Y-valug |_Function | Function Result | ML 1 2.44113 GHz 16.31 dBm
1 T 145,950 MAz “44.63 dBm 1z 1 17.82901 GHz 3844 dBm
L it ] () L Did ] CRNRRRAED W

CSE Plot on High Ch between 30MHz ~ 1GHz

Spectrum o Spectrum =
Ref Level 30.00 dBm  Offset 23.52 dB = RBW 100 kHz Ref Level 30.00 dem  Dffset 2352 0B = RBW 100 kHz
o Att 20dB  SWT  30.1ms e VBW 300kH: Mode Sweep o Att 20ds  SWT  255ms @ VBW 300kH: Mode Swesp
(@ 1Pk View @ 1Pk view
[ZFTEY] +4.22 dBm| I
757.2980 MHz S 2
o =0 T M2[1] .
17.864710 GH:
10 d 10 da
0 dBm T 1] Do -2.008 dBrm
10d -
20 20
a0
30 d ,
M
-40
-40
60
60 d
Starl 1.0 GHz 30001 pts Stop 26.5 GHz
Start 50.0 MHz [0001 pts Stop 1.0 GHz Marker
Marker Type | Ref | Trc | X-value Y-value | _Function | Function Result
Type | Ref | Trc | X-value | Y-value |__Function | Function Result | ML 1 2.48023 GHz 17.60 dBm
M1 T 757.298 MRz ~44.22 aBrm iz 1 17.86471 GHz -38.80 dBm
L il )] [ EEEEEE ] L JL J QR b
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<Ant.4>

INumber of Hopping Frequency|

Number of Hopping Channel Plot
Channel 00 - 39 Channel 39 - 78
Spectrum [a Spectrum [a
Ref Level 30.00 dBm Offset 24,34 db & RBW 300 kHz Ref Level 30.00 dBm Offset 24,34 db & RBW 300 kHz

jo Att 20 dB & SWT 5ms @ VBW 300 khz  Mode Sweep jo Att 20 dB & SWT 5ms @ VBW 300 khz  Mode Sweep

@ 1Pk Max @ 1Pk Max

R i e AVLYA AT AT AT AL A AT AT A AT RT VAN RTAYATATARN TR AT AT AT AT AT AT ATATATATATAIAT ITATATATiTR

| ML \ | | | [ | | | \ 1

m%‘WMMW T | (e Ay T s

0 dpm 0 dim I‘.

|
-1 -10 d l]
20 d -20 df 1‘
jrn d -30 df ,\
40 dam -40 dBm U. A
50 -50 df
-6 df 60 df
Start 2.4 GHz 691 pts Stop 2.441 GHz Start 2.441 GHz 691 pts Stop 2.4835 GHz
[ ) [T IR [ ) [T IR
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Hopping Channel Separation|
<1Mbps>

Channel Separation Plot on Channel 00 - 01

Channel Separation Plot on Channel 39 - 40

Spectrum 2 Spectrum -
Ref Level 30.00 d8m  Offset 23,90 dB & RBW 200 kHz Ref Level 30.00 d8m  Offset 23,90 dB & RBW 200 kHz
I+ Att 20 B @ SWT 5ms @ VBW 300 kHz  Mode Sweep }o Att 20 dB @ SWT 5ms @ VBW 300 kHz  Mode Sweep
[® 17k Max [® 17k Max
M1[1] 18.82 dBm)| M1[1] 19.44 dBm)|
P M1 [} 2.40216570 GHz| . M1 2 2.44116140 GHz|
20 = et 0.15dB 20 = - DT 0.17 dB
s . / " 1.00289 MHz ~ ™ s ™ 908.55 kHz|
10 df - - — 0 d
= oy = <
T ™~ L‘”‘ " \'\
0 dBm—t" = 0 dBm—> =
e . .
di T di T
=10 ] -10 ~
20d 20d
-30 de -30 de
-40 dBm -40 dBm
-50 de -50 de
-60 dBr -60 dBr
GCF 2.4025 GHz 691 pts Span 3.0 MHz GCF 2.4415 GHz 691 pts Span 3.0 MHz
Markar Markar
Type | Ref | Trc | X-value 1 ¥-value |__Function | Function Result | Type | Ref | Trc | X-value 1 ¥-value |__Function | Function Result |
ML 1 2.4021657 GHz 18.62 dBm ML 1 2.4411614 GHz 19.44 dBm
D2 M1 1 1.00289 MHz 0.15 d@ pz| M1 1 998.55 kHz -0.17 aB
| )it ) " e | )it )
Spectrum 2
Ref Level 30.00 d8m  Offset 23,90 dB & RBW 200 kHz
o Att 20 d8 @ SWT 5ms @ VBW 300 kiz _Mode Sweep
@ 1Pk Max
M1[1] 108,51 dBm)|
o M1 2.47916570 GHz
20 e S - 1T 0.04 dB
v . e . 908.55 kHz|
10 di = < -
- N S
0 dBm— .
-~ ) T~
<10 d <<
20 d
30d
-0 dBm
=0 d
-60 dBr
GCF 2.4795 GHz 691 pts Span 3.0 MHz
Markar
Type | Ref | Trc | X-value | ¥-value | _Function | Function Result |
ML 1 2.4791657 GHz 18.51 dBm
p2| M1 1 998.55 kHz -0.04 d@
| 1 ) " [
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SPORTON LAB.

Dwell Time

Package Transfer Time Plot

Spectrum n%,:

Ref Level 30.00 dBm Offset 23.90 dB & RBW 1 MHz
f Att 20dE & SWT 20 ms & YBW 1 MHz
SGL
@ 1Pk Max

— M1[1] 19.60 dBm
MY D2 D3 7.7600 ms|

20.de !
L FD2[1] I‘I,E-I dB,
.9000 ms

0 dBm:

dBm

<10 dBm

€0 dem

40 dBm

bl ol i | e
I : A o

Y40 dBm G .*..“!u

-50 dBm

-60 dBm

CF 2.402 GHz 1001 pts 2.0 ms/

Marker
Type | Ref | Trc | X-value Y-value |__Function | Function Result |
M1 1

7.76 ms 19.60 dBm
D2 M1 1 2.9 ms -0.14 dB
D3 M1 1 3.76 ms 0.00 dB

)i ] (iimn e

Date: 25.MAY.2024 04:23:54

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
Ower 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 Page Number :A2-230f8
FAX: 886-3-327-0855
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20dB Bandwidth|
<1Mbps>

20 dB Bandwidth Plot in Channel 00 20 dB Bandwidth Plot in Channel 39
Spectrum - Spectrum 2
RefLevel 30.00 dém  Offset 23.90 0B w RBW 30 kHz RefLevel 30.00 dém  Offset 23.90 0B w RBW 30 kHz
I+ Att 20 B @ SWT 10.1 ms @ VBW 100 kHz  Mode Sweep }o Att 20 dB @ SWT 10.1ms & VBW 100 kHz  Mode Sweep
|@ 1Pk View |@ 1Pk View
M1[1] 3.17 dBm)| M1[1] 2.75 dBm)|
P, 2.401503800 GHz| P, 2.440501100 GHz|
- i o 1 uzJuuuulliW:U - o reEe e N o 1 udu:‘&ul;iwgu
.02¢ 2 .0¢ 2
YA AN Y kN
V‘rﬂ\"’ M - ™~ \\w\
0 db - 0de 3
D2 -2.984 dB f\,” I w,\ D2 -2.614 dBm rf“\" Sty
-10 df ad "\_‘ -10 o ﬂ/,‘ Iy
204 ud N 204 S
4 / ™ 4 o ™
-30 -30
J \\», ” N,
-40 dBry P"“‘M -40 df 'F'rw \'\'\“
-50 de -50 de m
60 dBim 60 dBim
CF 2.402 GHz 10001 pts Span 3.0 MHz CF 2.441 GHz 10001 pts Span 3.0 MHz
Marker Marker
Type | Ref | Trc | X-value 1 ¥-value |__Function | Function Result | Type | Ref | Trc | X-value 1 ¥-value |__Function | Function Result |
ML 1 2.4015038 GHz -3.17 dBm ML 1 2.4405011 GHz -2.75 dBm
D2 M1 1 1,020 MHz 0.14 g8 D2 M1 1 1.0305 MHz 0.12 d@
L ) ] [l A L ) ] WD e
20 dB Bandwidth Plot in Channel 78
Spectrum 2
RefLevel 30.00 dém  Offset 23.90 0B w RBW 30 kHz
o Att 20 dB @ SWT  10.1ms @ VBW 100 kiz__ Mode Sweep
[@ 1Pk view
M1[1] 3.47 dBm|
20 2.479498400 GHz|
1 16.677 dBn D2[1] 0.12 dB
D1 16677 dbm N P 1.029900 MHz|
10 di Y
. J\/ \b\
0db m
02 3.323 den /{\\'N I M
-10 d o
A N\‘x
20 d vy
30 d / M‘f \h\_M\
! BN
oo R
<50 d
60 dBim
CF 2.48 GHz 10001 pts Span 3.0 MHz
Marker
Type | Ref | Trc | X-value | ¥-value | _Function | Function Result |
ML 1 2.4794984 GHz -3.47 dém
p2| M1 1 1.0299 MHz 0.12 d8
L )i ) [ CEERREE )
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199% Occupied Bandwidth|
<1Mbps>

99% Occupied Bandwidth on Channel 00

99% Occupied Bandwidth on Channel 39

Spectrum - Spectrum 2
RefLevel 30.00 dém  Offset 23.90 0B w RBW 30 kHz RefLevel 30.00 dém  Offset 23.90 0B w RBW 30 kHz
I+ Att 20 B @ SWT 5ms @ VBW 100 kHz  Mode Sweep }o Att 20 dB @ SWT 5ms @ VBW 100 kHz  Mode Sweep
[@ 1Pk View [@ 1Pk View
M1[1] 16.99 dBm)| M1[1] 17.46 dBm)|
204 Wy 2.40201200 GHz| 204 1 2.44101000 GHz|
4 Occ Bw 953.046953047 kHz x Occ Bw 951.048951049 kHz
N N
p / Wil " ~/
10 - =~ 10 1 —
- a4 e, e T
- = B 0 de - .
1%z A "\:"\.\
od / -
-20 L
'\ . N
e -0 dé
-40 dBm -40 dBm
50 o 50 o
60 de 60 de
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 | X-value 1 ¥-value |__Function | Function Result | Type | Ref | Trc | X-value 1 ¥-value |__Function | Function Result |
ML 1 2,402012 GHz 16.59 dBm ML 1 2.44101 GHz 17.46 dbm
L 1 2.4D153846 GHz -1.51 dBm Occ Bw 953.046953047 kHz L 1 2.44053646 GHz -1.15 dBm Occ Bw 951048951049 kHz
T2 1 2.40249151 GHz -2.79 dBm T2 1 2.44148751 GHz -2.75 dBm
| N ) L | )it )
99% Occupied Bandwidth on Channel 78
ctrum I’J‘?
RefLevel 30.00 dém  Offset 23.90 0B w RBW 30 kHz
o Att 20 dB @ SWT 5ms @ VBW 100 kHz _Mode Sweep
[@ 1Pk view
M1[1] 16.66 dBm)|
20 df iy 2.48001000 GHz
f\ Occ Bw 951.048951049 kHz
10 d — —
1 A e .
0db = —
TN ot \\
/
-lod =~ - .
p/ .
-20 d o 1
\ p— - \ s
Y e
-40 dBm
50 d
60 de
CF 2.48 GHz 1001 pts Span 2.0 MHz
Marker
Type | Ref | Trc | X-value 1 ¥-value |__Function | Function Result |
ML 1 2.48001 GHz 16.66 dBm
1 1 2.47953447 GHz -2.04 dBm Occ Bw 951.048951049 kHz
T2 1 2.4B048551 GHz -3.43 dBm
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<1Mbps>

Low Band Edge Plot on Channel 00

High Band Edge Plot on Channel 78

Spectrum

(=)

Ref Level 30.00 dBm Offset 2390 dé & RBW 100 kHz

Spectrum

Ref Level 30.00 dBm

(=)

Offset 2390 dé & RBW 100 kHz

L ] J

L ] J

o att 20 d8 @ SWT 5ms @ VBW 300 kiz _Mode Sweep o att 20 d8 @ SWT 5ms @ VBW 300 kiz _Mode Sweep
[@ 1Pk View [@ 1Pk View
M1[1] 12.43 dBm M1[1] 42.23 dBm
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r‘1 F1
Start 2.39 GHz 691 pts Stop 2.405 GHz Start 2.4775 GHz 691 pts Stop 2.4945 GHz
Markar Markar
Type | Raf | Trc | X-value 1 ¥-valus |__Function | Function Result | Type | Raf | Trc | X-value 1 ¥-valus |__Function | Function Result |
[ 1 2.398672 GHz -42.43 dém [ 1 2.483564 GHz -42.23 dBém
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CRRRIED e

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

Page Number :A2-260f8




samonias. FCC RADIO TEST REPORT Report No. : FR451606A

Hopping Mode Band Edges
|
<1Mbps>

Hopping Mode Low Band Edge Plot Hopping Mode High Band Edge Plot

Spectrum 2 Spectrum 2
RefLevel 30.00 dém  Offset 23.90 0B w RBW 100 kHz RefLevel 30.00 dém  Offset 23.90 0B w RBW 100 kHz
I+ Att 20 B @ SWT 5ms @ VBW 300 kHz  Mode Sweep }o Att 20 dB @ SWT 5ms @ VBW 300 kHz  Mode Sweep
[@ 1Pk View [@ 1Pk View
M1[1] 44.58 dBm M1[1] 44.79 dBm
2.3952860 GHz| 2.4923720 GHz|
A B—L; 13,203 dorm + = 20 dBm—o1 19164 dom
TSN g PN W
10 d i ) 0 b
VATV, [ iy '\i \
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B [ o ‘n [ LY ol i i,
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60 d -0 d
r‘1 F1
Start 2.99 GHz 691 pts Stop 2.405 GHz Start 2.4775 GHz 691 pts Stop 2.4935 GHz
Markar Markar
Type | Raf | Trc | X-value 1 ¥-valus |__Function | Function Result | Type | Raf | Trc | X-value 1 ¥-valus |__Function | Function Result |
ML 1 2,395286 GHz ~44.58 dBm ML 1 2,492372 GHz ~44.79 dBm
- — - —
J QD we L I J [ CERREEEC ]
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IConducted Spurious Emission|
<1Mbps>

CSE Plot on Low Ch between 30MHz ~ 1GHz CSE Plot on Low Ch between 1GHz ~ 26.5GHz

Spectrum 3 Spectr =
Ref Level 30.00 dBm  Offset 23.50 GB = RBW 100 kHz Ref Level 30.00 dem  Dffset 2350 0B = RBW 100 kHz
o Att 20d8  SWT  30.1ms @ VBW 300kH: Mode Sweep o Att 20ds  SWT  255ms @ VBW 300kH: Mode Swesp
(@171 view (@17 view
[ZFTEY] +4.56 dBm| M1 16.17 dbm|
733.1130 MHz a1 2.402030 GHz
20 20 dB——11,1 13.168 gemm M2[1] 36.56 dBm)|
15.814580 GHz
10 d 10 dBfn t
0 dém 09BN ————p> .1.832 dbm
Bm t
10d -
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v
-40 dey
40 u
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Start 1.0 GHz 30001 pts Stop 26.5 GHz
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Appendix B. AC Conducted Emission Test Results

Temperature : 23~26C
Relative Humidity : |45~55%

Test Engineer : [Calvin Wang

TEL : 886-3-327-0868 Page Number : Bl of B3
FAX : 886-3-327-0855



Report No. FR451606A
EUT Information
Report NO : 451606
Test Mode : Mode 1
Test Voltage : 120Vac/60Hz
Phase : Line
Full Spectrum
1007
90T
80T
70T
> 60_\ Part 15B ICSE-003-OP LimitatMain Po
Q i
= 50--‘
[J]
> +
[
~ 40t
? e
30 L 4 ° ®
20T
107
0 } } ——+— } } } —t —t } !
150k 30040®m00 8001 M 2M 3M 4M5M6 8 10M 20M 30M
Frequency in Hz
Final Result
Frequency QuasiPeak | CAverage Limit Margin Line Filter | Corr.
(MHz) (dBuV) (dBuVv) | (dBuv) | (dB) (dB)
0.152250 28.62 55.88 27.26 | L1 OFF 19.8
0.152250 33.80 65.88 32.08 | L1 OFF 19.8
0.168000 37.53 55.06 1753 | L1 OFF 19.8
0.168000 52.02 65.06 13.04 | L1 OFF 19.8
0.177000 36.95 54.63 17.68 | L1 OFF 19.8
0.177000 50.40 64.63 1423 | L1 OFF 19.8
0.190500 25.20 54.02 28.82 | L1 OFF 19.8
0.190500 31.74 64.02 3228 | L1 OFF 19.8
0.228750 24.29 52.50 28.21 | L1 OFF 19.8
0.228750 28.90 62.50 33.60 | L1 OFF 19.8
0.798000 24.18 46.00 21.82 | L1 OFF 19.8
0.798000 26.55 56.00 2945 | L1 OFF 19.8
7.471500 26.27 50.00 23.73 | L1 OFF 20.1
7.471500 27.76 60.00 3224 | L1 OFF 20.1
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EUT Information

Report NO :
Test Mode :
Test Voltage :
Phase :

Level in dBuV
(6)]
o
Y3

451606
Mode 1
120Vac/60Hz
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Full Spectrum
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Final Result

Frequency QuasiPeak | CAverage Limit Margin Line Filter | Corr.
(MHz) (dBuv) (dBuV) (dBuV) (dB) (dB)
0.152250 29.81 55.88 26.07 | N OFF 19.8
0.152250 47.86 65.88 18.02 | N OFF 19.8
0.170250 35.01 54.95 19.94 | N OFF 19.8
0.170250 50.30 64.95 1465 | N OFF 19.8
0.179250 36.45 54.52 18.07 | N OFF 19.8
0.179250 49.53 64.52 14.99 | N OFF 19.8
0.226500 24.44 52.58 28.14 | N OFF 19.8
0.226500 31.34 62.58 31.24 | N OFF 19.8
1.734000 24.70 46.00 21.30 | N OFF 19.9
1.734000 26.92 56.00 29.08 | N OFF 19.9
9.289500 26.55 50.00 23.45 | N OFF 20.3
9.289500 28.31 60.00 31.69 | N OFF 20.3
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Appendix C.Radiated Spurious Emission Test Data

Temperature: 18.2~20.2°C
Test Engineer : Bill Chang, Gary Guo and Steven Wu
Relative Humidity : 54.2~56.1%
Note symbol
-L Low channel location
-R High channel location

C1l. Radiated Spurious Emission Test Modes

Band Data
Mode Antenna Modulation Channel Frequency RU | Remark
(MHz) Rate
Mode 1 2400-2483.5 3 Bluetooth BR_GFSK 00 2402 1Mbps - -
Mode 2 2400-2483.5 3 Bluetooth BR_GFSK 39 2441 1Mbps - -
Mode 3 2400-2483.5 3 Bluetooth BR_GFSK 78 2480 1Mbps - -
Mode 4 2400-2483.5 4 Bluetooth BR_GFSK 00 2402 1Mbps - -
Mode 5 2400-2483.5 4 Bluetooth BR_GFSK 39 2441 1Mbps - -
Mode 6 2400-2483.5 4 Bluetooth BR_GFSK 78 2480 1Mbps - -
Mode 25 2400-2483.5 3 Bluetooth BR_GFSK 78 2480 1Mbps - LF
Mode 26 2400-2483.5 3 Bluetooth BR_GFSK 78 2480 1Mbps - SHF
Mode 31 | 2400-2483.5 4 Bluetooth BR_GFSK 78 2480 1Mbps - LF
Mode 32 | 2400-2483.5 4 Bluetooth BR_GFSK 78 2480 1Mbps - SHF
TEL: 886-3-327-0868 Page Number : Cl of C34

FAX: 886-3-327-0855



SPORTON LAB.
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Report No. : FR451606A

C2. Summary of each worse mode

Freq. Level Limit Margin Peak
Mode Modulation Ch. Pol. Result | RU Remark
(MHz) (dBuV/m) [ (dBuV/m) (dB) Avg.
Bluetooth BR_GFSK | 00 | 2378.08 46.76 74.00 -27.24 H Peak | Pass - Band Edge
' Bluetooth BR_GFSK | 00 | 4804.00 39.73 74.00 -34.27 V | Peak | Pass - Harmonic
Bluetooth BR_GFSK | 39 | 2484.82 46.75 74.00 -27.25 V | Peak | Pass - Band Edge
? Bluetooth BR_GFSK | 39 | 7320.00 4455 74.00 -29.45 V | Peak | Pass - Harmonic
Bluetooth BR_GFSK | 78 | 2483.58 52.22 74.00 -21.78 H Peak | Pass - Band Edge
° Bluetooth BR_GFSK | 78 | 7440.00 44.19 74.00 -29.81 H Peak | Pass - Harmonic
Bluetooth BR_GFSK | 00 | 2384.98 52.95 74.00 -21.05 H Peak | Pass - Band Edge
! Bluetooth BR_GFSK | 00 | 4804.00 39.27 74.00 -34.73 V | Peak | Pass - Harmonic
Bluetooth BR_GFSK | 39 | 2487.40 47.57 74.00 -26.43 V | Peak | Pass - Band Edge
° Bluetooth BR_GFSK [ 39 | 7323.00 4552 74.00 -28.48 \% Peak | Pass - Harmonic
Bluetooth BR_GFSK | 78 | 2483.70 57.42 74.00 -16.58 V | Peak | Pass - Band Edge
° Bluetooth BR_GFSK | 78 | 7440.00 44.30 74.00 -29.70 \% Peak | Pass - Harmonic
25 LF 78 41.64 32.83 40.00 -7.17 \% QP Pass - LF
26 SHF 78 | 24865.56 39.20 74.00 -34.80 \% Peak | Pass - SHF
31 LF 78 41.64 33.06 40.00 -6.94 \% QP Pass - LF
32 SHF 78 | 23241.89 39.78 74.00 -34.22 \% Peak | Pass - SHF
TEL: 886-3-327-0868 Page Number : C2 of C34

FAX: 886-3-327-0855
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Report No. : FR451606A

Pol. Horizontal Fundamental
[l [aal]]
1
Lu f1L 1
_ Yy
H T 1 :] T
" . - ) L B
£ Y W |-
Peak i . i — ! I — I B —
fer. 1 b ] o+ i L1 i, 180, fro 8 F. 8 b
reeuency (Mt} Tragustiy (WAL
St : 00N e B00EN
Conditbns PESLBE 18 38 FINNO-IST) 2458 HORINTAL Contitlns PESL4 38 FUNG<1512_J820 FORTIONTRL
+ R T O, BB STt = R O, BB ST At
Lisdt ind ot (dhlefremp M M TR Lot ind ot (hlefremp M M TR
Freg Leml Ll Porgls Lewed Factor  Lows Factor Facter lmark Frag Leml Liee Porgls Lewed Factor  Lows Factor Facter lmarkc
T mEarEAn 8 84 8t & & & o 8 WiEATEAT @ B4 @1 & & & o
I MM BN NN L0 DB LT BN e W NN 1 T S WL D LT B4 R M N
IoPHE BN ONNLE - T FI N P . T
TEL: 886-3-327-0868 Page Number : C3 of C34

FAX: 886-3-327-0855




samonas. FCC RADIO TEST REPORT Report No. : FR451606A

Pol. Vertical Fundamental
[l [aal]]
i
Lu f1L 1
i e 4, et W""‘“"h -
1 } o |
Peak i I I — N I . B
per. 1 b ] o+ i L1 i i, 180 fro 8 L b
reeuency (Mt} Tragustiy (WAL
St : 00N e B00EN
Conditlns PESLBE 18 38 FINO-IST]_JSHE VEATIOR Contitlns PESL4 30 BUNG<1512_J6 VEITIAL
+ R T O, BB STt = R O, BB ST At
Lisdt ind ot (dhlefremp M M TR Lot ind ot (hlefremp M M TR
Freg Leml Ll Porgls Lewed Factor  Lows Factor Facter lmark Frag Leml Liee Porgls Lewed Factor  Lows Factor Facter lmarkc
T mEarEAr 8 84 8t & & & o 8 WiEATEAT @ B4 @1 & & & o
I 34T B3 HN-DE I DB LG B R M NN L UL P T DA LT B4 R B MM
IoMME HY u-ne . e e A FI 1 KT P . T
TEL: 886-3-327-0868 Page Number 1 C4 of C34

FAX: 886-3-327-0855



samonas. FCC RADIO TEST REPORT Report No. : FR451606A

Pol. Horizontal Vertical

= | "

Peak s
Avg s : : . : . s
e, S0e. 1200, 1500, L] e, 000, 1200, 15000, L
Fraquascy M Fraquascy M
Site  : BORSW Site  : BORSW
Condition: PEAC_74 30 SL280-1502 248308 MRLINTAL Condition: PEAC_T4 3u FL280-1502 248308 VERTICRL
Lisit Wl Aat Cbleireap A Mos TR Lisit Gl et Cblereap A Mos TR
Freq Level Qoo Ragin Lewel Factor  Loss Facter Facter Sk Freq Level Qoo Rargin Lewel Factr  Loss Facter Facter Sk
T mEinaN: 8 &4 @ & 8 8 a & T mEinaNs 8 &4 @ & 8 8 a &
xuu»nuuununnnnunnm - xuuunuuunmsnnnumum - K
] oaMM NS NN-Ne - - e REME ] oaMM NP NN - - e REME
TEL: 886-3-327-0868 Page Number : C5 of C34

FAX: 886-3-327-0855



SPORTON LAB.

FCC RADIOTEST REPORT

Report No. : FR451606A

Pol. Horizontal Vertical
Levd i) Levd {Biin)
s — s —
14.47G LU =t
i MG o MG
~14.5G T T
Avg 1 — —
1l 1l
(o i ™ 0 e s i i 0 0 e 0
Frequency (D) Fraquency ()
Site  ; B0TEY Site  ; B0TEY
Condition: A4 5¢ 3o 3000-1502 108 SRTIVA (ondition: A6 5¢ 3o SANO-1ST) 268308 VERTICA,
Level ¥ Leve ki
11 11
17.7G L L
L L
~18G = s = - ) ) - - -
M g -
Avg b1 .1
1. 1.
il 1T {78 s, ] i1 1T 1ThilL 118 1
Frepeny (R Frepency M
Gte B Gite BN
Condition: A5 54 3n SEOA0-1502 64303 ORTENRL Condition: 5 54 3u SA0-1502 48308 VERTICAL
TEL: 886-3-327-0868 Page Number : C6 of C34
FAX: 886-3-327-0855




samonas. FCC RADIO TEST REPORT Report No. : FR451606A

Pol. Horizontal Fundamental
i [aal]]
i
j N . L 1 1 . J :] T MW
e oy ! ! !
Peak [ 1 I— i [ 11— I — N
%3 i a1 Fol ] 1 i, 180, fro 8 L b
Foepaey (M) Tragustiy (WAL
St : B0OEH e B00EN
Conditkns PESEBE % 38 YINNO-LSH]_ D4HE HORITONTAL Contitlns PESL4 38 FUNG<1512_J820 FORTIONTRL
+ R Tz B O, MR Tt = R O, BB ST At
Lot fewd  Eot Cable Premmp A W TR Lot ind ot (hlefremp M M TR
Freg Leml Ll Porgis Lewel Fachor  Lows Ractor Facter ik Frag Leml Liee Porgls Lewed Factor  Lows Factor Facter lmarkc
T mEarEAr & &4 8r & & & o g WiEATEAT @ B4 @1 & & & o
| DBOH OB RGN BT D0 TE BN MM 1N T MM TV BN ICTH IR T T VI R 7
DOMEH RN URRE - - o e o e FIE T T p— - e e - AR
TEL: 886-3-327-0868 Page Number : C7 of C34

FAX: 886-3-327-0855



samonas. FCC RADIO TEST REPORT Report No. : FR451606A

Pol. Horizontal Fundamental
PN
e Yy o 1 - ——
Peak | o . Blank
e WL T 0
]
P
Conslilon: PEMBE 0 3 SINO-IS1] JHTH HORTZNTAL
£ B el e i, R ST :idgtn
Lt imd ot Clefremp b Mo Thm
freg Leel  Line Mangls Lewed Factor L Fachor actr e
T mEandEir & B4 Ar & & & a
I M &4 WNN-DST @ DN OLE BE ke D T
3 MY MY WK -NN - - - - - ERR
TEL: 886-3-327-0868 Page Number : C8 of C34

FAX: 886-3-327-0855



samonas. FCC RADIO TEST REPORT Report No. : FR451606A

Pol. Vertical Fundamental
i [aal]]
i
- - _— w
j ) 7 N ._-.._._. —-—-«-r‘J :]
£y =
Peak i . s o B
%3 D a1 Fol ] 1 i, 180, fro 8 L o
Foapay (M) Tragustiy (MAT]
St : B0OEH e B00EN
Contiekns PESEBE 4 38 YINO-LST]_ DSHE VEATILR Contitlns PESL4 30 BUNG<1512_J6 VEITIAL
= R Tz B O, MR Tt = R O, BB ST At
Lot fewd  Eot Cable Premmp A W TR Lot ind ot (hlefremp M M TR
Freg Leml Ll Porgis Lewel Fachor  Lows Ractor Facter ik Frag Leml Liee Porgls Lewed Factor  Lows Factor Facter lmarkc
T mEarEAr & &4 8r & & & o g WiEATEAT @ B4 @1 & & & o
14003 G55 TR G M TAL BOE MM B 3 MM TV B K PR ICES IR TS T VI T
DoAY M UE-Re - - - Frir] IR B e e - T
TEL: 886-3-327-0868 Page Number 1 C9 of C34

FAX: 886-3-327-0855



samonas. FCC RADIO TEST REPORT Report No. : FR451606A

Pol. Vertical Fundamental
PN
—
Peak o - Blank
HEL W e -
Frespency i
St : 00N
Cengeloms FEMBE T4 3o SINO-IST) I VEATIOA
+ BB T B VA 0, B Tty
Lot ind et Ohlefemp Im Mo TRe
freg Lol Lise Pargls Low] Bactor  Low actor actor e
T mEarEAr 8 84 8t & & & o 8
| MME ET NN-DE L8 DN LU AR M M MK
DoMMB NN UM ey Y IT
TEL: 886-3-327-0868 Page Number : C10 of C34

FAX: 886-3-327-0855



SPORTON LAB.

FCC RADIOTEST REPORT

Report No. : FR451606A

Pol. Horizontal Vertical
BN el ]
.
g I S I N
Peak
ot 1+ 1
Avg
e, Iy 12000, 1500, T
Fremescy HY
St RA0DEN FLT o

Condition: PEAL T4 3 FL080-1512 248308 MOSTINTAL

Beed  dat Gablefremp A Mm Tem
frql.ul uum Level Factor  Loss Facter Factar FE

Conditlen: P74 du SLARD-D52 00338 VERTIERL

Beed Aot Gablefremp A Mm Tm
frqu-al liunrﬁ\ Levell Factor  Loss Fachor Factar bt

:m.un.nu.uumu.ﬁu.ummw e :muur:r-luimmlu.ummw R
N BERE 1oSIE IS5 M B o e e e RERE
i TR WE um-nE FHS au E!.MM l.-ll AL 1 THW W5 N -RS B au E!.MM l.-ll e e A
4T M W R i 4T B MM -RH - e RS
TEL: 886-3-327-0868 Page Number : C11 of C34

FAX: 886-3-327-0855




wamonae. FCC RADIOTEST REPORT

Report No. : FR451606A

Pol. Horizontal Vertical
Lové jei'm) Levd |eim)
oS 1 o5 1
14.47G “'_ T =1
ez MG o MG
~14.5G T T
Avg b - =
. §——- —
W i W ™ e s i i ™ ™ r s
Fraguency Y Fraguency Y
Site  ; B0TEY Site  ; B0TEY
Confition: 346 54 30 SL0-150 20308 KGRIV Condition: 45 54 3 SL-1S0 200208 VERTCHL
Level b Level B m
11 11
17.7G T T
i 8l e 8l
P R =
Avg k.1 1
1. 1.
il il ! 1T 17e L] 1Tl 1T 178 s, ]
Freqency ) Frequency )
G : OB G : B0
Condition: 405 54 To SL-152) 264308 KTV, Condition: 4§ 54 o SL0-1520 40308 VBT

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

Page Number

: C12 of C34




samonas. FCC RADIO TEST REPORT Report No. : FR451606A

Pol. Horizontal Fundamental
[aal]]
1 5
= g
Y mati |
Peak | - s ! I |1 | —
F. i F g - i, 180, fro 8 L b
reuency (et} Tragustiy (MAT]
St : 00N e B00EN
Conditlns PESLBE 18 38 FINNO-(ST)_ 18NS0 HORINTAL Contitlns PESL4 38 FUNG<1512_J820 FORTIONTRL
+ R T O, BB STt = R O, BB ST At
Lisdt ind ot (dblefremp M M TR Lot ind ot (hlefremp M M TR
Freg Leml Ll Porgls Lewed Factor  Lows Factor Facter lmark Frag Leml Liee Porgls Lewed Factor  Lows Factor Facter lmarkc
T mEarEAn 8 84 8t & & & o 8 WiEATEAT @ B4 @1 & & & o
I M35 R MNCITE N DR OLE B M DL MK R 1R R ICTIA IR T I VI T 7
IoNMY P W -HY . e e A FI 1N Pp— e T
TEL: 886-3-327-0868 Page Number : C13 of C34

FAX: 886-3-327-0855



samonas. FCC RADIO TEST REPORT Report No. : FR451606A

Pol. Vertical Fundamental
[aal]]
1
= g
Peak N - 15 - S
F. i FL 3 - i, 180, fro 8 L b
reuency (et} Tragustiy (MAT]
St : 00N e B00EN
Condtitlns PEALBE 18 38 FINO-(ST]_JSHE VEATIOR Contitlns PESL4 30 BUNG<1512_J6 VEITIAL
+ R T O, BB STt = R O, BB ST At
Lisdt ind ot (dhlefremp M M TR Lot ind ot (hlefremp M M TR
Freg Leml Ll Porgls Lewed Factor  Lows Factor Facter lmark Frag Leml Liee Porgls Lewed Factor  Lows Factor Facter lmarkc
T mmarEA @ B4 Br @ & @ o MeEArEY @ B At & @& @ o 8y
1 M350 SLEE ML A DR OLE MO M 17 MK R TN P I DR LG BB e BT MK
IoNMG OB WM -HE - e e A EI 1T Pp— T T
TEL: 886-3-327-0868 Page Number : Cl4 of C34

FAX: 886-3-327-0855



wamonae. FCC RADIOTEST REPORT

Report No. : FR451606A

Pol. Horizontal Vertical
8ol L]
i i
L :J L
M‘Mﬂwﬁ ' Wﬁv—‘%
Peak
o o f - I S —
Avg
B 12000, 15000, ] B, B0 12000, 15000, o]
Freguscy M- Freguescy MY
bt x BA0DEEY bt EA0DEEY
Condition: PEM P Jn SLIGD-1513 24808 MOTTONTAL Condition: PEML L Ja FLIED-1513 MBI VEATICHL
Beed  dat Gablefremp A Mm Tem Beed Aot Gablefremp A Mm Tem
Freg Level uum Level Factor  Loss Facter Factar FE Freg Lewel uum Levell Factor  Loss Fachor Factar bt
T Me@anBas B @4 & 8 8 & @ 4 T MeEahBAs B @4 &s 8 8 & o 4
OB AL M iil-lil.l? i!.ﬂtln'liﬁfl? hli A oSEM ALl ME-LR as i!.ﬂth'liﬁfl? hli -
1 G N Muene T 1 Gem NAa MEenE - mo o BERAE
!m.-u.uunanmmmmu A sm-unuwnummmu w e P
& Al Bl m-E i 4 feAM B MMMl - E
TEL: 886-3-327-0868 Page Number : C15 of C34

FAX: 886-3-327-0855




FCC RADIOTEST REPORT

SPORTON LAB.

Report No. : FR451606A

FAX: 886-3-327-0855

Pol. Horizontal Vertical
Lo B Lo B
s — s —
14.47G LU ==
ez MG 84 o MG 84
~14.5G IR S R -
Avg ) Ry
1l — — 1l
(o i Wi 0 e s i i 0 0 r 0
Frequency (D) Fraquency ()
Site  ; B0TEY Site  ; B0TEY
Condition: A4 5¢ 3o 3000-1502 108 SRTIVA (ondition: A6 5¢ 3o SANO-1ST) 268308 VERTICA,
Level ¥ Leve ki
! !
17.7G N} 1 1
L L
~18G = T 7 T
e e R sy
Avg } }
1 1
il 1T {78 118 ] 118 1T 178 118 1
Frepen MY et M
Gte B Gite BN
Condition: A5 54 T SUM-I52] 148138 SORTTOA, Condition: A% 54 T BN0-152) JORTOE WRTIC
TEL: 886-3-327-0868 Page Number : C16 of C34




samonas. FCC RADIO TEST REPORT Report No. : FR451606A

Pol. Horizontal Fundamental
Level BV [aal]]
| i
. s
_ Lo ]
| 1 . L
PIT SR A ™ v
gt
* b1
Peak T S— ! | ! ! ! ) ! ! i —
s P ) 2 D Fov] i, Th frl b b ]
Frequescy Mz} remency [MET}
Site G005 bt : 06
Conditon: PEMCEE 76 0 SANO-IST2_ 40308 HORIONTAL Conielens PESL 7 3o SLNO<1512 28410 HORIZNTEL
+ R0 T 00N VER: 3000, M SNT:Aits © B BB VB B T ety
Linit feod Mot Cbledresp A Mo Ve Linit el den Cblefremp A Mo TR
fFreg Level  Lise Margin Level Factor  Loss Pactor factor ek Frag Leml Liee Porgls Lewed Factor  Lows Factor Facter marc
TTmanar @ B & & & & o g T mEarEA 8 84 8t & & & o 8
1ONMH 5L R-NE 0.8 DS L BN AN M 25K I ML L e e 5 D8 LT B e X X5 M
2 MMM NI UREE - e e e e e e R PR N p—— B T
TEL: 886-3-327-0868 Page Number : C17 of C34

FAX: 886-3-327-0855



wamonae. FCC RADIOTEST REPORT

Report No. : FR451606A

Pol. Vertical Fundamental
Level [V Level [V
T
us- us- :
L)
! P i
X8
Peak 9 ==
pr P v s w 190 . o w
Frequency Mz} Frequency e}
Site  : BX00EHY Site  : B00EHY
Coadition: PEARSE 6 30 SANO-ISH 20308 VERTIA Coadition: PEAL T4 30 SL0N0-1S2 264308 VERTHCL.
+ R84 3000, DO VBN 3000, 000G ST:cts + R0 000 D00 VBN 3000, BN ST:Adte
Lisit Gl det Cllefremp Aa Mos TR Lisit fed Aot Cllefremp Ax Mos TR
freg Leved  Lise Morgin Leved Factor Lot Factor factor ek freq Loved  Lise Morgin Leved Factor  Loss Factor factor ek
MANIET & @4 Ar & & & o i MANIET & B4 Br & & & o i
1ODUO LM MMM 06 DO LB BN AN N MK TNALMNE LEAE e e ME D& LT BN AN W MK
1 BN D% WREM - o e e e e 1 MM B e e - e - R
TEL: 886-3-327-0868 Page Number : C18 of C34

FAX: 886-3-327-0855




samonas. FCC RADIO TEST REPORT Report No. : FR451606A

Pol. Horizontal Vertical

[ lad (T T T T LT T To

Peak <
Avg s : — . - . 1
e, e 12000, 1500, 54000 ™ (3 e 1000, 1500, 000
Fraquascy M Fraquascy M
Site  : BORSW Site  : BORSW
Condition: PEAC_74 30 SL280-1502 248308 MRLINTAL Condition: PEAC_T4 3u FL280-1502 248308 VERTICRL
Lisit Wl Aat Cbleireap A Mos TR Lisit Gl et Cblereap A Mos TR
Freq Level Qoo Ragin Lewel Factor  Loss Facter Facter Sk Freq Level Qoo Rargin Lewel Factr  Loss Facter Facter Sk
T mEinaN: 8 &4 & & 8 8 a & T mEinaNs 8 &4 @ & 8 8 a &
xmu»nuuuuannnnumﬁm - xmu»nuuunannnnauum - K
] oMM NN RN - - e REME ] oMM NS MN-RE - - e REME
TEL: 886-3-327-0868 Page Number : C19 of C34

FAX: 886-3-327-0855



SPORTON LAB.

FCC RADIOTEST REPORT

Report No. : FR451606A

Pol. Horizontal Vertical
Level ¥ Lo B
i s —
14.47G L —
5 o MG
~14.5G T T
Avg il o P ey fEey e pese] PSR e
il §— _—
L i 1448 i ] w i ™ ™ e s
Frepeny (R Fraquency ()
Site  : BGDEE Site  ; B0TEY
Condition: A5 54 Ja SU-152 D8RS SCRTTOAL Condition: A5 54 3 SL000-1S12 248308 VERTICHL
Level ¥ Leve ki
i i
17.7G L L
L L
e P e
Avg b1 i
il il
1l ma. 1T, e L] 1ML ma. 1T, e 1
Frepen MY et M
Gte B Gite BN
Condition: A5 54 Ja SU-152 D8RS SCRTTOAL Condition: A% 54 T BN0-152) JORTOE WRTIC
TEL: 886-3-327-0868 Page Number : C20 of C34

FAX: 886-3

-327-0855




samonas. FCC RADIO TEST REPORT Report No. : FR451606A

Pol. Horizontal Fundamental
i [aal]]
! 1 1 -
a3 — — g
- - — _— w
0 | T
et bt - R S
£ ! " [
Peak T I ! - ! I | I — ! ! I ! [ - [
%3 i a1 Fol ] 1 i, 180, fro 8 L b
Foepay (M) Tragustiy (MAT]
St : B0OEH e B00EN
Conditkns PESEBE % 38 YINNO-LSH]_ D4HE HORITONTAL Contitlns PESL4 38 FUNG<1512_J820 FORTIONTRL
+ R Tz B O, MR Tt = R O, BB ST At
Lot fewd  Eot Cable Premmp A W TR Lot ind ot (hlefremp M M TR
Freg Leml Ll Porgis Lewel Fachor  Lows Ractor Facter ik Frag Leml Liee Porgls Lewed Factor  Lows Factor Facter lmarkc
T mEarEAr & &4 8r & & & o g WiEATEAT @ B4 @1 & & & o
1 DM WS MR LR DN TE BN MM M 1M TV BTN - P TSI TR T VI I
oMM OHE UBRE - - o e o e FIE LY - . T
TEL: 886-3-327-0868 Page Number 1 C21 of C34

FAX: 886-3-327-0855



samonas. FCC RADIO TEST REPORT Report No. : FR451606A

Pol. Horizontal Fundamental
PN
™
Peak B Blank
HEL W e -
Frespency i
St : 00N
Cenglees FEMTBE 74 o SINO-IST] I HORIZNTAL
+ BB T B VA 0, B Tty
Lot il bt (Blefeemp Im Mo TRe
freg Ll Lise Pargln Low] Bactor  Low Bactor actor e
T mEarEAn 8 84 8t & & & o 8
| MM GM NN LS BN LE AE e M 2T ME
IoMNMI BY UN-NRE e e e RN
TEL: 886-3-327-0868 Page Number 1 C22 of C34

FAX: 886-3-327-0855



samonas. FCC RADIO TEST REPORT Report No. : FR451606A

Pol. Vertical Fundamental
i [aal]]
— 1 1 1 — | T
J . - | 1 o 1 :]‘—.._M-‘J "-II'M .
Peak I — ] | ! [ | s | — ! I — [
it ¥ D a1 Fol ] 1 i, 180 fro 8 L b
Foapey (M) Tragustiy (MAT]
St : B0OEH e B00EN
Contiekns PESEBE 4 38 YINO-LST]_ DSHE VEATILR Contitlns PESL4 30 BUNG<1512_J6 VEITIAL
= R Tz B O, MR Tt = R O, BB ST At
Lot fewd  Eot Cable Premmp A W TR Lot ind ot (hlefremp M M TR
Freg Leml Ll Porgis Lewel Fachor  Lows Ractor Facter ik Frag Leml Liee Porgls Lewed Factor  Lows Factor Facter lmarkc
T mEarEAr & &4 8r & & & o g WiEATEAT @ B4 @1 & & & o
1 5B BT RN OB D3 LB B MM N N MM TV BN P UBID D6 T B R M1 MM
DoNEE NN UERE - - o o o e FIE T R P . T
TEL: 886-3-327-0868 Page Number 1 C23 of C34

FAX: 886-3-327-0855



SPORTON LAB.

FCC RADIOTEST REPORT

Report No. : FR451606A

Pol. Vertical Fundamental
PR S
Pl
Peak e Blank
ML e . #0
Frequency Mz}
Site  : B0QEMNY
Condition: PEAKBE 74 3u SINC-1S12 249308 VEATIIAL
+ R4 2000, B VBN 3000, 000 ST:Adts
Linit el et (llefremp  Aa Mo Th
freg Level  Lise Margin Level Factor  Lass Factor Factor ek
WeErENT & AW Gr & & & o &g
1M 05 RN Q1 DN 26 BE AN N 2K
1 MDA NN URNE - e e e e e ARl
TEL: 886-3-327-0868 Page Number

FAX: 886-3-327-0855




SPORTON LAB.

FCC RADIOTEST REPORT

Report No. :

FR451606A

site @ BASA
Condition: PEAL T4 3n FL080-1502 248308 MOSTINTAL

Besd Aot QablePresp A Mo TRm

Pol. Horizontal Vertical
i i)
.
_WL‘E
'I-M'—%
Peak ' - '
Avg

FLT o
Conditlen: P74 du SLARD-D52 00338 VERTIERL

Reed vt DablePressp A Mo TR

Freg Level uum Level Factor  Loss Facter Factar FE Frag Level liunrﬁ\ Levell Factor  Loss Fachor Factar bt
T MRl B B9 & @ & & o M T meBAaBah B B9 & @ & & o M
IOoERN 86 Me-n0 BN M.HM“ LA e A IOSRN A0 MR-GE B M.HMM L ]
1 ERN LH RR-aEn - "o r BERAE 1 SR8 Ua WR-EE - "o o BERAE
I TN 81 MR-EP 88 ms rlisﬁuls L2 - FEAL I TN N5 MN-HY B0 is.!s rlisﬁuls l.-ll - FEA
4 TN BD MN-NE - e e e e - IR 4 TN N MR-BN - - R
TEL: 886-3-327-0868 Page Number 1 C25 of C34

FAX: 886-3-327-0855




SPORTON LAB.

FCC RADIOTEST REPORT

Report No. : FR451606A

Pol. Horizontal Vertical
Level ¥ Lo B
i s —
14.47G L —
5 o MG
~14.5G T T
Avg il [ =
il fl
L i 1448 i ] w i ™ ™ e s
Frepeny (R Fraquency ()
Site  : BGDEE Site  ; B0TEY
Condition: A5 54 Ja SU-152 D8RS SCRTTOAL Condition: A5 54 3 SL000-1S12 248308 VERTICHL
Level ¥ Leve ki
i i
17.7G L
L L
~18G = = = - - - = - - - = -
e
Avg ]__—____“_,-N‘- n
il il
1l ma. 1T, e L] 1ML ma. 1T, e 1
Frepeny (R Frepeey M
Gte B Gite BN
Condition: A5 54 Ja SU-152 D8RS SCRTTOAL Condition: A5 54 % SENG-1ST) Je8R08 VBT
TEL: 886-3-327-0868 Page Number 1 C26 of C34

FAX: 886-3

-327-0855




FCC RADIOTEST REPORT

SPORTON LAB.

Report No. :

FR451606A

Pol. Horizontal Fundamental
Leve [V Level |l
 FU
s - s -
FEALEE N L R0
]
Peak 9-
) I ™ o N 0 ™ 1500, P 0. X0
Frequency Mz} Frequency Mz}
Site : B00EHY site ;8008
Condition: PESC BE 24 3u SUNO- 1512 240308 HORIINTAL Condition: PEMC 74 3u SLNO-1522 264308 KOKIINTAL
+ R ThO0. 00 VBN 3000, B0 ST:Ato + R0 ThOR. B0 VBN: 000, B0 SIT:Ato
Linit fesd ket (ledrewp Ax Nos TR Linit fesd At (ledrewp Ax Nos TR
freg Loved  Lise Margin Leved Factor  Laks Pactor factor ek freg Leved  Lise Margin Leved Factor  Lass Pactor factor ek
TTmaMrEar & @a 8r & & & o i TTmaMrEir & @a 8r & @ & o iy
1N S LMD SLE DN mum WK PRT T RUTS  po— uLs o mum wm WK
1 MMM N YRR - e e e e BEUM 1 MM B e e - e e e e UM
TEL: 886-3-327-0868 Page Number 1 C27 of C34

FAX: 886-3-327-0855




wamonae. FCC RADIOTEST REPORT

Report No. : FR451606A

Pol. Vertical Fundamental
Level BVl
L
LTKR LY
e o =
Peak
Ni. W N “n e 9 . . 00
Frequency Mz} Frequency Mz}
Site  : BX00ENY Site  : EX00EHY
Conditioe: PEACBE 6 Ju SINO-1S12 290308 VERTIA Ceadition: PEAC 74 30 SLNG-1522 260328 VERTHAL
+ R0 T 00 VER: 3000, M SNT:Ats + R TR VBN 3000, MR SNT:Ats
Lisit el det Cbledrewp A Mor Ve Lisit el det (bl frewp A Mos Ve
fre Lovel  Lise Margin Level Factor  Loss factor factor ek freg Love)  Lise Margin Level Factor  Less factor factor ek
TTmaEr @ @ Gr & & & o i TTmarEir @ @ &r & & & o i
1M S TN -IGSE 5L DN mzum T 1NN S e e m v ma.um T
1 OMOM DK URBM - . e ey T PRI I X S— . e ey T
TEL: 886-3-327-0868 Page Number 1 C28 of C34

FAX: 886-3-327-0855




SPORTON LAB.

FCC RADIOTEST REPORT

Report No. :

FR451606A

site :BaEA
Condition: PEAL T4 3 FL080-1512 248308 MOSTINTAL

Besd Aot QablePressp A Mo TRm

Pol. Horizontal Vertical
BN el ]
.
R
Peak ' ' ' ' '
Avg

FLT o
Conditlen: P74 du SLARD-D52 00338 VERTIERL

Reed vt DablePressp A Mo TR

Freg Level uum Level Factor  Loss Facter Factar FE Frag Level liunrﬁ\ Levell Factor  Loss Fachor Factar bt
T melaaBah B B9 & @ & & o 4 T meBaBah B B9 & @ & & o
SRR AR HH!!MHH!!.’HMW hli e A I SRR AR HH!!HHI‘J!!.’HMM hli = A
1 H6M 6N HN-NE o BERAE 1 S8 M ME-E o BERAE
!Mlu.lh!!ﬂﬂﬁiﬂﬂ-ﬂmu - FEAL !MHHHHIH!HHH.HMMM - [P
4 TN BH NN - IR 4 PN BN SLE - - R
TEL: 886-3-327-0868 Page Number 1 C29 of C34

FAX: 886-3-327-0855




wamonae. FCC RADIOTEST REPORT

Report No. : FR451606A

Pol. Horizontal Vertical
Lo B Lo B
o5 — s —
14.47G LU 1
o A 84 o G 54
~14.5G T T
Avg [ . =
fl — fl —_—
(o i ™ 04 e s i i 0 0 e 0
Frequency (D) Fraquency ()
Site  ; B0TEY Site  ; B0TEY
Condition: A4 5¢ 3o 3000-1502 108 SRTIVA (ondition: A6 5¢ 3o SANO-1ST) 268308 VERTICA,
Level ¥ Leve ki
i i
17.7G “} ™ L
L L
~18G = = - - - = -
[ e 1 et
Avg :]’ L)
il il
1l M. 1T, e L] 1ML ma. L] e L]
ey (R Frepency M
Gte B Gite BN
Condition: A5 54 T SUM-I52] 148138 SORTTOA, Condition: A% 54 T BN0-152) JORTOE WRTIC
TEL: 886-3-327-0868 Page Number : C30 of C34

FAX: 886-3-327-0855




SPORTON LAB.

FCC RADIOTEST REPORT

Report No. : FR451606A

Pol. Horizontal Vertical
}E
b
QP/
Peak Py o
Hee  c BRI e c BGEE
Condition: (7 u CHLELAMTDNIN-0E 7000 § O MOALIONTAL Condition: (7 dn CHLEIIMMBMIN-S 000 | o VETICR
Lot M ekl ax B TR Lt M ekl sx B TR
freq Level Lise Pagle Lew] factor Lo Mactor Pt ek Freq Level Line Pagle Lew] factor Lo Mactor Pector ik
WeEAn SN £ B4 Br & & & @ sy WeEAnEdr £ B4 Br & & & @ g
PR LA AL B RS LT RE e - bk T R IR AR N T L T T
!OMT M4l UM R B LK LY LS e - e IOMT NI MM AT BT I L RS e - - ek
I P BT ERGEDE 8T 1S L5 2O e o ek ] OBEEE DG RN B BN LD DL R o o
O RN M CRE O DS L8 R e o bk 4OMEM RS MM 5E 08 B L8 R e o bk
§OTAN N WRILH A B LR e e - bk §OTEN ME MRS N RS L0 e e - bk
£ A M ER-LE DTS RE LN DO e e el £ 541 108 R G1LM BB RE 4% DO e e P
TEL: 886-3-327-0868 Page Number : C31 of C34

FAX: 886-3-327-0855



SPORTON LAB.

FCC RADIOTEST REPORT

Report No.

: FR451606A

Pol. Horizontal Vertical
mj_ nj-
s a5
Pt Tt
j I ..
et i I
Peak - T e B e S
5 LI
e it il A Fo ] HeaL it 8 A Fo ]
Frequenny Y Frequesny Y
St BOEE site ;RS
Condition: PEAL 74 ln F 993 271106 HRIDNCAL Condiilon: PEAL 74 ln S @893 131100 VERTIOL
Lindt i Mt Gkleam A We T Lisit i Mt Gkl e A We T
Freg Lol Lise Margin Lol Pacher  Los Pacher Pacter ek Freg Leml Lise Margin Lol Pacher  Los Pacter Pacter lemark
T mBMBan B &d 8k 8 8 8 o iy T BB B &4 B 8 8 8 a iy
DM BE OMME-ED S5 OBE LU RS AM - M55 BN OMM-AH BMN RN LU OBE AWM - B
TEL: 886-3-327-0868 Page Number : C32 of C34

FAX: 886-3-327-0855




samonas. FCC RADIO TEST REPORT Report No. : FR451606A

Pol. Horizontal Vertical

=

QP/
Peak o
Hee  c BRI e c BGEE
Condition: (7 u CHLELAMTDNIN-0E 7000 § O MOALIONTAL Condition: (7 dn CHLEIIMMBMIN-S 000 | o VETICR
Lot M ekl ax B TR Lt M ekl sx B TR
freq Level Lise Pagle Lew] factor Lo Mactor Pt ek Freq Level Line Pagle Lew] factor Lo Mactor Pector ik
MeEAnEdr £ B4 Br & & & @ sy WeEAnEdr & B4 Br & & & @ sy
PO RH 4N BE RN LY RE L - bk T N R T N T T
!OBLTE MW MM S0 WS LR RN e - e IOINM BN OH-WL WE B LS N MR - -k
] OFLS RAT EM S G M LY RO e o ek IOBRTI MT MRS BT BE LN NG R o ok
ORI MO MM BT I8 L8 R e o bk M NG ERDE B e L8 R e o bk
§OTIR BN KDL SN DN L8 e e - bk §OTRH NG MR B4 B AL R e - bk
& SLE NI ER-WT IDE RE LN NS e e el £ MWEER 151 R LE HE BRI LN DT LE e P
TEL: 886-3-327-0868 Page Number : C33 of C34

FAX: 886-3-327-0855



SPORTON LAB.

FCC RADIOTEST REPORT

Report No. :

FR451606A

Pol. Horizontal Vertical
;T. ;T_
s a5
P4 P T4
:J L L
1
% “ e s - it - i * -
Peak
5 .
e it il A Fo ] ) HeaL it i A Fo ]
Frequenny Y Frequesny Y
St BOEE site ;RS
Condition: PEAL 74 ln F 993 271106 HRIDNCAL Condiilon: PEAL 74 ln S @893 131100 VERTIOL
Lindt i Mt Gkleam A We T Lisit i Mt Gkl e A We T
Freg Lol Lise Margin Lol Pacher  Los Pacher Pacter ek Freg Leml Lise Margin Lol Pacher  Los Pacter Pacter et
T mBMBan B &d Bk 8 8 8 a iy T BB B &4 B 8 8 8 a iy
| OMEEES ME MM-BM BN RN LU RS AU - | BHLE B OMM-ED BH BE LM B A - M
TEL: 886-3-327-0868 Page Number : C34 of C34

FAX: 886-3-

327-0855




somonas. FCC RADIO TEST REPORT Report No. : FR451606A

Appendix D. Duty Cycle Plots

<Ant. 3>

DH5 on time (One Pulse) Plot on Channel 78 on time (Count Pulses) Plot on Channel 78

Ref Level 116.99 dByV

e e R T S P L T S e e TN e g T B

Span 0 He|
Sweep 100 ms (1001 pts)

Note:

1. Worst case Duty cycle = on time/100 milliseconds =2 *2.89 / 100 = 5.78 %
2. Worst case Duty cycle correction factor = 20*log(Duty cycle) = -24.76 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 DH5 packet completing one hopping sequence is
2.89 ms x 20 channels = 57.8 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/57.8 ms ] = 2 hops
Thus, the maximum possible ON time:
2.89 ms x2=5.78ms
Worst case Duty Cycle Correction factor, which is derived from the maximum possible ON time,

20 x log(5.78 ms/100 ms) = -24.76 dB
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<Ant. 4>

DH5 on time (One Pulse) Plot on Channel 78 on time (Count Pulses) Plot on Channel 78

#tlen 7045 PNO Fast 8w Typo. Power (RMS] | B #Aflon 2008 PNO Fast
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ow

Sig Track: OF

Ref Level 116.99 dBuV 3 0 Ref Level 116.09 dByV
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Note:

1.  Worst case Duty cycle = on time/100 milliseconds =2 * 2.89 / 100 = 5.78 %
2. Worst case Duty cycle correction factor = 20*log(Duty cycle) = -24.76 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 DH5 packet completing one hopping sequence is
2.89 ms x 20 channels = 57.8 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/57.8 ms ] = 2 hops
Thus, the maximum possible ON time:
2.89 ms x2=5.78 ms
Worst case Duty Cycle Correction factor, which is derived from the maximum possible ON time,

20 x log(5.78 ms/100 ms) = -24.76 dB

— ITHE END————

TEL : 886-3-327-0868 Page Number : D2 of D2
FAX : 886-3-327-0855



	FR451606A_R01_Part15C_Google_TG4_NA_Appendix B.pdf
	AC Mode1-L.pdf
	AC Mode1-N.pdf




