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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)
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 -
. . . 6.54 dB
38 15.247(d) | ediated Band Edg‘:;:s’;gnRad'ated Spurious Pass under the limit at
51.60 MHz
18.49 dB
3.9 15.207 AC Conducted Emission Pass under the limit at
3.36 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: Wei Chen

Report Producer: Ming Chen
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1
11

General Description

Product Feature of EqQuipment Under Test

Product Feature

Equipment Touch Computer
Brand Name Zebra

Model Name TC530R

FCCID UZ7TC530R

EUT supports Radios

NFC/UHF RFID
WLAN 11a/b/g/n HT20/HT40

WLAN 11ac VHT20/VHT40/VHT80/VHT 160

application
WLAN 11ax HE20/HE40/HE80/HE160
Bluetooth BR/EDR/LE

HW Version DVv2-2

SW Version nem_esis_A1 3_userdebug nonGMS_RelKey 2024-05-25-0412
_main_SE

FW Version FUSION_QA_6_1.3.0.001_T

MFD 23APR24

EUT Stage Identical Prototype

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

Specification of Accessories

Adapter Brand Name |Zebra |Part Number [PWR-WUA5V12WQUS
Battery 1 (1x) Brand Name |Zebra |Part Number [BT-000442-0020
Battery 2 (1.5x) Brand Name |Zebra |Part Number |BT-000442-0820
Battery 3 (BLE battery) Brand Name |Zebra |Part Number (BT-000442-002B
Battery 4 (Wireless Battery) Brand Name |Zebra |Part Number [BT-000442-002A
Battery 5 (1x) Brand Name |Zebra |Part Number [BT-000442-1020

USB TYPE Ato TYPE C cable |Brand Name |Zebra |Part Number |CBL-TC5X-USBC2A-01
23'3“:;':5 C to 3.5mm audio Brand Name |Zebra |Part Number |ADP-USBC-35MM1-01
3.5mm Earphone Brand Name |Zebra |Part Number [HDST-35MM-PTT1-01
Rugged Headset Brand Name |Zebra |Part Number |HS2100-OTH

USB TYPE C Earphone Brand Name |Zebra |Part Number [HDST-USBC-PTT1-01
Trigger Handle Brand Name |Zebra |Part Number |TRG-NGTC5-ELEC-01
Soft Holster Brand Name |Zebra |Part Number [SG-NGTC5TC7-HLSTR-01
TC53/TC58 RUGGED BOOT Brand Name |Zebra |Part Number [SG-NGTC5EXO1-01

TEL : 886-3-327-3456
FAX : 886-3-328-4978
Report Template No.: BU5-FR15CBT Version 2.4

Page Number : 5 of 28
Issue Date 2 Jul. 17, 2024
Report Version 101
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1.2 Product Specification of Equipment Under Test

Product Specification is subject 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
<Class 1>
<Ant. 6>

Bluetooth BR (1Mbps): 6.13 dBm (0.0041 W)
Bluetooth EDR (2Mbps): 6.21 dBm (0.0042 W)
Bluetooth EDR (3Mbps): 6.63 dBm (0.046 W)
<Ant. 7>

Bluetooth BR (1Mbps): 6.84 dBm (0.0048 W)
Bluetooth EDR (2Mbps): 6.96 dBm (0.0050 W)
Bluetooth EDR (3Mbps): 7.35 dBm (0.0054W)
<Class 2>

<Ant. 6>

Bluetooth BR (1Mbps): 3.06 dBm (0.0020 W)
Bluetooth EDR (2Mbps): 3.55 dBm (0.0023 W)
Bluetooth EDR (3Mbps): 4.01 dBm (0.0025 W)
<Ant. 7>

Bluetooth BR (1Mbps): 4.01 dBm (0.0025 W)
Bluetooth EDR (2Mbps): 4.49 dBm (0.0028 W)
Bluetooth EDR (3Mbps): 4.99 dBm (0.0032 W)

Maximum Output Power to Antenna

<Class 1>

<Ant. 6>

Bluetooth BR (1Mbps): 0.827 MHz
Bluetooth EDR (2Mbps): 1.169 MHz
Bluetooth EDR (3Mbps): 1.151 MHz
<Ant. 7>

Bluetooth BR (1Mbps): 0.827 MHz
Bluetooth EDR (2Mbps): 1.169 MHz
Bluetooth EDR (3Mbps): 1.149 MHz
<Class 2>

<Ant. 6>

Bluetooth BR (1Mbps): 0.829 MHz
Bluetooth EDR (2Mbps): 1.167 MHz
Bluetooth EDR (3Mbps): 1.151 MHz
<Ant. 7>

Bluetooth BR (1Mbps): 0.829MHz
Bluetooth EDR (2Mbps): 1.169 MHz
Bluetooth EDR (3Mbps): 1.151 MHz

99% Occupied Bandwidth

<Ant. 6>: PIFA Antenna with gain 1.62 dBi

Antenna Type / Gain <Ant. 7>: PIFA Antenna with gain 1.14 dBi

Bluetooth BR (1Mbps) : GFSK
Type of Modulation Bluetooth EDR (2Mbps) :11/4-DQPSK
Bluetooth EDR (3Mbps) : 8-DPSK

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

1.3 Modification of EUT

No modifications made to the EUT during the testing.

TEL : 886-3-327-3456 Page Number 1 6 of 28
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SPORTON LAB.

1.4 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.)
T L
estSite Location | . . 536 3.327-3456

FAX: +886-3-328-4978
Sporton Site No.

Test Site No.
COO05-HY, 03CHO7-HY, TH02-HY

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

FCC designation No.: TW1190

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.
3. This EUT has also been tested and complied with the requirements of FCC Part 15, Subpart B,
recorded in a separate test report.
TEL : 886-3-327-3456 Page Number 17 of 28
FAX : 886-3-328-4978 Issue Date :Jul. 17, 2024
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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 : 886-3-327-3456 Page Number : 8 of 28
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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 only the worst plane, and the worst

mode of radiated spurious emissions is Bluetooth 3Mbps mode, and recorded in this report.

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

Conducted

Test Cases

Bluetooth BR 1Mbps
GFSK

Bluetooth EDR 2Mbps
7 14-DQPSK

Bluetooth EDR 3Mbps
8-DPSK

Mode 1: CHO0_2402 MHz
Mode 2: CH39_2441 MHz
Mode 3: CH78_2480 MHz

Mode 4: CHO0_2402 MHz
Mode 5: CH39_2441 MHz
Mode 6: CH78_2480 MHz

Mode 7: CHO0_2402 MHz
Mode 8: CH39_2441 MHz
Mode 9: CH78_2480 MHz

Radiated

Test Cases

Bluetooth EDR 3Mbps 8-DPSK

<Ant.6>

Mode 1: CHO0_2402 MHz
Mode 2: CH39 2441 MHz
Mode 3: CH78_2480 MHz
<Ant.7>

Mode 1: CHO0_2402 MHz
Mode 2: CH39 2441 MHz
Mode 3: CH78_2480 MHz

AC Conducted

Emission

Mode 1 :WLAN (2.4GHz) Link + Bluetooth Link + USB TYPE A to TYPE C
Cable (Charging form Adapter) + Battery 2 (1.5x)

Remark:

1. For Radiated Test Cases, the worst mode data rate 3Mbps 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 3Mbps, and no other
significantly frequencies found in conducted spurious emission.

2. For Radiated Test Cases, the tests were performed with Battery 1 (1x)

TEL : 886-3-327-3456
FAX : 886-3-328-4978
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2.3 Connection Diagram of Test System

<AC Conducted Emission Mode>

1200V acikElHz
EUT
(Adapter)

L]

EUT
[USB T%PE A to TY'PE C cable)
D EUT
Bluetooth
Earmphone
Notebook
WLAN AP
<Bluetooth Tx with Adapter Mode>
120V ac/E0Hz
EUT
(Adapter)
EUT

(USB TYPE A to TYPE C cable)

EUT
Bluetooth Base Station
TEL : 886-3-327-3456 Page Number 1 10 of 28
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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. |Bluetooth Earphone |Jlab Jbuds Mini  [2AHYV N/A N/A

2. |WLAN AP ASUS RT-AC66U MSQ-RTAC66U |N/A Unshielded, 1.8 m
AC I/P:

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

4. |Bluetooth Base Station |R&S CBT32 N/A N/A Unshielded, 1.8 m

2.5 EUT Operation Test Setup

The RF test items, utility “QRCT Version 4.0.211.0” was installed in Notebook which was programmed
in order to make the EUT get into the engineering modes to contact with base station 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)

TEL : 886-3-327-3456 Page Number 111 of 28
FAX : 886-3-328-4978 Issue Date 2 Jul. 17, 2024
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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 : 886-3-327-3456 Page Number 112 of 28
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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.

3.2.2 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.
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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 : 886-3-327-3456 Page Number 1 14 of 28
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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.
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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.
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.
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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.
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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

(-24.76dB for Ant.6 and Ant. 7) 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

| - 3m ——;
? | ] :
|
]
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 C and D.

3.8.7Duty Cycle

Please refer to Appendix E.

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

Please refer to Appendix C and D.
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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.

3.9.2 Measuring 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 o A BT T Y e e T O S S £ e S R e I
| |
| |
| Rear of EUT to be flushed !
I with rear of table top I
I 1
| |
I |
| e |
l wa EUT l
I [ I l 80 e to
| Receiver I gruund
I 500 RF Cable 80cm : plane
| |
| |4 |
| 2 I
| 2
| 2 .3|ﬂ' :
|
| AC :
| AMH |
| ALISH) |
I |
| - & s | -
| - | ~
I - - Bonded to horizontal l - 4
4 round plane -
S A, aticihod s T U . . v
AMH = Artificial mains network (LISH)
AE = Associated equipment
EUT = Equipment under test
ISH = Impedance stabilization network
3.9.5Test Result of AC Conducted Emission
Please refer to Appendix B.
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SPORTON LAB.

3.10Antenna Requirements

3.10.1 Standard 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.

3.10.2 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
ACPower | ChainTek | APC-1000W N/A N/A NA | Jun. 19, 2024 N/A fggggcﬂ‘\’g
ol Tost Ronde & ESR3 102388 | 9kHz~3.6GHz | Dec. 06, 2023 | Jun. 19, 2024 | Dec. 05, 2024 fggggcﬂ‘\’g
Hygrometer Testo 608-H1 34913912 N/A Oct. 26, 2023 | Jun. 19, 2024 | Oct. 25, 2024 | Conduction
(CO05-HY)

LISN Ronde & ENV216 100080 | 9kHz~30MHz | Dec. 08, 2023 | Jun. 19, 2024 | Dec. 07, 2024 fggggcﬂ‘\’g
LISN Ronde & ENV216 100081 | 9kHz~30MHz | Nov. 22, 2023 | Jun. 19, 2024 | Nov. 21, 2024 fggggcﬂ‘\’g
Software | Sojoe & EMC32 N/A N/A NA | Jun. 19,2024 | N/A Cooetn
Pulse Limiter SCH"&RZBE VTSD 9561-F N| 00691 N/A Jul. 28,2023 | Jun. 19, 2024 | Jul. 27, 2024 %’gggcﬂ‘\’(’;
LISN Cable MVE RG-400 260260 N/A Dec. 28, 2023 | Jun. 19, 2024 | Dec. 27, 2024 %’gggcﬂ‘;’;
Hygrometer | TECPEL | DTM-303A | TP201996 N/A Nov. 07, 2023 | VI2¥ 25 2 %1 Nov. 06, 2024 (C:T"'_’I‘g;_ﬁi‘;
Power Meter |  Agilent E4416A | GB41292344 N/A Jul. 12, 2023 | M E8 ZO0| aul. 11, 2024 (C:T"'_’I‘g;_ﬁi‘;
Power Sensor | Agilent E9327A | US40441548 | SOMHz-18GHz | Jul. 12,2028 | VI2Y 25 2 50%) gul. 11, 2024 (C:T"'_’I‘gzu_ﬁi‘;
Aiif,;lr 22’2@252 FSV40 101566 | 10Hz~40GHz | Aug. 23, 2023 'Vﬁ%%,zz%zzf Aug. 22, 2024 (CTOFT(‘)’;_?'?‘;
BSTtaBt%?we Rohde & CBT 101136 BT 3.0 Oct. 22, 2023 |MaY 28,2024~ 4 54 g4 | COnducted
(Measure) Schwarz ’ Jul. 09, 2024 ’ (THO2-HY)
Bilog Antenna | TESEQ 088850%255& 35419 803 | 30MHz~1GHz | Apr. 22, 2024 |0 0% 2055 | apr. 21, 2025 | (ZEREIOR
Loop Antenna | Sooe & HFH2-Z2 100315 | 9 kHz~30 MHz | Feb. 23,2024 | "\ 02 2020 | Feb. 22, 2025 (O?ngaig;if’;‘w
Double Rid9e | £ Lindgren 317 00075962 | 1GHz ~ 18GHz | Nov. 27, 2023 | Y511 0% 5029 | Nov. 26, 2024 (O??gaig;if’;‘w
Preamplifier | COM-POWER| ~ PA-103A 161241 | 10MHz=1GHz | Oct 02,2023 | 0% 22297 Oct. 01, 2024 (O?ngaig;if’;w
Preampifier | MiTEQ | AR TR0V 1500075 | 1GHz-18GHz | Apr. 19, 2024 |Y5 O 2029 Apr. 18, 2025 (O??gaig;if’;w
Preamplifier |  Agilent 84498 | 3008A02362 | 1GHz~26.5GHz| Mar. 23, 2024 |51 0% 50097 | Mear. 22, 2025 (o?g:ig;i?g\()
Preamplifier EMEC EM18G40G | 0600789 18-40GHz | Jul. 25, 2023 Jj&:%‘é‘é%zzf Jul. 24, 2024 (O?ngﬂig;if’;w
SA‘?;‘T;;“:; Agilent N9030A  |MY52350276 | 3Hz~44GHz | Mar. 26, 2024 JB‘SI'. %‘;i%zzf Mar. 25, 2025 (O?ngﬂig;if’;‘w
RFCable | Supnem | SUCOREEX E?‘gm o | Feb. 21,2024 |50 O 2057 Feb. 20, 2025 (Oigﬂig;if’gy)

5682/4
coie | TR | SO0 | M o] e [y 9 2 o o | S
RFCable | M PSRY SUC@ELEX 532078/126E | 30MHz~18GHz | Sep. 15, 2023 Jj&'_%‘é’é%%f Sep. 14, 2024 (Oigﬂig;if’gy)
RFcable | HUASRR | SUSe TN | Mvasssiz |18GHz-40GH | Feb. 21, 2024 |*5 0 2920 Feb. 20, 2025 (Oigﬂig;if’gy)
R cable | HURSRE | SUGRLTEX | sot606i2 | okHz ~ 40GHz | Apr. 22,2024 |*5 0 2020 | Apr. 21, 2025 (Oigﬂig;if’gy)
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Instrument | Brand Name | Model No. Serial No. |Characteristics Calg)ar:ietion Test Date Due Date Remark
Controller EMEC EM1000 N/A Cortrol Ant NA 0 e | VA | osenor )
Controller MF MF-7802 N/A Control Tum NA 0 S | VA | oseor )

AntennaMast|  EMEC  |Aw-BS-4s00E|  na | BOSRERIESt ISR OGSO A ey

TumTable | ChainTek |Chaintek3000|  NA | 0-360Degree | NA |0 00020 A | SEREOR
Software Audix E3 N/A N/A NA 0 e | VA | osenor )
oo | TECPEL TR32 | HE17XB2495 N/A Mar. 01, 2024 | "% 0% 20297 Feb. 28, 2025 (O?ngaiggf’gy)

S o) SCHIT?BE | BBHA9170 |BBHA9170251| 18GHz~40GHz | Nov. 24,2023 |51 0% 5929 | Nov. 23, 2024 (O?ngaiggf’gy)
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5 Measurement Uncertainty

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

Measuring Uncertainty for a Level of Confidence 3.5dB
of 95% (U = 2Uc(y)) )

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

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

6.3 dB

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

Measuring Uncertainty for a Level of Confidence 4.6 dB
of 95% (U = 2Uc(y)) )

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

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

4.3 dB

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

Measuring Uncertainty for a Level of Confidence 5.3 dB
of 95% (U = 2Uc(y)) )
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Appendix A. Test Result of Conducted Test Items

[Test Engineer:] Sylvia Li,Ju Chang [Temperature: [ 21~25 °C
[Test Date: [ 2024/5/28-2024/07/09 [Relative Humidity: [ 51~54 %
<Class 1>
<Ant.6>
99% Hopping Channel | Hopping Channel
0 . .
Mod. Data N CH. Freq. | 20db BW Bandwidth Separation Separation Pass/Fail
Rate (MHz) | (MHz) (MH2) Measurement Measurement
(MHz) Limit (MHz)
DH |1Mbps| 1 0 2402 0.894 0.827 1.012 0.5958 Pass
DH |1Mbps| 1 39 | 2441 0.894 0.827 0.990 0.5958 Pass
DH |1Mbps| 1 78 | 2480 0.894 0.825 0.994 0.5960 Pass
2DH |2Mbps| 1 0 2402 1.288 1.167 0.999 0.8586 Pass
2DH |2Mbps| 1 39 | 2441 1.286 1.169 0.999 0.8576 Pass
2DH |2Mbps| 1 78 | 2480 1.289 1.169 0.990 0.8594 Pass
3DH |3Mbps| 1 0 2402 1.233 1.149 0.999 0.8218 Pass
3DH |3Mbps| 1 39 | 2441 1.231 1.149 1.003 0.8204 Pass
3DH |3Mbps| 1 78 | 2480 1.232 1.151 1.007 0.8212 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)
2DH5 79 106.670 2.89 0.31 0.4 Pass
2DH5 (AFH) 20 53.330 2.89 0.15 0.4 Pass
TEST RESULTS DATA
Peak Power Table
Peak Power Power Limit Test
DH | CH. INTX (dBm) (dBm) Result
0 1 5.47 20.97 Pass
DH1 39 1 6.13 20.97 Pass
78 1 5.63 20.97 Pass
0 1 5.52 20.97 Pass
2DH1| 39 1 6.21 20.97 Pass
78 1 5.65 20.97 Pass
0 1 5.95 20.97 Pass
3DH1|[ 39 1 6.63 20.97 Pass
78 1 6.05 20.97 Pass
TEST RESULTS DATA
Average Power Table
(Reporting Only)
Average Power Duty Factor
DH | CH. |NTX (dBm) (dB)
0 1 5.01 5.20
DH1 39 1 5.76 5.20
78 1 5.16 5.20
0 1 3.19 5.16
2DH1| 39 1 3.96 5.16
78 1 3.36 5.16
0 1 3.16 5.15
3DH1| 39 1 3.92 5.15
78 1 3.29 5.15
TEST RESULTS DATA
Number of Hopping Frequency
Adaptive
Number of Hopping Frequency Limits .
(Channel) Hopping (Channel) FEESHAE
(Channel)
79 20 >15 Pass
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<Ant.7>
TEST RESULTS DATA
20dB Bandwidth and H ing Channel ration
99% Hopping Channel | Hopping Channel
Mod. Data NTX| CH. Freq. | 20db BW Bandwidth Separation Separation Pass/Fail
Rate (MHz) | (MHz) (MHz) Measurement Measurement
(MHz) Limit (MHz)
DH [1Mbps| 1 0 2402 0.894 0.825 0.999 0.5962 Pass
DH [1Mbps| 1 39 | 2441 0.893 0.827 1.003 0.5952 Pass
DH [1Mbps| 1 78 | 2480 0.894 0.823 0.994 0.5960 Pass
2DH [2Mbps]| 1 0 2402 1.289 1.167 0.990 0.8592 Pass
2DH [2Mbps]| 1 39 | 2441 1.288 1.167 0.999 0.8588 Pass
2DH [2Mbps]| 1 78 | 2480 1.286 1.169 1.003 0.8574 Pass
3DH [3Mbps| 1 0 2402 1.232 1.147 1.003 0.8212 Pass
3DH [3Mbps| 1 39 | 2441 1.232 1.149 1.003 0.8212 Pass
3DH [3Mbps| 1 78 | 2480 1.232 1.149 1.307 0.8216 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
DH CH. INTX (dBm) (dBm) Result
0 1 6.84 20.97 Pass
DH1 39 1 6.83 20.97 Pass
78 1 6.76 20.97 Pass
0 1 6.96 20.97 Pass
2DH1| 39 1 6.92 20.97 Pass
78 1 6.77 20.97 Pass
0 1 7.35 20.97 Pass
3DH1| 39 1 7.30 20.97 Pass
78 1 7.22 20.97 Pass
TEST RESULTS DATA

Average Power Table
(Reporting Only)

Average Power Duty Factor
DH [ CH. |NTX (dBm) (dB)
0 1 6.54 5.20
DH1 39 1 6.52 5.20
78 1 6.40 5.20
0 1 4.56 5.13
2DH1| 39 1 4.52 5.13
78 1 4.46 5.13
0 1 4.54 5.13
3DH1| 39 1 4.50 5.13
78 1 4.43 5.13
TEST RESULTS DATA
Number of Hopping Freguency.
Adaptive
Number of Hopping Frequency Limits .
(Channel) Hopping (Channel) Pass/Fail
(Channel)
79 20 >15 Pass
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<Class 2>
<Ant.6>
TEST RESULTS DATA
20dB Bandwidth and H ing Channel ration
99% Hopping Channel | Hopping Channel
Mod. Data NTX| CH. Freq. | 20db BW Bandwidth Separation Separation Pass/Fail
Rate (MHz) | (MHz) (MHz) Measurement Measurement
(MHz) Limit (MHz)
DH [1Mbps| 1 0 2402 0.892 0.825 0.999 0.5946 Pass
DH [1Mbps| 1 39 | 2441 0.893 0.829 0.986 0.5950 Pass
DH [1Mbps| 1 78 | 2480 0.895 0.829 1.003 0.5966 Pass
2DH [2Mbps]| 1 0 2402 1.283 1.167 0.990 0.8554 Pass
2DH [2Mbps]| 1 39 | 2441 1.288 1.167 0.999 0.8586 Pass
2DH [2Mbps]| 1 78 | 2480 1.287 1.167 1.003 0.8580 Pass
3DH [3Mbps| 1 0 2402 1.230 1.151 0.994 0.8200 Pass
3DH [3Mbps| 1 39 | 2441 1.231 1.147 0.999 0.8208 Pass
3DH [3Mbps| 1 78 | 2480 1.230 1.149 1.007 0.8200 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)
2DH5 79 106.670 2.89 0.31 0.4 Pass
2DH5 (AFH) 20 53.330 2.89 0.15 0.4 Pass
TEST RESULTS DATA
Peak Power Table
Peak Power Power Limit Test
DH CH. INTX (dBm) (dBm) Result
0 1 2.61 20.97 Pass
DH1 39 1 3.06 20.97 Pass
78 1 2.71 20.97 Pass
0 1 3.08 20.97 Pass
2DH1| 39 1 3.55 20.97 Pass
78 1 3.19 20.97 Pass
0 1 3.54 20.97 Pass
3DH1| 39 1 4.01 20.97 Pass
78 1 3.65 20.97 Pass
TEST RESULTS DATA

Average Power Table
(Reporting Only)

Average Power Duty Factor
DH CH. [NTX (dBm) (dB)
0 1 2.06 5.20
DH1 39 1 2.50 5.20
78 1 2.10 5.20
0 1 0.50 5.16
2DH1| 39 1 1.00 5.16
78 1 0.60 5.16
0 1 0.40 5.15
3DH1| 39 1 0.90 5.15
78 1 0.50 5.15
TEST RESULTS DATA
Number of Hopping Frequency
Adaptive
Number of Hopping Frequency Limits .
(Channel) Hopping (Channel) Pass/Fail
(Channel)
79 20 >15 Pass
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<Ant.7>
TEST RESULTS DATA
20dB Bandwidth and H ing Channel ration
99% Hopping Channel | Hopping Channel
Mod. Data NTX| CH. Freq. | 20db BW Bandwidth Separation Separation Pass/Fail
Rate (MHz) | (MHz) (MHz) Measurement Measurement
(MHz) Limit (MHz)
DH [1Mbps| 1 0 2402 0.894 0.827 0.994 0.5960 Pass
DH [1Mbps| 1 39 | 2441 0.892 0.827 1.003 0.5944 Pass
DH [1Mbps| 1 78 | 2480 0.891 0.829 0.999 0.5940 Pass
2DH [2Mbps]| 1 0 2402 1.286 1.169 1.003 0.8572 Pass
2DH [2Mbps]| 1 39 | 2441 1.286 1.169 0.990 0.8576 Pass
2DH [2Mbps]| 1 78 | 2480 1.287 1.169 1.003 0.8578 Pass
3DH [3Mbps| 1 0 2402 1.232 1.147 1.007 0.8214 Pass
3DH [3Mbps| 1 39 | 2441 1.229 1.151 0.994 0.8192 Pass
3DH [3Mbps| 1 78 | 2480 1.229 1.151 1.016 0.8190 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 .
DH [ CH. |NTX (dBm) (dBm) Result Setting
0 1 4.01 20.97 Pass
DH1 39 1 3.88 20.97 Pass Default
78 1 3.98 20.97 Pass
0 1 4.49 20.97 Pass
2DH1| 39 1 4.36 20.97 Pass Default
78 1 4.44 20.97 Pass
0 1 4.99 20.97 Pass
3DH1 39 1 4.85 20.97 Pass Default
78 1 4.95 20.97 Pass
TEST RESULTS DATA

Average Power Table
(Reporting Only)

Average Power Duty Factor .
DH CH. [NTX ) (dB) Setting
0 1 3.50 5.20
DH1 39 1 3.30 5.20 Default
78 1 3.40 5.20
0 1 2.20 5.16
2DH1| 39 1 1.94 5.16 Default
78 1 2.06 5.16
0 1 2.10 5.15
3DH1| 39 1 1.90 5.15 Default
78 1 2.00 5.15
TEST RESULTS DATA
Number of Hopping Freguency.
Adaptive
Number of Hopping Frequency Limits .
(Channel) Hopping (Channel) Pass/Fail
(Channel)
79 20 >15 Pass

Al-410f1
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<Class 1>

<Ant. 6>

INumber of Hopping Frequency|

Number of Hopping Channel Plot

Channel 00 - 39

Channel 39 - 78

Spectrum

&

Ref Level 30.00 dBm Offset 22,70 dé & RBW 300 kHz
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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 [@
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<2Mbps>

Channel Separation Plot on Channel 00 - 01 Channel Separation Plot on Channel 39 - 40
Spectrum 2 Spectrum [@
Ref Level 30.00 dBm Offset 22,70 dé & RBW 300 kHz Ref Level 30.00 dBm Offset 22,70 dé & RBW 300 kHz
be Att 20 dB & SWT 5ms @ VBW 300 kHz  Mode Sweep o Att 20 dB & SWT 5ms @ VBW 300 kHz  Mode Sweep
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Channel Separation Plot on Channel 77 - 78
Spectrum 2
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<3Mbps>

Channel Separation Plot on Channel 00 - 01 Channel Separation Plot on Channel 39 - 40
Spectrum 2 Spectrum [@
Ref Level 30.00 dBm Offset 22,70 dé & RBW 300 kHz Ref Level 30.00 dBm Offset 22,70 dé & RBW 300 kHz
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20dB Bandwidth|
<1Mbps>

20 dB Bandwidth Plot in Channel 00 20 dB Bandwidth Plot in Channel 39

2 Spectrum
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<2Mbps>

20 dB Bandwidth Plot in Channel 00

20 dB Bandwidth Plot in Channel 39

& | (Spectrum ) &
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<3Mbps>

20 dB Bandwidth Plot in Channel 00

20 dB Bandwidth Plot in Channel 39

Spectrum
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99% Occupied Bandwidth|
<1Mbps>

99% Occupied Bandwidth on Channel 00

99% Occupied Bandwidth on Channel 39

Spectrum 2 Spectrum 2
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<2Mbps>

99% Occupied Bandwidth on Channel 00

99% Occupied Bandwidth on Channel 39

Spectrum 2 Spectrum 2
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<3Mbps>

99% Occupied Bandwidth on Channel 00

99% Occupied Bandwidth on Channel 39

Spectrum 2 Spectrum 2
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I att 20 d8 @ SWT 5ms @ VBW 100 kiz  Mode Sweep o Att 20 dB @ SWT 5ms @ VBW 100 kiz _Mode Sweep
@ 1Pk View @ 1Pk View
M1[1] 1.15 dBm)| M1[1] 1.14 dBm)|
. 2.40201000 GHz| . 2.44101000 GHz|
20 Occ Bw 1.148851149 MHz| 20 Occ Bw 1.148851149 MHz|
10 d 10 d
N1 N1
0 de 0 de T
b '\, e
Pt T ~ e -
104 o o~ 104 L VAN
— 57 9 i3
"L\. 4 {4
=20 de - L -20 de =<
s \ e \
/ \ / \
_30 di - =20 d - .
! \ Ji \
40 o o ! A 40 dBy \
-40 dBm— S Ry <40 dBm— T—
g o T NS Sy
0 d 0 d
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 2.40201 GHz 1.15 dbm ML 1 2.44101 GHz 1.14 dbm
TL 1 2,40146054 GHz -13.60 dBm Occ Bw 1.14B851145 MHz L 1 2.44046054 GHz -13.67 dBm Occ Bw 1.14B851145 MHz
T2 1 2.40260939 GHz -13.72 dBém T2 1 2.44160939 GHz -13.75 dBm

| ) )

) )

99% Occupied Bandwidth on Channel 78

ctrum

(=)

Ref Level 30.00 dBm
po Att

Offset 22,70 dé & RBW 30 kHz

20 dB & SWT 5 ms & VBW 100 kHz  Mode Sweep

[@ 17k view

M1[1]
20 df

Occ By

0.56 dBm
2.48001000 GHz|
1.150849151 MHz

e
IS VIV

~40) Bt 2

50 d

-60 d

CF 2.48 GHz 1001 pts

Span 2.0 MHz

Markar

Type | Ref | Trc | X-value 1 ¥-value |__Function | Function Result
ML 1

2.48001 GHz
2.47945854 GHz =14.63 dBm
2.48060939 GHz -14.59 dBm

0.56 dBm
T1 1
T2 1

Occ Bw 1.150849151 MHz

| ) )

TEL : 886-3-327-3456
FAX : 886-3-328-4978

Page Number 1 A2-1- 10 of 34



SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR430824A

Band Edges

<1Mbps>

Low Band Edge Plot on Channel 00 High Band Edge Plot on Channel 78
Spectrum 2 Spectrum 2
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<3Mbps>

Low Band Edge Plot on Channel 00 High Band Edge Plot on Channel 78
Spectrum 2 Spectrum [@
Ref Level 30.00 dBm Offset 22,70 dB & RBW 100 kHz Ref Level 30.00 dBm Offset 22,70 dB & RBW 100 kHz
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Hopping Mode Low Band Edge Plot Hopping Mode High Band Edge Plot
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<1Mbps>

CSE Plot on Low Ch between 30MHz ~ 1 GHz

CSE Plot on Low Ch between 1GHz ~ 26.5GHz

Spectrum = Spectrum | (a
Ref Level 30.00 dém Offset 22.70 dB w RBW 100 kHz Ref Level 30.00 dam Offset 2270 dB « RBW 100 kHz
= ALt 20 dB  SWT 0.1 ms & VBW 300 kHz  Mode Sweep = Att 20 dB  SWT 255 ms & VBW 300 kHz Mode Sweep
(@ 1Pk View [@ 1Pk View
miril +4.38 dBm M1[1] 2.93 dBm)|
850,540 MHz 2.402030 GHz|
20 2n 2[1] a8.34 dam)|
15.613990 GHz|
10 d 10
T D1 2,929 dém
o den o
10 -10 d&
2 -17.071 dBr 2 -17.071 dBrm
20 -20 dg
=30 di -30
40 d T 40 df ? :I
-60 -60
Start 30.0 Mgz 30001 Ets Stue 1.0 GHz Start 1.0 GHz Bwl pts StaE 26.5 GHz |
)] [T J

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

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

Spectrum 2 Spectrum o=
Ref Level 30,00 dém  Offset 22.70 d@ & RBW 100 kHz Ref Level 30.00 dem Offset 22.70 dé & RBW 100 kHz
= ALt 20 dB SWT 30,1 ms & VBW 300 kHz Mode Sweep = Att 20 dB SWT 255 ms & VBW 300 kHz Mode Sweep
(@ 1Pk View [@ 1Pk view
™M1[1] 44.26 dBm) M1[1] 4.45 dBm)|
859.0480 MHz 2.441130 GHz
20 20 2[1] a8.9, Bm
15.617390 GHZ|
10d 10 dBm
1 4453 daém
o den o
10 10
oz B i B
20 -20
30 df =30
40 d - 40 !I
-60 -60
Start 30.0 MHz 30001 pts Stop 1.0 GHz Start 1.0 GHz 30001 pts Stop 26.5 GHz
\Stonso i ELIENE EXITRRTEEEER 3000 L
)| [TEEREE ]

CSE Plot on High Ch between 30MHz ~ 1 GHz

CSE Plot on High Ch between 1GHz ~ 26.5GHz

Spectrum = Spectrum | (a
Ref Level 30.00 dém Offset 22.70 dB w RBW 100 kHz Ref Level 30.00 dam Offset 2270 dB « RBW 100 kHz
= ALt 20 dB  SWT 0.1 ms & VBW 300 kHz  Mode Sweep = Att 20 dB  SWT 255 ms & VBW 300 kHz Mode Sweep
(@ 1Pk View [@ 1Pk View
miril 45.20 d&m M1[1]
787.9170 MHz 2
20 20 2[1]
185
10 d 10
i
708 derm
o den o
10 10
bz -16.202 dBm 18 Bm

-20 -20

30 df =30

40 d - -40 de e
-60 -60
Start 30.0 M:I: 30001 Ets — Etue 1.0 GHz Start 1.0 GHz 3%}1 pts StaE 26.5 GHz |

)] [ ORI J

TEL : 886-3-327-3456

FAX : 886-3-328-4978

Page Number 1 A2-1- 15 of 34



SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR430824A

<2Mbps>

CSE Plot on Low Ch between 30MHz ~ 1 GHz

CSE Plot on Low Ch between 1GHz ~ 26.5GHz

Spectrum = Spectrum | (a
Ref Level 30.00 dém Offset 22.70 dB w RBW 100 kHz Ref Level 30.00 dam Offset 2270 dB « RBW 100 kHz
= ALt 20 dB  SWT 0.1 ms & VBW 300 kHz  Mode Sweep = Att 20 dB  SWT 255 ms & VBW 300 kHz Mode Sweep
(@ 1Pk View [@ 1Pk View
miril 45.13 dBm M1[1] 2.51 dBm)|
997.9700 MHZ| 2.402030 GHz
20 2n 2[1] a8.69 dam)|
15.504440 GHz|
10 d 10
2 D1 2,509 dBm
o den o
10 -10 d&
2 -17.491 dB 2 -17.491 dB
-20 -20 dg
=30 di -30
v
40 d = 40 df
-60 -60
Start 30.0 M:I: 30001 Ets Etue 1.0 GHz Start 1.0 CH:r 3%}1 pts Stop 26.5 GHz
L JU )] [T

J [T TEEEEE)

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

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

Spectrum 2 Spectrum o=
Ref Level 30.00 dem  Offset 22.70 4B = RBW 100 kHz RefLevel 30.00 dBm  Offset 22.70 dB = RBW 100 kiz
o are 20d8_ SWT _ 30.1ms @ VBW 300 kHz _Mode Sweep o At 20 08 SWT 255 ms @ VBW 300 kHz _Mode Sweep
@ 1Pk view [@ 17k view
EIEY] 3,70 dBm M1l 2.61 dbm|
705.5700 MHz 2.441130 GHz
20 20 2[1] a8.65 dBm
15.596990 GHz
104 10
M1
D1 2808 dBm
o den o
10 10
2 -17.192 dBnr 2 17,192 dB
20 20
-30 d 30
m
40 d ; 40 d
-0 0
Stort 30.0 MHz 30001 pts Stop 1.0 GHz Start 1.0 GHz 30001 pts
WSl so o CILLUEEES CLILREEREAER 2000

)| [TEEREE

Stop 26.5 GHz
[ EEERRR ]

CSE Plot on High Ch between 30MHz ~ 1 GHz

CSE Plot on High Ch between 1GHz ~ 26.5GHz

Spectrum = Spectrum | (a
Ref Level 30.00 dém Offset 22.70 dB w RBW 100 kHz Ref Level 30.00 dam Offset 2270 dB « RBW 100 kHz
= ALt 20 dB  SWT 0.1 ms & VBW 300 kHz  Mode Sweep = Att 20 dB  SWT 255 ms & VBW 300 kHz Mode Sweep
(@ 1Pk View [@ 1Pk View
miril +4.57 dBm M1[1] 43 dBm
645.0730 MHZ| 2.48 GHz
20 2n 2[1] £ dem)|
15.606340 GHz
10 d 10
11
o den o D1 0,430 dem
10 10
Fl=li) 2 9.570 dBi D2 -19.570 dBn
30 df =30
40 d - 40 d
-60 -60
Start 30.0 M:I: 30001 Ets Etue 1.0 GHz Start 1.0 CH:r 3%}1 pts StaE 26.5 GHz |
L JU )] [T

TEL : 886-3-327-3456
FAX : 886-3-328-4978

Page Number

: A2-1- 16 of 34



SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR430824A
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Hopping Channel Separation|
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Channel Separation Plot on Channel 00 - 01

Channel Separation Plot on Channel 39 - 40
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Channel Separation Plot on Channel 00 - 01 Channel Separation Plot on Channel 39 - 40
Spectrum 2 Spectrum [@
Ref Level 30.00 dBm Offset 22,70 dé & RBW 300 kHz Ref Level 30.00 dBm Offset 22,70 dé & RBW 300 kHz
be Att 20 dB & SWT 5ms @ VBW 300 kHz  Mode Sweep o Att 20 dB & SWT 5ms @ VBW 300 kHz  Mode Sweep
@ 1Pk Max @ 1Pk Max
M1[1] 5.13 dBm)| M1[1] 5.06 dBm)|
2.40187480 GHz| 2.44087050 GHz|
20 dBm D2[1] 0.04 dB| 20 dBm D2[1] 0.01 dB|
1.00289 MHz| 1.00289 MHz|
10 d 10 d T
D2 Dz
)__’—-*1 — T —] T y e i T ———t— T
od =i - 0 dk — s =
e e
\ \
10 d8m 10 dBm=
/ \ /
20 y
, 111
-30 df -30 df
-40 di -40 di
=50 df =50 df
-6 df 60 df
CF 2.4025 GHz 691 pts Span 3.0 MHz CF 2.4415 GHz 691 pts — Span 3.0 MHz
( ] [ [ ) [
Channel Separation Plot on Channel 77 - 78
Spectrum 2
Ref Level 30.00 dBm Offset 22,70 dé & RBW 300 kHz
o Att 20 dB & SWT 5ms @ VBW 300 kHz  Mode Sweep
@ 1Pk Max
M1[1] 4.80 dBm
2.47887480 GHz|
20 dBm. D2(1] 0.01 dB|
1.30680 MHz|
10 df 5
o —
od —1" B T~
10 df ;
/’ hY
d
-30 df
=400 df
0
60 df
CF 2.4795 GHz 691 pts — Span 3.0 MHz
[ ) [T IR
TEL : 886-3-327-3456 Page Number 1 A2-1- 21 of 34

FAX : 886-3-328-4978



swanranas. FCC RADIO TEST REPORT Report No. : FR430824A

20dB Bandwidth|
<1Mbps>

20 dB Bandwidth Plot in Channel 00
(Spoctram =)

Ref Level 30.00 dBm Offset 22,70 dé & RBW 30 kHz

20 dB Bandwidth Plot in Channel 39
(Spoctram =

Ref Level 30.00 d8m Offset 22,70 d& & 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
[@ 17k View [@ 17k View
M1[1] 16.10 dBm| M1[1] 16.17 dBm|
2.401576400 GHz| 2440576700 GHz|
20 dBm D2[1] 0.02 dB 20 dem D2[1] 0.04 dB
894.300 kHz| 892.800 kHz|
10 d 10 d
26 dBm 84 dam
o4 A

3,
=
P

2.
b

2 -16.074 dBnr =

\ ) . A |
v WA Fa Vi
] | [ \'”'

CF 2.402 GHz 10001 pts

10001 pts

Span 3.0 MHz CF 2.441 GHz
) [T 1

Span 3.0 MHz
) [

20 dB Bandwidth Plot in Channel 78
(Spoctram =)

Ref Level 30.00 dBm Offset 22,70 dé & RBW 30 kHz

po Att 20 dB @ SWT 10.1ms & VBW 100 kHz  Mode Sweep
[@ 17k view
Mi[1] 16.22 dBm)|
2.479576700 GHz|
20 dém D2[1] 0.06 dB|
894.000 kHz,
10 df
89 dam
od {\N\ A

° — YV
S M,

CF 2.48 GHz 10001 pts
v —

Span 3.0 MHz
] ()

TEL : 886-3-327-3456 Page Number 1 A2-1- 22 of 34
FAX : 886-3-328-4978



SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR430824A

<2Mbps>

20 dB Bandwidth Plot in Channel 00

20 dB Bandwidth Plot in Channel 39

Spectrum

(=)

Ref Level 30.00 dBm

Offset 22,70 dé & RBW 30 kHz

Spectrum

Ref Level 30.00 dBm

()

Offset 22,70 dB & RBW 30 kHz
be Att 20 dB @ SWT 10.1ms & VBW 100 kHz  Mode Sweep o Att 20 dB @ SWT 10.1ms & VBW 100 kHz  Mode Sweep
@ 1Pk View @ 1Pk View
M1[1] 17.78 dBm)| M1[1] 17.93 dBm)|
2.401362500 GHz| 2.440363700 GHz|
20 di D2[1] 0.01 dB| 20 di D2[1] 0.01 dB|
1.288800 MHz| 1.288200 MHz|
10 di 10 di
i D1 2222 dBn e 1 i D1 2104 der b 1
™ hAPY ™~ -
Y Lo Y A 0 el A )
A7 . I .
— D2 -17.778 dBmF oy — 2 -17.896 dBmF e
20 -20
/ \ / T
0 / \ o / \
] | 7 \
A i
0 dBm * ”,,"J l“ﬂ 0 dBm Y "?‘) !
M‘\,“”- \u_."{\.f- Wf“’\wr‘ Wiy % WW‘, oy Y WM
50 -50 df
-60 de -6 d
CF 2.402 GHz 10001 pts Span 3.0 MHz CF 2.441 GHz 10001 pts Span 3.0 MHz
( ) [ [ ) [
20 dB Bandwidth Plot in Channel 78
Ref Level 30.00 dBm Offset 22,70 dB & RBW 30 kHz
o Att 20 dB @ SWT 10.1ms & VBW 100 kHz  Mode Sweep
l@ 10k view
M1[1] 17.93 dBm)|
2.479365200 GHz|
20 df D2(1] 0.07 dB|
1.286100 MHz
10 di
T D1 2106 dBr i 1
R
10 d /"‘FMW \‘M\‘\ﬂn\
Zod D2 -17.894 dbm-H \-\‘
/ \
-30d j‘ ¥
Y 'j \l il
0 dBm 5 o
gt MR PRI
s0d
-6 d
CF 2.48 GHz 1-UUUI pts Span 3.0 MHz
[ ) (Y]
TEL : 886-3-327-3456 Page Number 1 A2-1- 23 of 34

FAX : 886-3-328-4978



SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR430824A

<3Mbps>

Spectrum

Ref Level 30.00 dBm Offset 22,70 dé & RBW 30 kHz

20 dB Bandwidth Plot in Channel 00

(=)

20 dB Bandwidth Plot in Channel 39

Spectrum

Ref Level 30.00 dBm Offset 22,70 dB & RBW 30 kHz
be Att 20 dB @ SWT 10.1ms & VBW 100 kHz  Mode Sweep o Att 20 dB @ SWT 10.1ms & VBW 100 kHz  Mode Sweep
@ 1Pk View @ 1Pk View
M1[1]) 17.71 dBm)| M1[1]) 17.84 dBm)|
2.401424300 GHz| 2.440425200 GHz|
20 di D2[1] 0.00 dB| 20 di D2[1] 0.01 dB|
1.231800 MHz| 1.231800 MHz|
10 di 10 di
D1 2,305 dém o 1 D1 2224 dBm a3 1
o di ¥ 0 o di £
el Ve Wf\ Sl v W\'\f\
04 ¥ s 04 [ LAY
17.695 dBnr f qq 2 .1 & dbn f Q\”
=0 di 2 /‘ o \\ >0 di D2 = I{ -L\
! iy
30d L] 30 d J \
| ‘\ IJ \
e / WY i i o e A
T P T PRI A | PR AT AT
-50 df -50 df
-60 de -6 d
CF 2.402 GHz 10001 pts Span 3.0 MHz CF 2.441 GHz 10001 pts Span 3.0 MHz
[ ) [T [ ) [T
20 dB Bandwidth Plot in Channel 78
Spectrum 2
Ref Level 30.00 dBm Offset 22,70 dB & RBW 30 kHz
o Att 20 dB @ SWT 10.1ms & VBW 100 kHz  Mode Sweep
l@ 10k view
M1[1] 18.03 dBm)|
2.479424900 GHz|
20 df D2[1] 0.01 dB|
1.232400 MHz
10 di
B 2 ] AN
) RN
e pc WA p\wf\\ﬂ
f he
- D2 -17.990 dBmr %
-20
\
\\
-30 df
/ “
u | A
m, 'y hF w
o PPAT & an"w‘v-
0 d
-6 d
CF 2.48 GHz 1-UUUI pts Span 3.0 MHz
] T

TEL : 886-3-327-3456

FAX : 886-3-328-4978

Page Number 1 A2-1- 24 of 34



SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR430824A

99% Occupied Bandwidth|
<1Mbps>

99% Occupied Bandwidth on Channel 00

99% Occupied Bandwidth on Channel 39

Spectrum 2 Spectrum 2
RefLevel 30.00 dém  Offset 22.70 0B w RBW 30 kHz RefLevel 30.00 dém  Offset 22.70 0B w RBW 30 kHz
I att 20 d8 @ SWT 5ms @ VBW 100 kiz  Mode Sweep o Att 20 dB @ SWT 5ms @ VBW 100 kiz _Mode Sweep
@ 1Pk View @ 1Pk View
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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 3.98 dBm ML 1 2.44101 GHz 3.86 dBm
TL 1 2,40161039 GHz -15.01 dBm Occ Bw 825, 174825175 kHz L 1 2.44061039 GHz -15.04 dBm Occ Bw 827172827173 kHz
T2 1 2.40243556 GHz -15.54 dBm T2 1 2.44143756 GHz -15.55 dBm
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<2Mbps>

o . . 0 . .
99% Occupied Bandwidth on Channel 00 99% Occupied Bandwidth on Channel 39
Spectrum 2 Spectrum 2
Ref Level 30.00 dBm Offset 22,70 dé & RBW 30 kHz Ref Level 30.00 dBm Offset 22,70 dé & RBW 30 kHz
lo Att 20 dB & SWT 5ms @ VBW 100 kHz  Mode Sweep po Att 20 dB & SWT 5ms @ VBW 100 kHz  Mode Sweep
|@ 1Pk View |@ 1Pk View
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Type | Ref | Trc | X-value 1 ¥-value |__Function | Function Result | Type | Ref | Trc | X-value 1 ¥-value |__Function | Function Result |
M1 1 2.40201 GHz 2.50 dBm M1 1 2441008 GHz 2.12 dBm
T1 1 2.40143257 GHz -12.23 dBm Occ Bw 1.166833167 MHz T1 1 2.44043257 GHz -12.67 dBm Occ Bw 1.166833167 MHz
T2 1 2.4025994 GHz -11.86 dBm T2 1 2.4415694 GHz -12.24 dBm
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ctrum CE’I
Ref Level 30.00 dBm Offset 22,70 dé & RBW 30 kHz
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Markar
Type | Ref | Trc | X-value 1 ¥-value |__Function | Function Result |
M1 1 2,480008 GHz 2.13 dBm
T1 1 2.47943257 GHz =12.75 dBm Occ Bw 1.168831169 MHz
T2 1 2.4805014 GHz -12.61 dBm
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<3Mbps>

99% Occupied Bandwidth on Channel 00

99% Occupied Bandwidth on Channel 39

Spectrum 2 Spectrum 2
Ref Level 30.00 dém  Offset 22,70 dB & RBW 30 kHz Ref Level 30.00 dém  Offset 22,70 dB & RBW 30 kHz
I att 20 d8 @ SWT 5ms @ VBW 100 kiz  Mode Sweep o Att 20 dB @ SWT 5ms @ VBW 100 kiz _Mode Sweep
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Type | Ref | Trc | X-value 1 ¥-value |__Function | Function Result | Type | Ref | Trc | X-value 1 ¥-value |__Function | Function Result |
ML 1 2.40201 GHz 2.26 dBm ML 1 2.441016 GHz 2.29 dém
TL 1 2,40146054 GHz -12.43 dém Occ Bw 1146853147 MHz TL 1 2,44046653 GHz -12.60 dBm Occ Bw 1.148851149 MHz
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Band Edges

<1Mbps>

Low Band Edge Plot on Channel 00 High Band Edge Plot on Channel 78
Spectrum 2 Spectrum 2
Ref Level 30.00 dBm Offset 22,70 dB & RBW 100 kHz Ref Level 30.00 dBm Offset 22,70 dB & RBW 100 kHz
be Att 20 dB @ SWT 5ms @ VBW 300 kHz  Mode Sweep o Att 20 dB @ SWT 5ms @ VBW 300 kHz  Mode Sweep
@ 1Pk View @ 1Pk View
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<2Mbps>

Low Band Edge Plot on Channel 00

High Band Edge Plot on Channel 78

Spectrum o Spectrum o
RefLevel 30,00 dBm  Offset 22.70 0B @ RBW 100 kHz RefLevel 30,00 dBm  Offset 22.70 0B @ RBW 100 kHz
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<3Mbps>

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

Spectrum 2 Spectrum 2
Ref Level 30.00 dBm Offset 22,70 dé & RBW 100 kHz
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