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Summary of Test Result

Report Ref Std. Test ltems Result Remark
Clause Clause (PASS/FAIL)
3.1 15.247(a)(2) 6dB Bandwidth Pass -
3.1 2.1049 99% Occupied Bandwidth Reporting only -
3.2 15.247(b) Power Output Measurement Pass -
3.3 15.247(e) Power Spectral Density Pass -
Conducted Band Edges Pass -
3.4 15.247(d)
Conducted Spurious Emission Pass -
. . 1.11dB
35 15.247(d) Rad'atedSBirr‘guEsdgemsi;?gnRad'ated Pass |under the limit at
P 2483.52 MHz
17.48 dB
3.6 15.207 AC Conducted Emission Pass under the limit at
0.17 MHz
3.7 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: Mila Chen
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1  General Description
1.1 Product Feature of Equipment Under Test

Product Feature

Equipment Touch Computer

Brand Name Zebra

Model Name TC58AE

FCCID UZ7TC58AE

Sample 1 SE55 + 8GB | 128G (Samsung/SK Hynix)
Sample 2 SE4720 + 6GB | 64G (SK Hynix/WD)
Sample 3 SE4770 + 6GB | 64G (SK Hynix/WD)

WCDMA/HSPA/LTE/SG NR/NFC/GNSS
WLAN 11a/b/g/n HT20/HT40

EUT supports Radios WLAN 11ac VHT20/VHT40/VHT80/VHT160

application WLAN 11lax HE20/HE40/HESO/HE 160
Bluetooth BR/EDR/LE
HW Version DV1-2
SW Version nemesis_A13_userdebug_GMS_RelKey 2023-12-12-0451 main_SE
FW Version FUSION_QA 6 1.1.0.004_T
MFD 06DEC23
EUT Stage Identical Prototype

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

Specification of Accessories
Adapter Brand Name Zebra |Part Number |PWR-WUA5V12W0US
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
(L:JaSbEI’eTYPE Ato TYPEC Brand Name Zebra |Part Number |CBL-TC5X-USBC2A-01
gfd%ongnEngctt%rs'Smm 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 |HPST-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
365r:rrlgc¥[?)r3.5mm audio Brand Name Zebra |Part Number |CBL-HS2100-3MS1-01

TEL: 886-3-327-0868 Page Number : 50f 27
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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

Maximum Output Power to Antenna

MIMO <Ant. 6+7>

802.11b: 23.41 dBm / 0.2193 W

802.11¢g : 23.56 dBm / 0.2270 W

802.11n HT20 : 23.16 dBm / 0.2070 W
802.11n HT40: 21.86 dBm / 0.1535 W
802.11ac VHT20: 23.26 dBm / 0.2118 W
802.11ac VHT40:21.96 dBm / 0.1570 W
802.11ax HE20 : 23.36 dBm / 0.2168 W
802.11ax HE40 : 22.06 dBm / 0.1607 W

99% Occupied Bandwidth

MIMO <Ant. 6>

802.11b: 13.14 MHz

802.119: 16.43 MHz
802.11ac VHT20 : 17.68 MHz
802.11ac VHTA40 : 36.06 MHz
802.11ax HE20: 18.93 MHz
802.11ax HE40: 37.86 MHz
MIMO <Ant. 7>

802.11b: 13.59 MHz

802.119: 16.33 MHz
802.11ac VHT20 : 17.53 MHz
802.11ac VHT40 : 36.16 MHz
802.11ax HE20: 18.93 MHz
802.11ax HE40: 37.86 MHz

Antenna Type / Gain

<Ant. 6>: PIFA Antenna with gain 2.32 dBi
<Ant. 7>: PIFA Antenna with gain 0.14 dBi

Type of Modulation

802.11b : DSSS (DBPSK / DQPSK / CCK)

802.11g/n : OFDM (BPSK / QPSK / 16QAM / 64QAM)
802.11ac : OFDM (BPSK / QPSK / 16QAM / 64QAM /

256QAM)
802.11ax : OFDMA

(BPSK / QPSK / 16QAM / 64QAM / 256QAM / 1024QAM)

TEL: 886-3-327-0868

FAX: 886-3-327-0855
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Product Specification is subject to this standard
Ant. 6 Ant. 7
802.11 b/g/n/ac/ax Vv Vv
Antenna Function Description MIMO
802.11ax
TXBF v v
Remark:
1. MIMO Ant. 6+7 Directional Gain is a calculated result from MIMO Ant. 6 and MIMO Ant. 7. The

formula used in calculation is documented in section 1.2.1.

2. Power of MIMO Ant. 6 + Ant. 7 is a calculated result from sum of the power MIMO Ant. 6 and
MIMO Ant. 7.
3. 802.11ax Support Tx Beamforming mode, and the manufacturer declares that Tx Beamforming
power/EIRP is less than CDD mode 3dbm, so CDD mode cover Tx Beamforming mode.
4. The EUT's information above is declared by manufacturer. Please refer to Disclaimer in report
summary.
TEL: 886-3-327-0868 Page Number 1 70f 27
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1.2.1 Antenna Directional Gain

Follows FCC KDB 662911 D01 Multiple Transmitter Output v02r01 F)2)f)ii)
Directional gain = Gant + Array Gain, where Array Gain is as follows:

For power measurements on IEEE 802.11 devices,

Array Gain = 0 dB (i.e., no array gain) for Nant < 4.

Ganr is set equal to the gain of the antenna having the highest gain.

For PSD measurements, the directional gain calculation.

(%)

N,

S5 N

ANT

Zgj.k

k=1

N ANT

J=1

DirectionalGain =10-log

where
Each antenna 1s driven by no more than one spatial stream;
Nss = the number of independent spatial streams of data;
N n7 = the total number of antennas

G, /20
gir= 107 if the kth antenna is being fed by spatial stream j, or zero if it is not;

Gy 1s the gam 1 dBi of the kth antenna.

As minimum Nss=1 is supported by EUT, the formula can be simplified as:
Directional gain = 10*log[(10%1/20 + 10%2/20 + ., + 106N /20)2 [NanT] dBI

Where G1, G2....GN denote single antenna gain.

The directional gain “DG” is calculated as following table.

DG DG Power PSD
for for Limit Limit
Ant 6 Ant 7 Power PSD Reduction | Reduction
(dBi) (dBi) (dBi) (dBi) (dB) (dB)
2.4GHz 2.32 0.14 2.32 4.31 0.00 0.00
Calculation example:
If a device has two antenna, Gante= 2.32dBi; Gant7=0.14dBi
Directional gain of power measurement = max(2.32, 0.14) + 0 = 2.32 dBi
Directional gain of PSD derived from formula which is
10x log {{[ 10" (2.32dBi/20) + 10" (0.14 dBi/20)]1~2}/2}
= 4.31 dBi
Power and PSD limit reduction = Composite gain — 6dBi, (min =0)
TEL: 886-3-327-0868 Page Number 1 8of 27
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1.3

1.4

1.5

Modification of EUT

No modifications made to the EUT during the testing.

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

Test Site Location

Sporton Site No.
COO05-HY (TAF Code: 1190)

Test Site No.

The AC Conducted Emission test items subcontracted to Sporton

REENS International Inc. EMC & Wireless Communications Laboratory.

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

Test Site Location

: Sporton Site No.
Test Site No.

THO5-HY, 03CH20-HY

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

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 vO1rO1.

+ FCC KDB 662911 D01 Multiple Transmitter Output vO2r01.

+ 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: 886-3-327-0868 Page Number 1 9of 27

FAX: 886-3-327-0855 Issue Date : May 10, 2024
Report Template No.: BU5-FR15CWL AC MA Version 2.4 Report Version 101



samonias. FCC RADIO TEST REPORT Report No. : FR411111C

2 Test Configuration of Equipment Under Test

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 case emissions were

reported in this report.

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

2.1 Carrier Frequency and Channel

Frequency Band Channel (T\;eHci) Channel I(:II/Ie:z.)
1 2412 7 2442
2 2417 8 2447
2400-2483.5 MHz 3 2422 ° 2452
4 2427 10 2457
5 2432 11 2462
6 2437
TEL: 886-3-327-0868 Page Number 1 10 of 27
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Report Template No.: BU5-FR15CWL AC MA Version 2.4 Report Version 101



samonias. FCC RADIO TEST REPORT

Report No. : FR411111C

2.2 Test Mode

This device support 26/52/106/242/484-tone RU.

The PSD of partial RU is reduced to be smaller than full RU according to TCB workshop interim
guidance Oct. 2022.

The 802.11ax mode is investigated among different tones, full resource units (RU), partial resource
units. The partial RU has no higher power than full RU’s, thus the full RU is chosen as main test
configuration.

The 242-tone RU is covered by 20MHz channel, 484-tone RU is covered by 40MHz channel.

The SISO mode conducted power is covered by MIMO mode per chain, so only the MIMO mode is
tested.

The power for 802.11n mode is smaller than 802.11ac mode, so all other conducted test is covered by
802.11ac mode.

The power for 802.11n and 802.11 ac mode is smaller than 802.11ax mode, so all other radiated test is
covered by 802.11ax mode.

The final test modes include the worst data rates for each modulation shown in the table below.

MIMO Antenna

Modulation Data Rate
802.11b 1 Mbps
802.11g 6 Mbps

802.11n HT20 (Covered by VHT20) MCS0
802.11n HT40 (Covered by VHT40) MCSO0
802.11ac VHT20 MCSO0
802.11ac VHT40 MCSO
802.11ax HE20 MCSO0
802.11ax HE40 MCSO0
Test Cases
AC
Mode 1 Mode 1: Bluetooth Link + WLAN (2.4GHz) Link + USB TYPE-A to TYPE-C
Conducted . .
- cable (Charging with Adapter) + Battery 2 (1.5x) for Sample 1
Emission

Remark: For Radiated Test Cases, the tests were performed with Battery 1 (1x), and Sample 1.

2400-2483.5 MHz
ch.# 802.11b 802.11g 802.11ax HE20 802.11ax HE40
Low 01 01 01 03
Middle 06 06 06 06
High 11 11 11 09

Remark: For radiation spurious emission, the modulation and the data rate picked for testing are
determined by the Max. RF conducted power.

TEL: 886-3-327-0868 Page Number 1 11 of 27
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2.3 Connection Diagram of Test System

<AC Conducted Emission Mode>

120vac/EiHz
EUT
(Adapter)

(]

EUT
(USB TY'PE A to TYPE C cable)
Bluetooth EuT
Earphone
HNotebook
WLAN &P
<WLAN Tx with Adapter Mode >
1200 ac/B0Hz
EUT
(Adapter)
EUT
(USB TYPE A to TYPE C cable}
EUT
TEL: 886-3-327-0868 Page Number 1 12 of 27
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<WLAN Tx with Earphone Mode>

EUT
(USB TYPE C to 3.5mm audio connector)

EUT

EUT
(3.5mm Earphone)

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 |Sony Ericsson  |MW600 PY700A2029 N/A N/A

2. |WLAN AP ASUS RT-AC66U MSQ-RTAC66U 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. |SD Card SanDisk MicroSD HC |FCC DoC N/A N/A

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 provide channel selection, power level,

data rate and the application type and for continuous transmitting signals.

TEL: 886-3-327-0868 Page Number 1 13 of 27
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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: 886-3-327-0868 Page Number 1 14 of 27
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3 Test Result
3.1 6dB and 99% Bandwidth Measurement
3.1.1Limit of 6dB and 99% Bandwidth

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

3.1.2Measuring Instruments

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

3.1.3Test Procedures

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

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

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

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

3.1.4Test Setup

Spectrum Analyzer EUT
3.1.5Test Result of 6dB and 99% Occupied Bandwidth
Please refer to Appendix A.
TEL: 886-3-327-0868 Page Number 1 15 of 27
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3.2 Output Power Measurement

3.2.1Limit of Output Power

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

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

3.2.2Measuring Instruments

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

3.2.3Test Procedures

1. For Average Power, the testing follows ANSI C63.10 Section 11.9.2.3.2 Method AVGPM-G

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.

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

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

5.  For MIMO mode, calculation method follows FCC KDB 662911 D01 Multiple Transmitter Output
v02r01.

3.2.4Test Setup

=

[

Att at
Power Meter enuator EUT
3.2.5Test Result of Average Output Power
Please refer to Appendix A.
TEL: 886-3-327-0868 Page Number 1 16 of 27
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3.3 Power Spectral Density Measurement

3.3.1Limit of Power Spectral Density

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

interval of continuous transmission.

3.3.2Measuring Instruments

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

3.3.3Test Procedures

1.
2.

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

The RF output of EUT 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.

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

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

Measure and record the results in the test report.

For MIMO mode, calculation method follows FCC KDB 662911 D01 Multiple Transmitter Output
v02r01.

Method (c): Measure and add 10 log(Nant) dB.

With this technique, spectrum measurements are performed at each output of the device, but
rather than summing the spectra or the spectral peaks across the outputs, the quantity 10
log(NanT) dB is added to each spectrum value before comparing to the emission limit. The
addition of 10 log(NanTt) dB serves to apportion the emission limit among the Nant outputs so

that each output is permitted to contribute no more than 1/Nant ™ of the PSD limit .

3.3.4Test Setup

Spectrum Analyzer EUT

3.3.5Test Result of Power Spectral Density

Please refer to Appendix A.
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SPORTON LAB.

FCC RADIO TEST REPORT Report No. : FR411111C

3.4 Conducted Band Edges and Spurious Emission Measurement

3.4.1Limit of Conducted Band Edges and Spurious Emission Measurement

In any 100 kHz bandwidth outside of the authorized frequency band, the emissions which fall in the

non-restricted bands shall be attenuated at least 20 dB / 30dB relative to the maximum PSD level in

100 kHz by RF conducted measurement.

3.4.2Measuring Instruments

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

3.4.3Test Procedures

1.
2.

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

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.

Set RBW =100 kHz, VBW=300 kHz, Peak Detector. Unwanted Emissions measured in any 100
kHz bandwidth outside of the authorized frequency band shall be attenuated by at least 20 dB
relative to the maximum in-band peak PSD level in 100 kHz when maximum peak conducted
output power procedure is used. If the transmitter complies with the conducted power limits
based on the use of RMS averaging over a time interval, the attenuation required under this
paragraph shall be 30 dB instead of 20 dB per 15.247(d).

Measure and record the results in the test report.

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

frequency band.

3.4.4Test Setup

e 2

Spectrum Analyzer EUT

3.4.5Test Result of Conducted Band Edges and Spurious Emission

Please refer to Appendix A.
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FCC RADIO TEST REPORT Report No. : FR411111C

3.5 Radiated Band Edges and Spurious Emission Measurement

3.5.1Limit of Radiated band edge and Spurious Emission Measurement

In any 100 kHz bandwidth outside the intentional radiator frequency band, all harmonics/spurious

must be at least 20 dB below the highest emission level within the authorized band. If the output

power of this device is measured by spectrum analyzer, the attenuation under this paragraph shall be

30 dB instead of 20 dB. In addition, radiated emissions which fall in the restricted bands must also

comply with the limits as below.

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

3.5.2Measuring Instruments

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

3.5.3Test Procedures

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

2. 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.

3. 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.

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

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

6. 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 “-“.
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7. 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

8. Use the following spectrum analyzer settings:

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

power control level for the tested mode of operation.

3.5.4Test Setup

For radiated emissions below 30MHz

i | RX Antenna
- 3m -

Metal Full Soldered Ground Plane

= ..

Spectrum Analyzer / Receiver
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For radiated emissions from 30MHz to 1GHz

RX Antenna

Metal Full Soldered Ground Plane

00
Spectrum Analyzer | Receiver
For radiated test from 1GHz to 18GHz
RX Antenna
T s a3

| EUT ;<— 3 m — ¥

= I,

Metal Full Soldered Ground Plane

=P

Spectrum Analyzer / Receiver

For radiated test above 18GHz
RX Antenna

Metal Full Soldered Ground Plane

o
Spectrum Analyzer / Receiver
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SPORTON LAB.

3.5.5Test Results of Radiated Spurious Emissions (9kHz ~ 30MHz)

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.

3.5.6 Test Result of Radiated Spurious at Band Edges

Please refer to Appendix C and D.

3.5.7Duty Cycle

Please refer to Appendix E.

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

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

For equipment that is designed to be connected to the public utility (AC) power line, the radio
frequency voltage that is conducted back onto the AC power line on any frequency or frequencies
within the band 150 kHz to 30 MHz shall not exceed the limits in the following table.

Frequency of Emission Conducted Limit (dBpV)
(MHz) Quasi-Peak Average
0.15-0.5 66 to 56* 56 to 46*
0.5-5 56 46
5-30 60 50

*Decreases with the logarithm of the frequency.

3.6.2Measuring Instruments

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

3.6.3Test 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 =
9kHz) with Maximum Hold Mode.
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3.6.4Test Setup

| =xbesiaatnain dos Tt o mr e e T T e i S o T g T et Al B ST s o e |
I |
|
I Rear of EUT to be flushed !
I with rear of table top ]
I 1
| |
' l— |
! e EUT l
I - ol [ I l 80 cm to
| Receiver | gruund
| 500 RF Cable SHem | || ptane
|
: |
|
I 1 2 |
| g | U
| “3bp ;
|
| AC :
| AMH | |
I (LISHy | |
I L Ll |
|
I s | £
I o -~ Bonded to horizontal l o e
s ground plane -~
B et bl e e e e s Ml B e b
AMH = Artificial mains network (LISH)
AE = Associated equipment
EUT = Equipment under test
ISH = Impedance stabilization network
3.6.5Test Result of AC Conducted Emission
Please refer to Appendix B.
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SPORTON LAB.

3.7 Antenna Requirements

3.7.1Standard Applicable
The use of a permanently attached antenna or of an antenna that uses a unique coupling to the

intentional radiator shall be considered sufficient to comply with the rule.

3.7.2 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 Cal:)b;?etion Test Date Due Date Remark
Ao | ChainTek | APC-1000W N/A N/A N/A Feb. 02, 2024 N/A fggg:cﬂ%‘
Ev Test gg;‘fvzs ESR3 102388 | 9kHz~3.6GHz | Dec. 06, 2023 | Feb. 02, 2024 | Dec. 05, 2024 fggg;‘ﬂi’;
Hygrometer Testo 608-H1 34913912 N/A Oct. 26, 2023 | Feb. 02, 2024 | Oct. 25, 2024 %’gggcﬂi’(’;
LISN gg;‘f\l‘;é‘ ENV216 100081 | 9kHz-30MHz | Nov. 22, 2023 | Feb. 02, 2024 | Nov. 21, 2024 ?ggggcﬂ%‘
Software g?ﬁ@ié‘ EMC32 N/A N/A N/A Feb. 02, 2024 N/A g’gggcm;
ISN Cable MVE RG-400 200260 N/A Dec. 28, 2023 | Feb. 02, 2024 | Dec. 27, 2024 (ngggcﬂ%'
Pulse Limiter SCHV(V:';*(RZBE VTSD9561-FN| 00691 | 9kHz-200MHz | Jul. 28, 2023 | Feb. 02, 2024 | Jul. 27, 2024 (ngg:‘_:ﬂ?(r)'
LISN Cable MVE RG-400 260260 N/A Dec. 28, 2023 | Feb. 02, 2024 | Dec. 27, 2024 fggggﬁﬂi@
Eg"c'eTIS:: Keysight | N9038A(MXE) | MY54130085 N/A Oct. 06, 2023 FAesr'_ 112,22%2; Oct. 05, 2024 (osgai;g?gv)
Loop Antenna ggm‘;é‘ HFH2-22 100488 | 9 kHz~30 MHz | Sep. 12, 2023 F'f;'. 1116"22%2242 Sep. 11, 2024 (o?gaiggjﬂv)
Preamplifier | EMEC EM18G40G | 060801 |18GHz~40GHz | Jun. 27, 2023 F:;'. 1116"22%221“ Jun. 26, 2024 (osgiigg?gv)
Controller |  ChainTek 3000-1 N/A taggngz'n?;;’;st N/A FAesr'_ 1116 22%2; N/A ( osgai;g?gv)
AntennaMast | ChainTek | MBS-520-1 N/A 1m~4m N/A F:;’r'. 1116"22%22‘2~ N/A (o?ggigg?ljv)
Turn Table ChainTek T-200-S-1 N/A 0~360 Degree N/A FAe;?r.. :;_::322%2;; N/A ( Osgiigg?:Y)
Aﬁggir Keysight N9O10B | MY60240520 N/A Dec. 12, 2023 FAesr'_ 1116',22%22‘; Dec. 11, 2024 (osgaiggjjv)
Bilog Antenna |  TESEQ 6111D(<:§LE(;)|6802N 55606 & 08 | 30MHz~1GHz | Oct. 20, 2023 F:;’r'. 1&'2%2? Oct. 19, 2024 (osgiigg?:\/)
1DOIN-06
Horn Antenna SCHV&';‘(RZBE BBHA9120D | 02360 1GHz-18GHz | Oct. 30, 2023 FAesr'_ 1116',22%22‘; Oct. 29, 2024 (osgai;g?:\()
SH'Zriz:ngom SCHVZ?(RZBE BBHA 9170 1224 | 18GHz-40GHz | Jul. 10, 2023 F:;’r'. 1&'2%2? Jul. 09, 2024 (osgiigg?:\/)
Preamplifier | COM-POWER|  PAM-103 18020201 |1MHz-1000MHz| Jan. 01, 2024 F:sr'_ 1116'2%2; Dec. 31, 2024 (osg:igg?:\()
Amplifier EMCI EMCI118A45SE | 980792 N/A Nov. 13, 2023 FAe;’r'_ 1116',22%22‘; Nov. 12, 2024 (oggﬂfgfﬁv)
RF Cable EBE‘E‘EF: SUCSJ';LEX 212/222,;282432‘71 N/A Jan. 17, 2024 FAE;‘_ 11%,22%2; Jan. 16, 2025 (Ogggi;‘g_o:w
Hygrometer | TECPEL DTM-303B | TP200728 N/A Mar. 28, 2023 FJ:;_lzléizzooz;J Mar. 27, 2024 (Oié‘ﬂiggf’,fw
Hygrometer | TECPEL DTM-303A | TP211382 N/A Mar. 27, 2024 I\Zapr}.zlgzz%zzﬁ Mar. 26, 2025 (Ogggi;‘g_o:w
Software Audix N/A RK-002156 N/A N/A FAe;’r'_ 1116 22%2; N/A (oggﬂfgfﬁv)
Hygrometer | TECPEL DTM-303A | TP201996 N/A Nov. 07, 2023 J:;Az;;zz%zzf Nov. 06, 2024 (CTOJS;C.:?;;
Power Sensor | DARE RPR3006W 11550&’3:1;'25) 10MHz~6GHz | Jun. 05, 2023 J:;_ZZE;,ZZ%ZZT Jun. 04, 2024 (CTOF"‘S;_CF"?;;
Aifl;ir zg;‘\?vié‘ FSV40 101566 | 10Hz~40GHz | Aug. 23, 2023 J:;}.zg,zz%zzﬁ Aug. 22, 2024 ?Toggg'_ﬁfg
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5 Measurement Uncertainty

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

Measuring Uncertainty for a Level of Confidence 35dB
of 95% (U = 2Uc(y)) '
Uncertainty of Radiated Emission Measurement (30 MHz ~ 1000 MHz)
Measuring Uncertainty for a Level of Confidence 6.4dB
of 95% (U = 2Uc(y)) '

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

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

45dB

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

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

4.6 dB

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

Measuring Uncertainty for a Level of Confidence 54dB
of 95% (U = 2Uc(y)) '
TEL: 886-3-327-0868 Page Number 1 27 of 27
FAX: 886-3-327-0855 Issue Date : May 10, 2024

Report Template No.: BU5-FR15CWL AC MA Version 2.4 Report Version 101




Appendix A. Test Result of Conducted Test Items

Report Number : FR411111C

Test Engineer:

Sylvia Li

Temperature:

21~25

°C

Test Date:

2024/1/26~2024/04/22

Relative Humidity:

51~54

%
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TEST RESULTS DATA
6dB and 99% Occupied Bandwidth

Report Number : FR411111C

2.4GHz Band MIMO

Data S 99% Occupied BW 6dB BW GdB gw .
Mod. NTY CH. (MHz) (MHz) Limit Pass/Fail
Rate (MHz)
(MHz)
Ant6 Ant7 Ant6 Ant7
11b [1Mbps| 2 1 2412 13.14 13.59 8.05 9.03 0.50 Pass
11b |1Mbps| 2 6 2437 13.14 12.89 8.05 8.03 0.50 Pass
11b [1Mbps| 2 11 2462 13.09 13.04 8.05 8.03 0.50 Pass
11g [6Mbps| 2 1 2412 16.28 16.33 15.33 15.72 0.50 Pass
11g [6Mbps| 2 6 2437 16.43 16.28 15.67 15.10 0.50 Pass
11g |6Mbps| 2 11 2462 16.33 16.28 15.30 15.11 0.50 Pass
VHT20| MCSO0| 2 1 2412 17.43 17.48 15.91 16.31 0.50 Pass
VHT20[ MCSO0| 2 6 2437 17.53 17.43 15.04 15.02 0.50 Pass
VHT20| MCSO0| 2 11 2462 17.68 17.53 17.53 16.89 0.50 Pass
VHT40[ MCSO| 2 3 2422 35.96 35.86 35.26 33.83 0.50 Pass
VHT40| MCSO0| 2 6 2437 36.06 36.16 35.08 33.78 0.50 Pass
VHT40| MCSO0| 2 9 2452 35.86 36.16 33.84 34.98 0.50 Pass
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TEST RESULTS DATA

Average Output Power

Report Number : FR411111C

2.4GHz Band MIMO

Average Conducted EIRP
EIRP

Data S Conducted qugr DQ Power Pgwgr Pass

Mod. | pare NP1 CH- | (uiin) Power Limit (dBi) (dBm) Limit =
(dBm) (dBm) (dBm)
Ant6 | Ant7 [ SUM [ Ant6 | Ant7 | Ani6 | Ant7 | Ant6 | Ant7 [ Ant6 | Ant7

11b [1mbps| 2| 1 | 2412|2020 20.60 | 23.41 30.00 2.32 25.73 36.00 Pass
11b [imbps| 2| 6 | 2437 [19.30] 19.60 [ 22.46 30.00 2.32 24.78 36.00 Pass
11b [1mbps| 2| 11 | 2462 | 19.60] 19.90 | 22.76 30.00 2.32 25.08 36.00 Pass
11g [6Mbps| 2| 1 | 2412 [ 18.80[ 18.60[21.71 30.00 2.32 24.03 36.00 Pass
11g [6Mbps| 2| 6 | 2437 [ 20.40] 20.70 | 23.56 30.00 2.32 25.88 36.00 Pass
11g |[6Mbps| 2| 11 | 2462 [ 17.20 ] 17.50 | 20.36 30.00 2.32 22.68 36.00 Pass
HT20 [MCso| 2| 1 | 2412 16.80] 16.90 | 19.86 30.00 2.32 22.18 36.00 Pass
HT20 [MCso| 2| 6 | 2437 [20.00]20.30 [ 23.16 30.00 2.32 25.48 36.00 Pass
HT20 [MCso| 2| 11 | 2462 | 14.60 | 14.80 [17.71 30.00 2.32 20.03 36.00 Pass
HT40 [Mcso| 2| 3 [ 2422]12.80[12.80[15.81 30.00 2.32 18.13 36.00 Pass
HT40 [MCso| 2| 6 | 2437 [ 18.90] 18.80 | 21.86 30.00 2.32 24.18 36.00 Pass
HT40 [MCso[ 2| 9 [ 2452]10.10[ 9.70 [12.91 30.00 2.32 15.23 36.00 Pass
vHT20{MCSO| 2| 1 | 2412 16.90 [ 17.00 [ 19.96 30.00 2.32 22.28 36.00 Pass
VHT20| MCSO| 2| 6 | 2437 | 20.10 | 20.40 | 23.26 30.00 2.32 25.58 36.00 Pass
VHT20[MCSO| 2| 11 | 2462 | 14.70 [ 14.90 [17.81 30.00 2.32 20.13 36.00 Pass
VHT40[ MCSO| 2| 3 | 2422 [12.90]12.9015.91 30.00 2.32 18.23 36.00 Pass
VHT40[MCSO| 2| 6 | 2437 [ 19.00[ 18.90 [ 21.96 30.00 2.32 24.28 36.00 Pass
VHT40[ MCSO| 2| 9 | 2452 [10.20] 9.80 [13.01 30.00 2.32 15.33 36.00 Pass

Note: Measured power (dBm) has offset with cable loss.
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TEST RESULTS DATA

Peak Power Spectral Density

Report Number : FR411111C

2.4GHz Band MIMO

Peak PSD DG Peﬁ:‘mﬁ’tSD
Mod. | 2@ |nrd cH. | e (dBm/3kHz) (dB) (dBm/3kHz) Pass/Fail
Rate (MHz)
Ant6 Ant7 Wgrgi | Ane Ant7 Ant6 Ant7
11b |IMbps| 2| 1 | 2412 | -1.70 123 178 231 8.00 Pass
11b |1Mbps| 2| 6 | 2437 | -2.23 193 1.08 4.31 8.00 Pass
11b |IMbps| 2| 11 | 2462 | -2.30 201 1.00 231 8.00 Pass
11g |embps| 2| 1 | 2412| -5.75 5380 274 4.31 8.00 Pass
11g |6Mbps| 2| 6 | 2437 | -3.90 3.79 0.78 4.31 8.00 Pass
11g |embps| 2| 11 | 2462 | -7.35 6.52 351 431 8.00 Pass
VHT20[MCSO| 2| 1 | 2412 | -7.67 7.96 4.66 4.31 8.00 Pass
VHT20[MCSO| 2| 6 | 2437 | -5.21 480 179 431 8.00 Pass
VHT20[MCSO| 2 | 11 | 2462 | -1049 | -10.48 747 4.31 8.00 Pass
VHT40[MCSO| 2 | 3 | 2422 | -1433 | -1437 | -11.32 431 8.00 Pass
VHT40[MCSO| 2| 6 | 2437 | -8.39 8.09 508 4.31 8.00 Pass
VHT40[MCSO| 2| 9 | 2452 | -17.11 | -17.47 | -14.10 431 8.00 Pass

Measured power density (dBm) has offset with cable loss.
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TEST RESULTS DATA

6dB and 99% Occupied Bandwidth

Report Number : FR411111C

2.4GHz Band MIMO

Data Freq. RU- 99% Occupied BW 6dB BW GdB BW .
Mod. NT{ CH. Config (MHz) (MHz) Limit Pass/Fail

Rate (MHz)

. (MHz)
Ant6 Ant7 Ant6 Ant7

HE20 [ MCSO| 2 1 2412 | Full 18.78 18.83 16.87 16.92 0.50 Pass
HE20 | MCSO| 2 6 2437 | Full 18.88 18.83 16.32 15.06 0.50 Pass
HE20 [ MCSO| 2 11 2462 | Full 18.93 18.93 18.73 18.26 0.50 Pass
HE40 | MCSO| 2 3 2422 | Full 37.66 37.56 34.91 35.00 0.50 Pass
HE40 | MCSO| 2 6 2437 | Full 37.86 37.86 35.36 35.29 0.50 Pass
HE40 [ MCSO| 2 9 2452 | Full 37.56 37.76 35.04 36.27 0.50 Pass
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TEST RESULTS DATA

Average Output Power

Report Number : FR411111C

2.4GHz Band MIMO

Average Conducted EIRP EIRP

Data Eree) RU_ Conducted Pc_Jwgr DG_ P Pc_Jw_er Pass

Mod. | ooio [NTY CH. (MH2) Config Power Limit (dBi) (dBm) Limit /Eail
. (dBm) (dBm) (dBm)
Ant6 | Ant7 [ SUM [ Ant6 | Ant7 | Ant6 | Ant7 | Ant6 | Ant7 | Ant6 [ Ant7

HE20 | MCSO| 2 1 2412 | Full | 17.00 | 17.10 | 20.06 30.00 2.32 22.38 36.00 Pass
HE20 | MCSO| 2 1 2412 | 26/0 | 9.60 | 9.50 |12.56 30.00 2.32 14.88 36.00 Pass
HE20 | MCSO| 2 1 2412 | 52/37 | 11.30 | 11.90 | 14.62 30.00 2.32 16.94 36.00 Pass
HE20 | MCSO| 2 1 2412 |106/53| 14.40 | 14.40 | 17.41 30.00 2.32 19.73 36.00 Pass
HE20 | MCSO| 2 6 2437 | Full | 20.20 | 20.50 | 23.36 30.00 2.32 25.68 36.00 Pass
HE20 | MCSO| 2 6 2437 | 26/4 | 11.90 | 12.80 | 15.38 30.00 2.32 17.70 36.00 Pass
HE20 | MCSO| 2 6 2437 | 52/38 | 14.20 | 15.20 | 17.74 30.00 2.32 20.06 36.00 Pass
HE20 | MCSO| 2 6 2437 |106/53| 17.10 | 18.10 | 20.64 30.00 2.32 22.96 36.00 Pass
HE20 | MCSO| 2 11 2462 | Full | 14.80 | 15.00 | 17.91 30.00 2.32 20.23 36.00 Pass
HE20 |MCSO| 2| 11 2462 | 26/8 | 7.30 | 7.40 |10.36 30.00 2.32 12.68 36.00 Pass
HE20 | MCSO| 2 11 2462 | 52/40 | 9.40 | 8.70 |12.07 30.00 2.32 14.39 36.00 Pass
HE20 | MCSO| 2 11 2462 |106/54| 12.10 | 12.20 | 15.16 30.00 2.32 17.48 36.00 Pass
HE40 | MCSO| 2 3 2422 | Full | 13.00 | 13.00 | 16.01 30.00 2.32 18.33 36.00 Pass
HE40 | MCSO| 2 3 2422 |242/61| 11.50 | 11.30 | 14.41 30.00 2.32 16.73 36.00 Pass
HE40 | MCSO| 2 6 2437 | Full | 19.10 | 19.00 | 22.06 30.00 2.32 24.38 36.00 Pass
HE40 | MCSO| 2 6 2437 |242/61| 17.00 | 17.70 | 20.37 30.00 2.32 22.69 36.00 Pass
HE40 | MCSO| 2 9 2452 | Full | 10.30 | 9.90 |13.11 30.00 2.32 15.43 36.00 Pass
HE40 | MCSO| 2 9 2452 |242/62| 6.80 | 7.50 |10.17 30.00 2.32 12.49 36.00 Pass

Note: Measured power (dBm) has offset with cable loss.
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TEST RESULTS DATA

Peak Power Spectral Density

Report Number : FR411111C

2.4GHz Band MIMO

~U Peak PSD DG Pe"l’_‘:‘mFi’tSD
Mod. | P2 Inry cH. | Fred. Config (dBm/3kHz) (dB) (dBm/3kHz) Pass/Fail
Rate (MHz)
' Ant6 Ant7 Wg’g;’ "1 ante Ant7 Ant6 Ant7
HE20 |MCSO| 2| 1 | 2412 | Ful | -8.21 835 520 431 8.00 Pass
HE20 |MCSO| 2| 1 | 2412 | 26/0 | -8.69 8.42 541 431 8.00 Pass
HE20 |MCSO| 2| 1 | 2412 | 52/37| -9.13 8.74 573 431 8.00 Pass
HE20 |MCSO0| 2| 1 | 2412 |106/53] -8.89 881 5380 431 8.00 Pass
HE20 |MCSO| 2| 6 | 2437 | Ful | -5.08 473 172 431 8.00 Pass
HE20 |[MCSO| 2| 6 | 2437 | 26/4 | -5.80 4.94 1.03 431 8.00 Pass
HE20 |MCSO| 2| 6 | 2437 | 52/38| -5.85 517 216 431 8.00 Pass
HE20 |MCSO| 2| 6 | 2437 |106/53] -6.18 5.16 2.15 431 8.00 Pass
HE20 |MCSO| 2 | 11 | 2462 | Ful | -10.15 | -10.06 7.05 431 8.00 Pass
HE20 |[MCSO| 2| 11 | 2462 | 26/8 | -10.46 | -10.65 7.45 431 8.00 Pass
HE20 |[MCSO| 2 | 11 | 2462 | 52/40| -10.26 | -10.75 7.25 431 8.00 Pass
HE20 |[MCSO| 2| 11 | 2462 |106/54] -10.24 | -10.39 723 431 8.00 Pass
HE40 |MCSO| 2| 3 | 2422 | Full | -16.00 | -15.09 | -11.99 431 8.00 Pass
HE40 |MCSO| 2 | 3 | 2422 |242/61| -1632 | -15.47 | -12.31 431 8.00 Pass
HE40 |MCSO| 2| 6 | 2437 | Ful | -9.42 9.37 6.36 431 8.00 Pass
HE40 |[MCSO| 2| 6 | 2437 |242/61] -9.95 9.53 6.52 431 8.00 Pass
HE40 |MCSO| 2| 9 | 2452 | Full | -18.39 | -1882 | -15.38 431 8.00 Pass
HE40 |MCSO| 2| 9 | 2452 |242/62] -19.54 | -1894 | -1593 431 8.00 Pass

Measured power density (dBm) has offset with cable loss.
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SPORTON LAB.

FCC RADIO TEST REPORT

Report No

.. FR411111C

6dB and 99% Occupied Bandwidth|

MIMO <Ant. 6+7>
<802.11b>

6dB Bandwidth

99% Occupied Bandwidth

Spectrum

2 Spectrum 2
Ref Level 30.00 d8m  Offset 23.73 ob & RBW 100 kHz Ref Level 30.00 d8m  Offset 23.73 ob & RBW 300 kHz
o att 208 SWT  10.1ms @ VBW 300 khz _Mode Sweep o att 208 SWT 1ms @ VBW 1MHz _Mode Sweep
[@ 1Pk View [@15a View
M1[1]) 5.02 dBm)| M1[1] 11.88 dBm)|
2.40798000 GHz 20 di 2.4115000 GHz
20 di D2[1] 0.02 dB 1l Occ Bw 13.136863137 MHz
B8.04800 MHz| Y
10 d 7 T
ey AT g
MG ) 11 4
{ ool i o =y iy
| 'b\.A " Yo
-0 d f
/w.,u 7 %
o \h\‘ 20d ‘J \:‘
_30 di - ok wl R-ﬁ,‘w f‘,‘ln _"m f" -
AnAT A W v ,
N""u ! v g
0 d
-40 d -60 di
0 CF 2.412 GHz 1001 pts Span 50.0 MHz
Marker
=60 df Type | Ref | Trc | X-value 1 ¥-value |__Function | Function Result |
ML 1 2.4115 GHz 11.88 dbm
TL 1 2.4055564 GHz -2.84 dbm Occ Bw 13.136863137 MHz
CF 2,412 GHz 10001 pts Span 20.0 MHz T2 1 2.4186033 GHz -4.96 dBm
- —
] FRRRI e

)

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

<802.11g>

6dB Bandwidth 99% Occupied Bandwidth
Spectrum ko Spectrum ko
RefLevel 30.00 dem Offset 23.73 db & RBW 100 kHz RefLevel 30.00 dém  Offset 23.73 db & RBW 200 kHz
po Att 20 0B SWT 10.1 ms @ VBW 300 kHz  Mode Sweep | Att 20dB  SWT ims & VBW 1MHz Mode Sweep
[@ 17k view [@15a view
M1[1] 2.24 dBm)| M1[1] 11.31 dBm)|
2.40445400 GHz| . 2.4112510 GHz|
20 di D2(1] 0.09 dB 20 " Occ Bw 16.283716284 MHz
15.32600 MHz "
| 10 d b ¥ S
1o d |l‘;‘214'||i‘u 1 od F‘
et sl Mﬂ Loy
— Yoo 2o et | JNMMM‘MAM . / \
PN T ‘r‘ \ -10 df z 3
dBmy d
-10 . -20 7 q
e ",
and ¥ L
-20 gt fh M L
M W I W e
v
-30 di
-50 df
=40 de 60 d
o d CF 2.412 GHz 1001 pts Span 50.0 MHz
Marker
-60 d Type | Ref | Trc | X-value | Y-value | Function | Function Result |
ML 1 2411251 GHz 11.31 dBm
TL 1 2,403958 GHz 3.56 dBm Occ Bw 16.283716284 MHz
CF 2.412 GHz 1-UUUI pts Span 20.0 MHz T2 1 2.4202418 GHz 2.85 dBm
] QEHRRRRD e ] QRIRRRRRS

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

TEL: 886-3-327-0868

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

FCC RADIO TEST REPORT

Report No. : FR411111C

<802.11ac VHT20>

6dB Bandwidth

99% Occupied Bandwidth

Spectrum

=

Ref Level 30.00 d8m Offset 23.73 db & RBW 100 kHz

Spectrum 2

RefLevel 30.00 dém  Offset 23.73 0B @ RBW 300 kHz
o Att 208 SWT  10.1ms @ VBW 300 kHz _Mode Swesp o att 208 SWT 1ms @ VBW 1MHz Mode Sweep
[@ 1Pk View [@15a View
M1[1]) 0.80 dBm)| M1[1] 9.79 dBm)|
2.40446200 GHz 20 di 2.4103520 GHz
20 di D2[1] 0.06 dB Occ Bw 17.432567433 MHz
15.90800 MHz| L0 i
P T A
10 d Tt D
o1, L ! | | 0db 1 -
- VAT A ) Di |
— b A ' P I - /
i .,.ﬂiuwv-ﬂ"‘"‘“"" WA RN 10 d J \
N. \ d : \L
-10 d <0 K Hm
¥ -30 df Y
-
A i
it T PR —
-30 o
50 o
-40 d -60 di
50 d
CF 2.412 GHz 1001 pts Span 50.0 MHz
Marker
=60 df Type | Ref | Trc | X-value 1 ¥-value |__Function | Function Result |
ML 1 2,410352 GHz 9.75 dbm
L 1 2.4034086 GHz 1.49 dbm Occ Bw 17.4326567433 MHz
CF 2.412 GHz 10001 pts Spon 20.0 MHz T2 1 2.4208412 GHz 1.59 dbm
] [T ] ] QiR e

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

<802.11ac VHT40>

6dB Bandwidth 99% Occupied Bandwidth
Spectrum o Spectrum o
Ref Level 30.00 dem  Offset 23.67 db & RBW 100 khz Ref Level 30.00 dem  Offset 23.67 0B @ RBW L MHz
o att 20de  SWT_ 10.1ms @ VBW 300 kHz _Mode Sweep o att 2008 SWT ims e VBW 3MHz  Mode Sweep
[@ 17k view [@15a view
M1[1] 7.18 dBm)| M1[1] 9.15 dBm)|
2.40449600 GHz| . 2.4239000 GHz|
20 dBm D2(1] 0.46 dB| =0 Occ Bw 35.964035964 MHz|
35.25600 MHz| M1
10 d e
10 d VIUN R Z W
od If’ b
1
ol D1 -0,689 0 10 d / \
" el i 12 /
I i __ YT N JMM \
10 = ul i il 1 204 ; X
w li 4 \
20 f b o — e e
i}h 40 dBm
n?[ 0
-40 d -60 di
s CF 2.422 GHz 1001 pts Span 100.0 MHz
Marker
-60 d Type | Ref | Trc | X-value | Y-value | Function | Function Result |
ML 1 2.423% GHz 9.15 dBm
T 1 2.4042178 GHz 1.11 dém Oce 8w 35.964035964 MHz
CF 2.422 GHz 10001 pts Span 40.0 MHz T2 1 2.4401818 GHz 1.08 dém
) [ EERREERC ] ) CRRRAED e

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

TEL: 886-3-327-0868
FAX: 886-3-327-0855
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samonias. FCC RADIO TEST REPORT Report No. : FR411111C

<802.11ax HE20>

6dB Bandwidth

99% Occupied Bandwidth

Spectrum 2
RefLevel 30.00 dém  Offset 23.73 0B @ RBW 100 kHz RefLevel 30.00 dém  Offset 23.73 0B @ RBW 300 kHz
o Att 208 SWT  10.1ms @ VBW 300 kHz _Mode Swesp o Att 20 dB SWT 1ms @ VBW 1MHz _Mode Swesp
[@ 1Pk View [@15a View
M1[1]) 0.93 dBm)| M1[1] 10.36 dBm)|
2.40446750 GHz 20 di 2.4113010 GHz
20 dBm D2[1] 0.65 dB | Occ Bw 18.781218781 MHz
16.86500 MHz ¥
1o T T Y Y
Lod Tt Y
| 0dB ! ;
TR AT T
i . -..--...\ 104 -
il
e 1 e F. X
10 =20 H"F l.l
04 i 4,
20 df / r\\‘.-
P [ LTI Y
-30 ol
50 o
-60 de
50 d
CF 2.412 GHz 1001 pts Span 50.0 MHz
Marker
=60 df Type | Ref | Trc | X-value 1 ¥-value |__Function | Function Result |
ML 1 2,411301 GHz 10.36 dBm
L 1 2.4027093 GHz 3.17 dBm Occ Bw 18.781218781 MHz
CF 2.412 GHz 10001 pts Spon 25.0 MHz T2 1 2.4214905 GHz 4.08 dBm
] [T ] ] QiR e

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

<802.11ax HE40>

6dB Bandwidth 99% Occupied Bandwidth
Spectrum o Spectrum o
Ref Level 30.00 dem  Offset 23.67 db & RBW 100 khz Ref Level 30.00 dBm _ Offset 23.67 0B & RBW 1 MHz
o att 20d8  SWT  10.1ms @ VBW 300 kHz _ Mode Sweep o att 200 8SWT ims e VBW 3MHz  Mode Sweep
[@ 17k view [@15a view
M1[1] 6.95 dBm)| M1[1] 10.93 dBm)|
2.40570400 GHz| . 2.4226000 GHz|
20 dBm D2(1] 0.38 dB =0 i Occ Bw 37.662337662 MHz|
34.91200 MHz| 10 d \d
e -
10 d 1 PRET Y RPIY ST BTG
od = :
|
— 10 d
w1 ) L : | \
-20 d |\
PP AU AL T
40 dBm
50 d
40 dBm 504
= CF 2.422 GHz 1001 pts Span 100.0 MHz
Marker
-60 d Type | Ref | Trc | X-value | Y-value | Function | Function Result |
ML 1 2.4226 GHz 10.93 dém
T 1 2.9034185 GHz 0.72 dém Oce 8w 37662337662 MHz
CF 2.422 GHz 10001 pts Span 40.0 MHz T2 1 2.4410809 GHz 3.11 dém
2 — . —
) QR wa ) QEHRRRRD e

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

TEL: 886-3-327-0868 Page Number 1 A2-3 of 42
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lPower Spectral Density(dBm/3kHz)
<802.11b>

Maximum Power Density Plot (dBm/3kHz)
MIMO Ant 6 MIMO Ant 7
RefLevel 20.00 d8m Offset 23.73 db & RBW 3 kHz RefLevel 20.00 d8m Offset 23.73 db & RBW 3 kHz
o Att 20 de  SWT 135 ms & VBW 10 kHz  Mode Sweep po Att 20 de  SWT 151 ms & VBW 10 kHz  Mode Sweep
|@ 1Pk Max |@ 1Pk Max
M1[1] 1.70 dBm)| M1[1] 1.23 dBm)|
2.4111920 GHz| 2.4127980 GHz|
10 dBm 10 dBm
M1 M
od I J 0 dbs h J
|kl i, puLy Sl ik I
o Ll g RN Itk LT A0d O s it T A b I"WWWJ"W L
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s AL B o M
J‘ I T i
” v
30 df -30 d
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=60 df =60 df
=70 df =70 df
CF 2.412 GHz 1001 pts Sp_ﬂn 12.072 MHz CF 2.412 GHz 1001 pts Span 13.542 MHz
l ] SRRRARED e l ] [T

<802.11g>

Maximum Power Density Plot (dBm/3kHz)
MIMO Ant 6 MIMO Ant 7
Ref Level 20.00 d8m Offset 23.64 db & RBW 3 kHz Ref Level 20.00 d8m Offset 23.56 db & RBW 3 kHz
po Att 20 de  SWT 262 ms & VBW 10 kHz  Mode Sweep po Att 20 de  SWT 252 ms & VBW 10 kHz  Mode Sweep
|@ 1Pk Max |@ 1Pk Max
M1[1] 3.90 dBm)| M1[1] 3.79 dBm)|
2.4376340 GHz| 2.4360500 GHz|
10 dBm 10 dBm
od T od
T ¥
0 W [P PP F LYY d,ﬁ.,'tmm fy L'\llwA-“J\ﬁ.‘ll-'de‘\ Mot alig 04 OUY EEPOTRR LR N TLL rp'u'\ﬂ\ﬂﬁ Mlﬂlﬁ“\‘f\ﬁl‘ LN FY 0 P O T
I TN LA LA ¥ TP T AT R T | AR pw\l
20 o 1 20 o ‘ T
A M i i
w0d o W, a0 Il )
Kk ) il 0
[ u |
u,*Jf'Jl" M’\W\ 1 e LY
™ ke “n
50 df 50 df
=60 df =60 df
=70 df =70 df
CF 2.437 GHz 1001 pts Span 23.508 MHz CF 2.437 GHz 1001 pts Span 22.644 MHz
( ] [ L )i ) [
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samonias. FCC RADIO TEST REPORT Report No. : FR411111C

<802.11ac VHT20>

Maximum Power Density Plot (dBm/3kHz)
MIMO Ant 6 MIMO Ant 7
Spectrum | [=] | (Srecmom ) (=)
Ref Level 20.00 dBm Offset 23.64 dB & RBW 3 kHz Ref Level 20.00 dBm Offset 23.56 dB & RBW 3 kHz
o Att 20 B SWT 251 ms & VBW 10 kHz  Mode Sweep po Att 20 dB  SWT 251 ms & VBW 10 kHz  Mode Sweep
@ 1Pk Max @ 1Pk Max
e 2. Nh.:.bzllbtl‘-:z'z‘ e 2.43 I'llliubtl‘-:z'z‘
10 dam 10 dam
0 dB m 0 dB T
A0d bbb RARAT AN AARAAR A gl Lk Ly A0d t o i AAARAIONYL LA AR Y sl g gy |y
AT AN LAV | KW A A
fW"W“‘“ ARAATRIZ T vx AR RARNERL CAL ) PR N URES SR ] TR l‘”\JW'UIJ"
20 d | l -20 d !
- |
0 dep A i o %FJ Iy
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il # Hoy I Ih"w
| e *
50 dBm. =50 df
-6 -6 o
=70 df =70 de
CF 2.437 GHz 1001 pts Span 22.557 MHz CF 2.437 GHz 1001 pts SEH 22.527 MHz
l ) [ [ 11 ) SRR
<802.11lac VHT40>
Maximum Power Density Plot (dBm/3kHz)
MIMO Ant 6 MIMO Ant 7
Ref Level 20.00 dBm Offset 23.64 dB & RBW 3 kHz Ref Level 20.00 dBm Offset 23.56 dB & RBW 3 kHz
o Att 20 B SWT 585 ms & VBW 10 kHz  Mode Sweep po Att 20 dB  SWT 563 ms @ VBW 10 kHz  Mode Sweep
k Max k Max
- M1[1] 8.39 dBm)| e M1[1] 8.09 dBm)|
2.4416790 GHz 2.4363930 GHz
10 dém 10 dém
0 dB 0 db
-10 df - M -10 df % -
P L wﬁ"«“l"“"‘“‘ TRyt bl gl A "L LT b
20 d - T n 20 d T —
-30 d Jf [ -30 d {} \'
/ N J |
04 s0 dom—d "
Jr' N"ll yt Ir i m
lﬂ?ﬂhﬁﬁm - *me };ﬁi WJ" Wﬁt%m
-60 df -60 df
=70 df =70 de
CF 2.437 GHz 1001 pts Span 52.626 MHz CF 2.437 GHz 1001 pts Span 50.67 MHz
( ] [T ] L )i ] WD e
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SPORTON LAB.
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Report No.

: FR411111C

<802.11ax HE20>

Maximum Power Density Plot (dBm/3kHz)
MIMO Ant 6 MIMO Ant 7
Spectrum | [=] | (Srecmom ) (=)
Ref Level 20.00 dBm Offset 23.64 dB & RBW 3 kHz Ref Level 20.00 dBm Offset 23.56 dB & RBW 3 kHz
o Att 20 dB  SWT 273 ms & VBW 10 kHz  Mode Sweep o Att 20 dB  SWT 252 ms & VBW 10 kHz  Mode Sweep
@ 1Pk Max @ 1Pk Max
M1[1] 5.08 dBm)| M1[1] 4.73 dBm)|
2.4378808 GHz 2.4351265 GHz
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l ) [ l ) SRR
<802.11ax HE40>
Maximum Power Density Plot (dBm/3kHz)
MIMO Ant 6 MIMO Ant 7
spectrum | (=] | (Specom ) [=)
Ref Level 20.00 dBm Offset 23.64 dB & RBW 3 kHz Ref Level 20.00 dBm Offset 23.56 dB & RBW 3 kHz
o Att 20 B SWT 590 ms & VBW 10 kHz  Mode Sweep po Att 20 dB  SWT 589 ms & VBW 10 kHz  Mode Sweep
@ 1Pk Max @ 1Pk Max
M1[1] 9.42 dBm)| M1[1] 9.37 dBm)|
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( ) [ [ ) [T
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Band Edges and Spurious Emission|
Number of TX = 2, Ant. 6 (Measured)

Test Mode : 802.11b

Test Channel : |01

100kHz PSD reference Level
(Specrum ) &

Ref Level 20,00 dBm  Offset 23.73 dB @ RBW 100 kHz

Low Channel Plot
(Specrum ) =)

Ref Level 20.00 dBm  Offset 23.73 B @ RBW 100 kHz
o att 20dB  SWT  1.1ms @ VBW 300kHz _ Mode Sweep o att 20 dB  SWT 9 ms @ VBW 300 kHz  Mode Sweep
(@ 1Pk Max (@ 1Pk view
Mi[1] 11.17 dBm| Mi[1] 30.53 dBm)
2.4124940 GHz 2.3965160 GHz
10 dBm o “M‘Jw o 10 dBm m
ol AN A Aes iV M)
S’ \ ]/ —Judn
\U dBm—7= i 7 0 dem —
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100 -10d } 1 ‘1
20 df 20 dBm— 830 dBm ] Y
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o MMMWM‘ TR A

50 d
-60 df -60 df
=70 dl =70 di
F1
CF 2.412 GHz 1001 pts Span 12.072 MHz Start 2.31 GHz B001 pts Stop 2.445 GHz
3 —ian 12 I
] O )

] C )

Spurious Emission 30MHz~1GHz Spurious Emission 1GHz~26.5GHz

Spectrum o Spectrum o
Ref Level 20.00 dBm  Offset 23.73 dB & RBW 100 kHz Ref Level 20.00 dBm  Offset 23.73 dB & RBW 100 kHz
}o Att 10dB  BWT 30.1ms @ VBW 300 kHz Mode Sweep fo ALt 10dB BWT 255 ms @ VBW 300 kHz Mode Sweep
@ 1Pk View @ 1Pk View
mi[1] 53.92 dBm) mi[1] 9.90 dBm)|
916.7280 MHz| ™ 2.413930 GHz
10 dBm: 10 dBf 2[1] 42.39 dBm
15.799280 GHz|
0 dBmr 0 dé
-10 di -10 di
20 dEn— 830 db T dgm—401 -18.830 dbn
-30 d -30 df
-40 d -40 d =
-50 dBm -50 d
=70 di =70 di
Start 30.0 MHz 30001 pts Stop 1.0 GHz Start 1.0 GHz 30001 pts Stop 26.5 GHz
] [y ] [
TEL: 886-3-327-0868 Page Number 1 A2-7 of 42

FAX: 886-3-327-0855



SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR411111C

Test Mode : 802.11b

Test Channel : |06

100kHz PSD reference Level

Middle Channel Plot

Spectrum

(=]

Ref Level 30,00 dBm  Offset 23.64 dB @ RBW 100 kHz
j» Att 20 dB SWT 1.1 ms @ VBW 300 kHz  Mode Sweep

(@ 1Pk Max

M1[1]

10.85 dBm)|
2.4374945 CHz

B L I i = e WY

""'FL.J\ A

1001 pts

CF 2.437 GHz

Span 12.069 MHz
m—

Spurious Emission 30MHz~1GHz

Spurious Emission 1GHz~26.5GHz

Spectrum

(=]

Ref Level 20.00 dBm  Offset 23.64 dB @ RBW 100 kHz

Spectrum

Ref Level 20.00 dBm  Offset 23.64 dB @ RBW 100 kHz

(=]

fo ALt 10de  SWT 30.1ms @ VBW 300 kHz  Mode Sweep fo ALt 10dB  SWT 265 ms @ VBW 300 kHz Mode Sweep
@ 1Pk View @ 1Pk View
mi[1] 52.65 dBm mi[1] 10.31 dBm)|
991.4480 MHz| ™M 2.436030 GHz
10 d 10 d 2[1] 41.57 dBm)|
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0 dem: 0 de
-10d -10d
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40 d 40 d
-70d -70d
Start 30.0 MHz 30001 pts. Stop 1.0 GHz Start 1.0 GHz 30001 pts. Stop 26.5 GHz
1 ] WD W 1 ] WD W
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Test Mode : 802.11b

Test Channel : |11

100kHz PSD reference Level High Channel Plot

Spectrum o Spectrum o
Ref Level 30.00 dém  Offset 23.72 d & RBW 100 kHz Ref Level 20.00 dBm  Offset 23.72 & @ RBW 100 kHz
I att 20dB  SWT  1.1ms @ VBW 300kHz _ Mode Sweep I att 20 s 8WT 9 ms @ VBW 300 kHz  Mode Sweep
(@ 1Pk Max (@ 1Pk View
Mi[1] 11.33 dBm| Mi[1] 41.27 dBm)
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] QT
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——
[ SEERERE ]

Spurious Emission 30MHz~1GHz

Spurious Emission 1GHz~26.5GHz

Spectrum

k2 Spectrum | k2
Ref Level 20,00 dBm  Offset 23.72 dB @ RBW 100 kHz Ref Level 20,00 dBm  Offset 23.72 dB @ RBW 100 kHz
fo ALt 10dB BWT 30.1ms @ VBW 300 kHz  Mode Sweep }o Att 10ds  SWT 265 ms @ VBW 300 kHz Mode Sweep
@ 1Pk View @ 1Pk View
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917.9250 MHz| M1 2.462380 GHz
10 dBm: 10 dBm: 2[1] 42.79 dBm
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- —t - —
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Test Mode : |802.11g

Test Channel : |01

100kHz PSD reference Level

Low Channel Plot

Spectrum o Spectrum o
Ref Level 20.00 dBm  Offset 23.73 0B & RBW 100 kHz Ref Level 20.00 dBm  Offset 23.73 0B & RBW 100 kHz
o att 20d8  SWT  1.1ms @ VBW 300 kHz Mode Sweep o att 20d8_ SWT 9 ms @ VBW 300 kiz__ Mode Sweep
(@ 1Pk Max [@ 1Pk view
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