sworaniis. FCC RADIO TEST REPORT Report No. : FR161608-05A
e,
AR 3786
FCC RADIO TEST REPORT

FCCID . AARGXT7AS

Equipment : Phone

Model Name : GX7AS, GB17L

Applicant . GoogleLLC

1600 Amphitheatre Parkway,
Mountain View, California, 94043 USA

Standard : FCC Part 15 Subpart C §15.247

The product was received on Nov. 10, 2021 and testing was performed from Nov. 16, 2021 to Dec. 15,
2021. We, Sporton International Inc. Wensan Laboratory, would like to declare that the tested sample
has been evaluated in accordance with the test procedures and has been in compliance with the
applicable technical standards.

The test results in this report apply exclusively to the tested model / sample. Without written
approval from Sporton International Inc. Wensan Laboratory, the test report shall not be reproduced
except in full.

Z,u'uw\s LU(A

Approved by: Louis Wu

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

TEL : 886-3-327-0868 Page Number 1 1of 112

FAX : 886-3-327-0855 Issue Date : Feb. 17, 2022
Report Template No.: BU5-FR15CBT Version 2.4 Report Version 1 02



samonias. FCC RADIO TEST REPORT Report No. : FR161608-05A

Table of Contents

HISTOIY Of thiS TS FEPOIT . .eeiii ittt e sk e e s bt e e s aab b e e e s aab e e e e s anbn e e e s annneeas 3
SUMMATY OF TEST RESUIL.....uiiiiiii it e e e e s e e e e et e e e s s st e e e e e aeeeesaasntaneeeeeeesannsnneneeaeenenanns 4
N 1= =T = T D TS o] ] o)A o] o B T PP PP PP UPTPPPPP 5
1.1 Product Feature of EQUIDMENT UNAEE TEST.....ccoiiiiiieiieie ettt e st e e e e e s re e e e e e e e nnranneeeee s 5
1.2 Product Specification of EQUIPMENT UNAEI TEST......coiuuiiiiiiiiiieiiiiiee e 6
JIBEC T Y/ Fo T [ 1 Tor= 11T I o =L U PRSPPI 6
IR S =211 [0 o Tox L1 (o] IO SO PU PP PPPPP PP 7
T AN o ] o= o] (= ¥= T o F= U o R 7
2 Test Configuration of EQUIPMENT UNAEr TEST......eiiiiiiiiieiiiit et 8
S R O 4 1= gl =T (U= oV @ o= o o T 8
P2 =1 1Y o o PSR 9
2.3 Connection Diagram Of TeSE SYSIEM .. ... 10
2.4 Support Unit used in test configuration and SYSEM ..........oocuiiiiiiiiieiiiee e 11
A T =L B @ o= = 11T g N I =TSy A= (| o 11
2.6 Measurement Results EXplanation EXample..........ccooiiiiiiiiiiiiii e 11
R TS B T ¥ | PP P PP PPP PR PPPPPPPIN 12
3.1 Number of Channel MEASUIEIMENT .......cciiiiiiiiiiiiiee et r e e e e s s st ee e e e e e e s snrereeeeaeeeaanns 12
3.2 Hopping Channel Separation MEeasSUrEmMENT .........cccoeiiiiiei i 17
3.3 DWEIl TIME MEASUIEMENT .....eiieeeiiiiitiieete e e s e eetettr e e e e e s e aeebeeereeeeessassteeeeaeeessaannssaeeeaaesssannssneeeeaeesssanns 30
3.4 20dB and 99% Bandwidth MEaSUIEMENT ...........eiiiiiiiiiiiiii et e e e e e 35
3.5 OULPUL POWET MEASUIEIMENT. ..ottt ete ettt e e e e r e e e e e s e e e e e s e sennnrreeeeeeeneaaes 60
3.6 Conducted Band EAQES MEASUIEMENL.........ccooieiii e 61
3.7 Conducted Spurious EMISSION MEASUIEMENT ........uuiiiiiiiieeiiiiiee et ettt e et e e e e sbeeee e 78
3.8 Radiated Band Edges and Spurious Emission Measurement ............cccceeeeee e, 103
3.9 AC Conducted EmMISSION MEASUIEIMENT...........uuiiiiieeieiiiiiiieie e e s esieeee e e e e e s s senteeeeeeeeesaaeneeeeeeeeeeannns 107
3.10 ANENNA REQUINEIMENTS ... .o 109
4 List of MeASUIING EQUIPMENT ...ooiiiiiiiiiiiiie ettt ettt sttt e st e e bbbt e e s nbne e e e nanneeas 110
5 Uncertainty Of EVAIUGLION ... ....uuiii ittt e e ebe s e eebseeeseassesssesessnsssnsnsnsnsnnnnnnnnns 112

Appendix A. Conducted Test Results

Appendix B. AC Conducted Emission Test Result
Appendix C. Radiated Spurious Emission
Appendix D. Radiated Spurious Emission Plots
Appendix E. Duty Cycle Plots

TEL : 886-3-327-0868 Page Number : 20f 112
FAX : 886-3-327-0855 Issue Date : Feb. 17, 2022
Report Template No.: BU5-FR15CBT Version 2.4 Report Version 1 02



samonias. FCC RADIO TEST REPORT Report No. : FR161608-05A

History of this test report

Report No. Version Description Issue Date
FR161608-05A 01 Initial issue of report Feb. 11, 2022
1. Revise remark in Summary of Test Result
2. Revise appendix C
FR161608-05A 02 Feb. 17, 2022
3. Revise test mode in section 2.2
4. Add description in section 3.8.6
TEL : 886-3-327-0868 Page Number : 3of 112
FAX : 886-3-327-0855 Issue Date : Feb. 17, 2022

Report Template No.: BU5-FR15CBT Version 2.4 Report Version 1 02



samonias. FCC RADIO TEST REPORT

Report No. : FR161608-05A

Summary of Test Result

Report Ref Std. Result
Clause Clause Test tems (PASS/FAIL) Remark
3.1 15.247(a)(1) Number of Channels Pass -
3.2 15.247(a)(1) Hopping Channel Separation Pass -
3.3 15.247(a)(1) Dwell Time of Each Channel Pass -
3.4 15.247(a)(1) 20dB Bandwidth Pass -
34 2.1049 99% Occupied Bandwidth Reporting only -
35 15.247(b)(1) Peak Output Power Pass -
3.6 15.247(d) Conducted Band Edges Pass -
3.7 15.247(d) Conducted Spurious Emission Pass -
. 18.03 dB
38 15.247(d) Rzz?;fézdsirr‘i‘iidgﬁ;?gn Pass under the limit at
P 7440.000 MHz
14.68 dB
3.9 15.207 AC Conducted Emission Pass under the limit at|
0.152 MHz
15.203 & :
3.10 15.247(b) Antenna Requirement Pass -

Declaration of Conformity:

The test results with all measurement uncertainty excluded are presented in accordance with the
regulation limits or requirements declared by manufacturers.

Comments and Explanations:

who shall take full responsibility for the authenticity.

The product specifications of the EUT presented in the report are declared by the manufacturer

Reviewed by: William Chen
Report Producer: Cindy Liu
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e% FCC RADIO TEST REPORT Report No. : FR161608-05A

SPORTON LAB.

1 General Description
1.1 Product Feature of Equipment Under Test

Product Feature

Equipment Phone
Model Name GX7AS, GB17L
FCCID A4RGXT7AS

GSM/EGPRS/WCDMA/HSPA/LTE/5G NR/NFC/GNSS
WLAN 11b/g/n HT20
EUT supports Radios application WLAN 11a/n HT20/HT40
WLAN 1lac VHT20/VHT40/VHT80/VHT160
WLAN 1lax HE20/HE40/HE80/HE160
Bluetooth BR/EDR/LE

Remark:
1. The above EUT's information was declared by manufacturer.
2. All the tests were performed with GX7AS.

EUT Information List
SIN Performed Test Item
1A261FQGR00062 RF Conducted Measurement
1A291FQGR00028 Radiated Spurious Emission
1A281FQGR00002 Conducted Emission
TEL : 886-3-327-0868 Page Number : 50f 112
FAX : 886-3-327-0855 Issue Date : Feb. 17, 2022
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1.2 Product Specification of Equipment Under Test

Product Specification subjective to this standard

Tx/Rx Frequency Range 2402 MHz ~ 2480 MHz

Number of Channels 79

Carrier Frequency of Each Channel 2402+n*1 MHz; n=0~78
<Ant. 4>

Bluetooth BR(1Mbps) : 20.84 dBm (0.1213 W)
Bluetooth EDR (2Mbps) : 20.14 dBm (0.1033 W)
Bluetooth EDR (3Mbps) : 20.01 dBm (0.1002 W)
<Ant. 3>

Bluetooth BR(1Mbps) : 20.71 dBm (0.1178 W)
Bluetooth EDR (2Mbps) : 20.93 dBm (0.1239 W)
Bluetooth EDR (3Mbps) : 20.30 dBm (0.1072 W)
MIMO <Ant. 4+3>;

Bluetooth BR(1Mbps) : 20.49 dBm (0.1119 W)
Bluetooth EDR (2Mbps) : 20.44 dBm (0.1107 W)
Bluetooth EDR (3Mbps) : 20.48 dBm (0.1117 W)

Maximum Output Power to Antenna

<Ant. 4>

Bluetooth BR(1Mbps) : 0.909 MHz
Bluetooth EDR (2Mbps) : 1.184 MHz
Bluetooth EDR (3Mbps) : 1.164 MHz
<Ant. 3>

Bluetooth BR(1Mbps) : 0.912 MHz
Bluetooth EDR (2Mbps) : 1.184 MHz
Bluetooth EDR (3Mbps) : 1.161 MHz
MIMO <Ant. 4>

Bluetooth BR(1Mbps) : 0.909 MHz
Bluetooth EDR (2Mbps) : 1.184 MHz
Bluetooth EDR (3Mbps) : 1.164 MHz
MIMO <Ant. 3>

Bluetooth BR(1Mbps) : 0.912 MHz
Bluetooth EDR (2Mbps) : 1.184 MHz
Bluetooth EDR (3Mbps) : 1.164 MHz

99% Occupied Bandwidth

<Ant. 4> : IFA Antenna with gain -0.2 dBi

Antenna Type / Gain <Ant. 3> : IFA Antenna with gain -0.4 dBi

Bluetooth BR (1Mbps) : GFSK

Type of Modulation Bluetooth EDR (2Mbps) : 7 /4-DQPSK
Bluetooth EDR (3Mbps) : 8-DPSK
Ant. 4 Ant. 3
Antenna Function Description Bluetooth v v
Bluetooth Vv Vv
MIMO

Remark:
1. MIMO Ant. 4+3 is a calculated result from sum of the power MIMO Ant. 4 and MIMO Ant. 3.
2. The above EUT's information was declared by manufacturer. Please refer to Comments and

Explanations in report summary.

1.3 Modification of EUT

No modifications made to the EUT during the testing.
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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.)
Test Site Location TEL: +886-3-327-3456
FAX: +886-3-328-4978

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

Test Site No.

The AC Conducted Emission test item subcontracted to Sporton

REMET 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.
THO5-HY; 03CH16-HY

Test Site No.

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

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 DTS Meas. Guidance v05r02
+ FCC KDB 414788 D01 Radiated Test Site v01r01
¢+ 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 7 0of 112
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2 Test Configuration of Equipment Under Test

2.1 Carrier Frequency Channel

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

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

a. The EUT has been associated with peripherals and configuration operated in a manner tended to
maximize its emission characteristics in a typical application. Frequency range investigated:
conduction emission (150 kHz to 30 MHz), radiation emission (9 kHz to the 10th harmonic of the
highest fundamental frequency or to 40 GHz, whichever is lower). For radiated measurement, the
measured emission level of the EUT was maximized by rotating the EUT on a turntable, adjusting
the orientation of the EUT and EUT antenna in three orthogonal axis (X: flat, Y: portrait, Z:
landscape) and accessory (Adapter or Earphone), and adjusting the measurement antenna
orientation, following C63.10 exploratory test procedures and find X plane with Adapter as worst
plane, and the worst mode of radiated spurious emissions is Bluetooth 1Mbps 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
Bluetooth BR 1Mbps Bluetooth EDR 2Mbps Bluetooth EDR 3Mbps
GFSK 7 /4-DQPSK 8-DPSK

Conducted | \;4e 1: CHOO_2402 MHz | Mode 4: CHOO_2402 MHz | Mode 7: CHOO_2402 MHz
TestCases |\ 4e 2: CH39 2441 MHz | Mode 5: CH39_2441 MHz | Mode 8: CH39_2441 MHz
Mode 3: CH78_2480 MHz | Mode 6: CH78_2480 MHz | Mode 9: CH78_2480 MHz

Bluetooth BR 1Mbps GFSK
Radiated Mode 1: CHOO_2402 MHz

Test Cases Mode 2: CH39_2441 MHz

Mode 3: CH78_2480 MHz

AC Conducted [ Mode 1 :GSM850 Idle + WLAN (2.4GHz) Link + Bluetooth Link + USB Cable 2

Emission (Charging from AC Adapter 2)

Remark:

1. For Radiated Test Cases, the worst mode data rate 1Mbps was reported only since the highest
RF output power in the preliminary tests. The conducted spurious emissions and conducted
band edge measurement for other data rates were not worse than 1Mbps, and no other
significantly frequencies found in conducted spurious emission.

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

TEL : 886-3-327-0868 Page Number 1 90of 112
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2.3 Connection Diagram of Test System

<AC Conducted Emission Mode>

120Vac/E0H=z
EUT
(Adapter)
EUT
(USB Cable)
Wireless
Earphone EUT Notebook
WLAN AP
Sy=tem Simulator
<Bluetooth Tx Mode>
120V ac/E0Hz
EUT
(Adapter)
L1
EUT
(USB Cabile)
EUT
TEL : 886-3-327-0868 Page Number 1 10 of 112
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2.4 Support Unit used in test configuration and system

Item |Equipment Brand Name [Model Name FCC ID Data Cable |Power Cord
1. |[System Simulator |Anritsu MT8820C N/A N/A Unshielded, 1.8m
. A4RG1007/

2. |Wireless Earphone |Google G1007/G1008 AARG1008 N/A N/A

3. |WLAN AP NETGEAR64 |RAXES500 N/A N/A Unshielded, 1.8 m
ACI/P :

. Unshielded, 1.2m

4. |[Notebook Dell Latitude E3400 FCC DoC N/A DC O/P :

Shielded, 1.8m

2.5 EUT Operation Test Setup

The RF test items, utility “Command v10.0.17134.134” was installed in Notebook which was
programmed in order to make the EUT get into the engineering modes to provide channel selection,

power level, data rate and the application type and for continuous transmitting signals.

2.6 Measurement Results Explanation Example

For all conducted test items:

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

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

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

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

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

TEL : 886-3-327-0868 Page Number 1 11 of 112
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3 Test Result
3.1 Number of Channel Measurement

3.1.1Limits of Number of Hopping Frequency

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

3.1.2Measuring Instruments

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

3.1.3Test Procedure

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

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

4. Enable the EUT hopping function.

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

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

7. Record the measurement data derived from spectrum analyzer.

3.1.4Test Setup

i

Spectrum Analyzer EUT
3.1.5Test Result of Number of Hopping Frequency
Please refer to Appendix A.
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<Ant. 4>
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<Ant. 3>

Number of Hopping Channel Plot on Channel 00 - 78
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MIMO <Ant. 4>

Number of Hopping Channel Plot on Channel 00 - 78
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3.2 Hopping Channel Separation Measurement

3.2.1Limit of Hopping Channel Separation

Frequency hopping systems operating in the 2400-2483.5 MHz band may have hopping channel
carrier frequencies that are separated by 25 kHz or two-thirds of the 20 dB bandwidth of the hopping

channel, whichever is greater.

3.2.2Measuring Instruments

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

3.2.3Test Procedures

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

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

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

4. Enable the EUT hopping function.

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

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

3.2.4Test Setup

Spectrum Analyzer EUT
3.2.5Test Result of Hopping Channel Separation
Please refer to Appendix A.
TEL : 886-3-327-0868 Page Number 0 17 of 112
FAX : 886-3-327-0855 Issue Date : Feb. 17, 2022

Report Template No.: BU5-FR15CBT Version 2.4 Report Version 1 02



SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR161608-05A

<Ant. 4>
<1Mbps>

Channel Separation Plot on Channel 00 - 01 Channel Separation Plot on Channel 39 - 40
Ref Level 30.00 dBm Offset 19.20 dB8 & RBW 300 kHz Ref Level 30.00 dBm Offset 19.20 d8 & RBW 300 kHz
Att 30 dB  SWT 6.3 uys @ VBW 300 kHz Mode Auto FFT jo Att 30 dB  SWT 6.3 ys @ VBW 300 kHz Mode Auto FFT
@ 1Pk Max @ 1Pk Max
mi[1] 19.75 dBm| mMi[1] 19.52 dBm)|
M1 D2 2.40201810 GHz| M1 ’ b 2.44101810 GHz|
. T I P paas aaae. 9 osnss wie] || T A = EETSR sor.30 ks
10 — = 10 5= -~ :
od = PR od - = ~
o g il e e
10 = 10 =
20 d 20 d
-30 di -30 di
40 d -40 di
50 -50
60 -60
CF 2.4025 GHz 691 pts Sgan 3.0 MHz CF 2.4415 GHz 691 pts SEan 3.0 MHz
Il ) [ ) ) ()
Channel Separation Plot on Channel 77 - 78 N/A
Spectrum @
Ref Level 30.00 dBm Offset 19.20 dB8 & RBW 300 kHz
o AL 30d8  SWT 6.3 ys & VBW 300 kHz Mode Auto FFT
1Pk Max
mi[1] 19.89 dBm
M1 D2 2.47901370 GHz|
20 — x = —D2— 0.28 dB
P R S 4 RN 998.60 kHz|
10 = S e
0 dBm— A~ R
/""’ \‘\\
(104 —
-20 di
-30 di
-40 di
-50 di
-
CF 2.4795 GHz 691 pts Span 3.0 MHz
( i J e
TEL : 886-3-327-0868 Page Number 1 18 of 112
FAX : 886-3-327-0855 Issue Date . Feb. 17, 2022
Report Template No.: BU5-FR15CBT Version 2.4 Report Version 1 02



SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR161608-05A

<2Mbps>

Channel Separation Plot on Channel 00 - 01

Channel Separation Plot on Channel 39 - 40

Spectrum

(=)

Ref Level 30.00 dBm Offset 19.20 dB8 & RBW 300 kHz

Spectrum

Ref Level 30.00 dBm Offset 19.20 d8 & RBW 300 kHz

@

Att 30 dB  SWT 6.3 uys @ VBW 300 kHz Mode Auto FFT jo Att 30 dB  SWT 6.3 ys @ VBW 300 kHz Mode Auto FFT
@ 1Pk Max @ 1Pk Max
mi[1] 17.23 dBm| mMi[1] 17.20 dBm)|
2.40201370 GHz| 2.44101370 GHz|
20 Ll D2[1] 0.08 dB| 20 - D2[1] 0.01 dB|
. | ———m—— 1.00290 MHz — | . ___ 1.00290MHz
S, 3 & P = 2
10 - — 10 - -~
A y ™\
0 damL 0 demZ-
// \ '
\
,!'6 \, .16 ¥
i
20 d 20 d
-30 di -30 di
40 df -40 di
50 -50
60 -60
CF 2.4025 GHz 691 pts Sgan 3.0 MHz CF 2.4415 GHz 691 pts SEan 3.0 MHz
) J e we )y J Quannnnnd We
Channel Separation Plot on Channel 77 - 78 N/A
Spectrum EEI7:‘]
Ref Level 30.00 dBm Offset 19.20 dB8 & RBW 300 kHz
o AL 30d8  SWT 6.3 ys & VBW 300 kHz Mode Auto FFT
1Pk Max
mi[1] 17.72 dBm
2.47901370 GHz|
20 - 2[1] D 0.19 dg|
e [ — 1T A T 998.60 kHz
il &,
10 - »
7 R
0 dBm#~
7
Ao \
-20 di
-30 di
40 d
50 di
S
CF 2.4795 GHz 691 pts Span 3.0 MHz
— Hr;__
( ] J -
TEL : 886-3-327-0868 Page Number 1 19 of 112
FAX : 886-3-327-0855 Issue Date : Feb. 17, 2022

Report Template No.: BU5-FR15CBT Version 2.4

Report Version 1 02



SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR161608-05A

<3Mbps>

Channel Separation Plot on Channel 00 - 01

Channel Separation Plot on Channel 39 - 40

Spectrum

(=)

Ref Level 30.00 dBm Offset 19.20 dB8 & RBW 300 kHz

Att 30 dB  SWT 6.3 uys @ VBW 300 kHz Mode Auto FFT

Spectrum

Ref Level 30.00 dBm Offset 19.20 d8 & RBW 300 kHz

@

o Att 30 dB  SWT 6.3 ys @ VBW 300 kHz Mode Auto FFT
@ 1Pk Max @ 1Pk Max
mi[1] 16.28 dBm| mMi[1] 16.26 dBm)|
2.40201810 GHz| 2.44101370 GHz|
20 + D2[1] 0.09 dB 20 T D2[1] D2 0.01 d8
[ —t — 998.60 kHz| [ ———t S e 998.60 kHz|
] i \\\ /// g .
10 10
‘\
3 \
0 di 0 di
oS i y// \
A N BE A
20 d 20 d
-30 di -30 di
40 df -40 di
-50 -50
60 -60
CF 2.4025 GHz 691 pts Sgan 3.0 MHz CF 2.4415 GHz 691 pts SEan 3.0 MHz
)\ J Al W )i J [
15 15:
Channel Separation Plot on Channel 77 - 78 N/A
Spectrum EEI7:‘]
Ref Level 30.00 dBm Offset 19.20 dB8 & RBW 300 kHz
o AL 30d8  SWT 6.3 ys & VBW 300 kHz Mode Auto FFT
@ 1Pk Max
mi[1] 16.67 dBm
2.47901370 GHz|
20 D2[1] D: 0.29 dB)|
A ] 998.60 kHz|
— N
10
A N
0 de 0 N\
/ \
/ \
/ \
A0 d
3
20 d
30 di
40 d
S0 d
S0
CF 2.4795 GHz 691 pts Span 3.0 MHz
= ﬁ.&—
I J -
TEL : 886-3-327-0868 Page Number 1 20 of 112

FAX : 886-3-327-0855
Report Template No.: BU5-FR15CBT Version 2.4

Issue Date . Feb. 17, 2022

Report Version 1 02



SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR161608-05A

<Ant. 3>
<1Mbps>

Channel Separation Plot on Channel 00 - 01

Channel Separation Plot on Channel 39 - 40

Spectrum

(=)

Ref Level 30.00 dBm Offset 19.20 dB8 & RBW 300 kHz

Spectrum

@

Ref Level 30.00 dBm Offset 19.20 d8 & RBW 300 kHz

Att 30 dB  SWT 6.3 uys @ VBW 300 kHz Mode Auto FFT jo Att 30 dB  SWT 6.3 ys @ VBW 300 kHz Mode Auto FFT
@ 1Pk Max @ 1Pk Max
m1[1] 20.29 dBm)| m1[1] 19.57 dBm)|
M1 : 2.40201370 GHz - 2.44100940 GHz
D2 e
20 - = DA —2—— 0.26 dB 20 — D2L1] e 0.22 d8
P N 4 \ 1.00289 MHz| o N . 2% S 1.00290 MH2|
/ i
10 = % 10 = gr 2 <
~ N | = N
0 d S 0 dBm— g
i o o N
/, ~ P ¥
Ry 7 B
10 -10
20 di 20 d
-30d -30 dl
40 df -40 d
-50 -50
-60 -60
CF 2.4025 GHz 691 pts Sgan 3.0 MHz CF 2.4415 GHz 691 pts Span 3.0 MHz
N v
J QD e )1 ] W e

Channel Separation Plot on Channel 77 - 78

N/A

Spectrum

=

Ref Level 30.00 dém  Offset 19.20 d& & RBW 300 kHz
Jo_Att 30 ds  SWT 6.3 ys @ VBW 300 kHz

Mode Auto FFT

19.83 dBm
2.47901370 GHz
0.12 dB|
™ 994.20 kHz|
Ny
»
~.

[@ 1Pk Max
m1[1]
M1 &
26 = - = D2
A e »
10 7 >
,//
0 dBm—<
-10d
-20d
-30d
-40d
-50d
-60 B
CF 2.4795 GHz 691 pts
n T
L L J
Date: 9.DEC.2021 19:27:35

Span 3.0 MHz
#.
L _J

TEL : 886-3-327-0868
FAX : 886-3-327-0855
Report Template No.: BU5-FR15CBT Version 2.4

Page Number 1 21 of 112
Issue Date . Feb. 17, 2022
Report Version 1 02



SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR161608-05A

<2Mbps>

Channel Separation Plot on Channel 00 - 01

Channel Separation Plot on Channel 39 - 40

Spectrum

(=)

Ref Level 30.00 dBm Offset 19.20 dB8 & RBW 300 kHz

Spectrum

Ref Level 30.00 dBm Offset 19.20 d8 & RBW 300 kHz

@

Att 30d8 SWT 6.3 ps @ VBW 300 kHz _Mode Auto FFT o At 30d8  SWT __ 6.3us @ VBW 300 kHz __Mode Auto FFT
(@ 1Pk Max [@ 1Pk Max
mi[1] 18.59 dBm| mMi[1] 18.10 dBm)|
a1 2.40200070 GHz| N 2.44100070 GHz|
20 b p2(1] D2 0.2 def ||| 20 3 D2[1] D2 0.05 dB|
% meERE = e S T 1.00290 MHZ| s S e — L T 1.00290 MHz
e ~ s %
10 < S 10 -
N “\
Y 7 N\
0 dBm N\ 0 dem’ \ -
s / \
/ g / X
Ao A0
20 di 20 df
-30d -30 df
40 d -40 di
50 -50
60 -60
CF 2.4025 GHz 691 pts Span 3.0 iz | | (CF 24415 GHz 691 pts Span 3.0 MHz
i 6 i
J Quinnnnd we J W e

Channel Separation Plot on Channel 77 - 78

N/A

Spectrum

G
V.
Ref Level 30.00 dém  Offset 19.20 d& & RBW 300 kHz
Jo_Att 30 ds  SWT 6.3 ys @ VBW 300 kHz _Mode Auto FFT

@ 1Pk Max
m1[1] 18.50 dBm
i 2.47900510 GHz
e ————— S— ——D2[1) B2 = 0.07 dB|
- i - o 994.20 kHz
10 i
4
N
0 d8s %
A "‘\
Aod
-20d
-30d
-40 df
-50 di
-60 db
CF 2.4795 GHz 691 pts Span 3.0 MH2z
i T #'
{ )| J -

ate: 9.DEC 1

TEL : 886-3-327-0868
FAX : 886-3-327-0855
Report Template No.: BU5-FR15CBT Version 2.4

Page Number 1 22 of 112
Issue Date . Feb. 17, 2022
Report Version 1 02



SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR161608-05A

<3Mbps>

Channel Separation Plot on Channel 00 - 01

Channel Separation Plot on Channel 39 - 40

Spectrum

Ref Level 30.00 dBm Offset 19.20 dB8 & RBW 300 kHz

(=)

Spectrum

Ref Level 30.00 dBm Offset 19.20 d8 & RBW 300 kHz

@

Att 30 dB  SWT 6.3 uys @ VBW 300 kHz Mode Auto FFT jo Att 30 dB  SWT 6.3 ys @ VBW 300 kHz Mode Auto FFT
@ 1Pk Max @ 1Pk Max
mi[1] 17.43 dBm)| mMi[1] 16.80 dBm)|
2.40200070 GHz| 2.44100070 GHz|
20 M1 D2[1] D2 0.17 de] [)f 20 — D2[1] 0.11 dB
Ll 1.00290 MHz | —— 1.00290 MHz
- il i . > i T
2 . y ~
10 10 — <
/ /) \
& / N
0 di 0 di
Ve , %
/ % v \
A0 A0 -
20 d 20 d
-30 di -30 di
40 d -40 di
-50 -50
-60 -60
CF 2.4025 GHz 691 pts Sgan 3.0 MHz CF 2.4415 GHz 691 pts SEan 3.0 MHz
) J Cnnind we N ) G W
Channel Separation Plot on Channel 77 - 78 N/A
Spectrum EEI7:‘]
Ref Level 30.00 dBm Offset 19.20 dB8 & RBW 300 kHz
o AL 30d8  SWT 6.3 ys & VBW 300 kHz Mode Auto FFT
@ 1Pk Max
mi[1] 17.04 dBm
2.47900070 GHz|
20 D2[1] 0.26 dB
’r_ﬁ?—'—h—'-» — A i 998.60 kHz
,/"/ e \\
10 —
d N
'
0 dBm~ i
/ A\
/740 d N
-20 di
-30 di
-40d
50 di
S0
CF 2.4795 GHz 691 pts Span 3.0 MHz
= ﬁ.&—
( I J -
TEL : 886-3-327-0868 Page Number 1 23 of 112
FAX : 886-3-327-0855 Issue Date 1 Feb. 17, 2022

Report Template No.: BU5-FR15CBT Version 2.4

Report Version 1 02



SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR161608-05A

MIMO <Ant. 4>
<1Mbps>

Channel Separation Plot on Channel 00 - 01

Channel Separation Plot on Channel 39 - 40

Spectrum

(=)

Ref Level 30.00 dBm Offset 19.20 dB8 & RBW 300 kHz

Spectrum

Ref Level 30.00 dBm Offset 19.20 d8 & RBW 300 kHz

@

Att 30 dB  SWT 6.3 uys @ VBW 300 kHz Mode Auto FFT jo Att 30 dB  SWT 6.3 ys @ VBW 300 kHz Mode Auto FFT
@ 1Pk Max @ 1Pk Max
mi[1] 16.16 dBm| m1[1] 15.75 dBm)|
2.40200510 GHz| 2.44100510 GHz|
20 u D2[1] o.08 def [ 20 T D2[1] 0.01dB
- . o 1.00289 MHz| 1 1 P T_ ~ 1.00290 MHz|
10 A N L At S 10 L = - 2 -
e W N 2 - 5 N
i N v s N
BLC ~ = prce =~
20 d 20 d
-30 di -30 di
40 df -40 di
50 -50
-60 -60
CF 2.4025 GHz 691 pts Sgan 3.0 MHz CF 2.4415 GHz 691 pts SEan 3.0 MHz
)| ) [T )| J W W
DE
Channel Separation Plot on Channel 77 - 78 N/A
Spectrum @
Ref Level 30.00 dBm Offset 19.20 dB8 & RBW 300 kHz
o AL 30d8  SWT 6.3 ys & VBW 300 kHz Mode Auto FFT
@ 1Pk Max
mi[1] 16.24 dBm
2.47900510 GHz|
20 + D2[1] 0.16 dB
/‘_,JL* _——_ 998.60 kHz
10 L - ~ - ~
/ b “\,
0 dBi > S
P \ L
L S
20 d
30 di
40 di
S0 d
S
CF 2.4795 GHz 691 pts Span 3.0 MHz
( ) J o ee
TEL : 886-3-327-0868 Page Number 1 24 of 112
FAX : 886-3-327-0855 Issue Date : Feb. 17, 2022
Report Template No.: BU5-FR15CBT Version 2.4 Report Version 1 02



SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR161608-05A

<2Mbps>

Channel Separation Plot on Channel 00 - 01 Channel Separation Plot on Channel 39 - 40
Spectrum F|[ spectrum ks
Ref Level 30.00 dBm Offset 19.20 dB8 & RBW 300 kHz Ref Level 30.00 dBm Offset 19.20 d8 & RBW 300 kHz
Att 30 dB  SWT 6.3 uys @ VBW 300 kHz Mode Auto FFT jo Att 30 dB  SWT 6.3 ys @ VBW 300 kHz Mode Auto FFT
@ 1Pk Max @ 1Pk Max
mi[1] 14.86 dBm m1[1] 14.59 dBm)|
2.40199640 GHz| 2.44100070 GHz|
20 i D2[1] -0.02 dB 20 = D2[1] -0.05 dB
. ﬁ._-r—'—lwm,, o e 1.00290 MHz| ) F— -L_/‘_’\ 7/,‘\,_—/——":_\——& - 998.60 kHz
10 e . 10 — S
7 N
0 dBm- B od ks -
’/ \. ,// \\
3 3 .
20 d 20 d
-30 di -30 di
40 df -40 di
-50 -50
60 -60
CF 2.4025 GHz 691 pts Sgan 3.0 MHz CF 2.4415 GHz 691 pts Span 3.0 MHz
I J Gy e X ] T
DE
Channel Separation Plot on Channel 77 - 78 N/A
Spectrum EEI7:‘]
Ref Level 30.00 dBm Offset 19.20 dB8 & RBW 300 kHz
o AL 30d8  SWT 6.3 ys & VBW 300 kHz Mode Auto FFT
@ 1Pk Max
mi[1] 14.27 dBm
2.47912660 GHz|
20 - D2[1] 0.17 dB|
3 1.00290 MHz|
W i = e e i i LR
10 — =
p
0 dBm—= :
N
/, N\
1/ .
./P N\
-20 di
-30 di
-40 di
50 di
o
CF 2.4795 GHz 691 pts Span 3.0 MHz
& A
{ I ] o
TEL : 886-3-327-0868 Page Number : 25 of 112
FAX : 886-3-327-0855 Issue Date : Feb. 17, 2022

Report Template No.: BU5-FR15CBT Version 2.4

Report Version 1 02



SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR161608-05A

<3Mbps>

Channel Separation Plot on Channel 00 - 01

Channel Separation Plot on Channel 39 - 40

Spectrum

(=)

Ref Level 30.00 dBm Offset 19.20 dB8 & RBW 300 kHz

Spectrum

Ref Level 30.00 dBm Offset 19.20 d8 & RBW 300 kHz

@

Att 30d8_ SWT 6.3 ys @ VBW 300 kHz __Mode Auto FFT Jo_Att 30d8  SWT 6.3 ys @ VBW 300 kiz__Mode Auto FFT
[@ 17k Max [@ 17k Max
mi[1] 13.74 dBm| mMi[1] 13.74 dBm)|
2.40199640 GHz| 2.44099640 GHz|
20 D2[1] -0.03 dB| 20 D2[1] -0.10 dB|
M1 D2 1.00290 MHz M1 1.00290 MHz
— Tt et —————— e ———————
10 — e S 10 - = e
A P o )
N /] ¢
0 di R
s P \
o
-1l -1 X
/ 7 \,
/ / \
/ \
20 -20 df
-30d -30 dl
40 df -40 d
-50 -50
-60 60
CF 2.4025 GHz 691 pts Span 3.0 Mz | |(CF 2 4415 GHz 691 pts Span 3.0 MHz
i 6 i
J [ CECEERE B )1 ] W e

Channel Separation Plot on Channel 77 - 78

N/A

Spectrum

Ref Level 30.00 dém  Offset 19.20 d& & RBW 300 kHz
Jo_Att 30 ds  SWT 6.3 ys @ VBW 300 kHz

=

Mode Auto FFT

@ 1Pk Max
m1[1] 14.40 dBm
2.47899640 GHz
20 " D2[1] 0.18 dB
M1
S 02 1.00290 MHz|
sl e A s
10 =~ R
g ‘\
0 dBm—~ S
N
1dd
/ \
20d
-30d
-40 df
-50 di
-60 db
CF 2.4795 GHz 691 pts Span 3.0 MHz
i T #'
{ )| J -

TEL : 886-3-327-0868
FAX : 886-3-327-0855
Report Template No.: BU5-FR15CBT Version 2.4

Page Number 1 26 of 112
Issue Date . Feb. 17, 2022
Report Version 1 02



SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR161608-05A

MIMO <Ant. 3>
<1Mbps>

Channel Separation Plot on Channel 00 - 01

Channel Separation Plot on Channel 39 - 40

Spectrum

(=)

Spectrum

Ref Level 30.00 dBm Offset 19.20 dB8 & RBW 300 kHz

@

Ref Level 30.00 dBm Offset 19.20 d8 & RBW 300 kHz

Att 30d8  SWT 6.3 ys @ VBW 300 kHz Mode Auto FFT Jo_Att 30d6_ SWT 6.3 ys @ VBW 300 kHz _Mode Auto FFT
[@ 1Pk Max [@ 1Pk Max
m1[1] 16.40 dBm)| m1[1] 15.91 dBm)|
2.40200510 GHz 2.44100510 GHz
20 - D2[1] ;i 0.19 d8 20 ™ D2[1] __ 0.08 d8
o /A_:ﬁ-—\\\ 1.00289 MHz| PRSI L 2 ; V. — 1.00290 MHz|
4 7 ~ ~ g
10 10 = —<
/ AN \ / A b s
— ) N\ g N\~ .
0d - < od -
& e A N
ot \ L ~
10 d = Pl <
ol N
20 di 20 d
-30d -30 dl
40 d -40 di
-50 -50
60 -60
CF 2.4025 GHz 691 pts Span 3.0 MHz CF 2.4415 GHz 691 pts Span 3.0 MHz
N v
J Ay e J1 ] QRN We

Channel Separation Plot on Channel 77 - 78

N/A

Spectrum

G
V.
Ref Level 30.00 dém  Offset 19.20 d& & RBW 300 kHz
Jo_Att 30 ds  SWT 6.3 ys @ VBW 300 kHz _Mode Auto FFT

[@ 1Pk Max
m1[1] 16.33 dBm
2.47900070 GHz
20 - p2(1] _, 0.07 dB|
—t 1 e 998.60 kHz|
10 z =8 £ N
? % [ \
4 N\ .
o N
0 det = on B
bl ™
10 d -
=)
20 d
-30d
-40 di
-50 di
-60 db
CF 2.4795 GHz 691 pts Span 3.0 MHz
i Y *'
{ )| J -

TEL : 886-3-327-0868
FAX : 886-3-327-0855
Report Template No.: BU5-FR15CBT Version 2.4

Page Number 1 27 of 112
Issue Date . Feb. 17, 2022
Report Version 1 02



SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR161608-05A

<2Mbps>

Channel Separation Plot on Channel 00 - 01 Channel Separation Plot on Channel 39 - 40
Spectrum F|[ spectrum ks
Ref Level 30.00 dBm Offset 19.20 dB8 & RBW 300 kHz Ref Level 30.00 dBm Offset 19.20 d8 & RBW 300 kHz
Att 30 dB  SWT 6.3 uys @ VBW 300 kHz Mode Auto FFT jo Att 30 dB  SWT 6.3 ys @ VBW 300 kHz Mode Auto FFT
@ 1Pk Max @ 1Pk Max
mi[1] 15.15 dBm m1[1] 14.40 dBm)|
2.40199640 GHz| 2.44099640 GHz|
0 W D2[1] o.14 aef (20 v D2[1] 0.06 dB
= I 5 <O 13 e O s e s 998.60 kHz = A»A—th,ﬁ\wrvf L 998.60 kHz
10 - 10 - =
- .
di A r/
0 dém- - 0 d8m— <
/ \ e AN
/ X / X
18 T (Il -2
; il v
20 d 20 d
-30 di -30 di
40 d -40 di
50 -50
-60 -60
CF 2.4025 GHz 691 pts Sgan 3.0 MHz CF 2.4415 GHz 691 pts SEan 3.0 MHz
) J [ CECEERE B )y J Quannnnnd We
DE
Channel Separation Plot on Channel 77 - 78 N/A
Spectrum EEI7:‘]
Ref Level 30.00 dBm Offset 19.20 dB8 & RBW 300 kHz
o AL 30d8  SWT 6.3 ys & VBW 300 kHz Mode Auto FFT
@ 1Pk Max
mi[1] 14.27 dBm
2.47899640 GHz|
20 ™1 D2[1] 0.10 dB)|
y C 998.60 kHz
/"-—_*‘JH S i csaia e e e
10 - =
rd \
0 de
-l N
/ N\
20 d
30 di
-40 di
S0 d
o
CF 2.4795 GHz 691 pts Span 3.0 MHz
& A
I ] o
TEL : 886-3-327-0868 Page Number 1 28 of 112
FAX : 886-3-327-0855 Issue Date : Feb. 17, 2022

Report Template No.: BU5-FR15CBT Version 2.4

Report Version 1 02



SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR161608-05A

<3Mbps>

Channel Separation Plot on Channel 00 - 01

Channel Separation Plot on Channel 39 - 40

Spectrum

(=)

Ref Level 30.00 dBm Offset 19.20 dB8 & RBW 300 kHz
Att 30 dB  SWT 6.3 uys & VBW 300 kHz

Spectrum

Ref Level 30.00 dBm Offset 19.20 d8 & RBW 300 kHz

@

Mode Auto FFT Jo_Att 30d6_ SWT 6.3 ys @ VBW 300 kHz _Mode Auto FFT
[@ 1Pk Max [@ 1Pk Max
m1[1] 13.94 dBm) m1[1] 13.45 dBm)|
2.40199640 GHz 2.44099640 GHz
20 D2[1] 0.19 dB 20 D2[1] 0.07 d8
M1 D2 1.00290 MHz| M1 o 998.60 kHz|
L ——t T et T ot
10 = < 10 = T <
~ e P =&
N \
od X od
/ \ / \
P8 / \
-107dl -107dl 5
1pf / N
/ / \
-20dl 20 d
-30d -30 dl
40 df -40 di
-50 -50
60 -60
CF 2.4025 GHz 691 pts Span 3.0 MHz CF 2.4415 GHz
) J Quinnnnd we

691 pts Span 3.0 MHz
) ] )

Channel Separation Plot on Channel 77 - 78

N/A

Spectrum

=

Ref Level 30.00 dém  Offset 19.20 d& & RBW 300 kHz
Jo_Att 30 ds  SWT 6.3 ys @ VBW 300 kHz

Mode Auto FFT

14.26 dBm)|
2.47899640 GHz|
0.10 dB)|

998.60 kHz|

[@ 1Pk Max
m1[1]
20 o D2[1]
s L —— P e e S
10 —
0 dBm—~
s
ydd
7
-20d
-30d
-40d
-50d
-60 B
CF 2.4795 GHz 691 pts
n T
L L J
Date: 12.DEC.2021 12:45:

Span 3.0 MHz
#.
L _J

TEL : 886-3-327-0868
FAX : 886-3-327-0855
Report Template No.: BU5-FR15CBT Version 2.4

Page Number 1 29 of 112
Issue Date . Feb. 17, 2022
Report Version 1 02



samonias. FCC RADIO TEST REPORT Report No. : FR161608-05A

3.3 Dwell Time Measurement

3.3.1Limit of Dwell Time

The average time of occupancy on any channel shall not be greater than 0.4 seconds within a period

of 0.4 seconds multiplied by the number of hopping channels employed.

3.3.2Measuring Instruments

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

3.3.3Test Procedures

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

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

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

4.  Enable the EUT hopping function.

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

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

3.3.4Test Setup

Spectrum Analyzer EUT

3.3.5Test Result of Dwell Time

Please refer to Appendix A.
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Ref Level 29.20 dBm Offset 19.20 dB @ RBW 1 MHz

o Att 20 dB @ SWT 10 ms & VBW 1 MHz
SGL

@ 1Pk Max

M1 e D3[1] 0.01 dB
20 dBm-Yosran . ! 2 D e A P R A | pmrns@n 2536 ms]
M1[1] 20.33 dBm

782.6 ps

10 dem

0 dBm

-10 dBm

-20 dBm

-30 dBm

-40 dBm

AP it
-50 dBm:

-60 dBm

CF 2.441 GHz 691 pts 1.0 ms/
Marker

Type | Ref | Trc | X-value | Y-value | _Function | Function Result |
M1 1 782.6 ps 20.33 dBm

D2 M1 1 2.8986 ms -0.18 dB

D3 M1 1 3.7536 ms 0.01 dB

Remark:

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

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

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

Package Transfer Time Plot

Spectrum u%:

Ref Level 29.20 dBm Offset 19.20 dB @ RBW 1 MHz
o Att 20 dB @ SWT 10 ms & VBW 1 MHz
SGL

@ 1Pk Max

D3[1] 0.11dB

20 déh s B3 3.7536 ms
T ST mee R Cv ey A e 515  pmadaaay A A ey

10 dejm S0%LZus

0 dBm

-10 dBm

-20 dBm

-30 dbm

-40 dim
Py [)bj'\"\v’ » }U\U]f”]\‘l'”l

-50 dBm

-60 dBm

CF 2.441 GHz 691 pts 1.0 ms/
Marker
Type | Ref | Trc | X-value | Y-value | _Function | Function Result |
M1 1 507.2 ps 17.54 dBm
D2 M1 1 2.8986 ms 0.41 dB
D3 M1 1 3.7536 ms 0.11 dB

Remark:

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

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

3. Dwell Time(s) = Hops Over Occupancy Time (hops) x Package Transfer Time
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MIMO <Ant. 4>
Package Transfer Time Plot
Spectrum u%:
Ref Level 29.20 dBm Offset 19.20 dB @ RBW 1 MHz
o Att 20 dB @ SWT 10 ms & VBW 1 MHz
SGL
@ 1Pk Max
M1 fa D3[1] 0.01 dB
B “ " )3 apmamrih " . Aarssrrtpd 3.75p6.5)
i m1i[1] 20.p3 dBm
10 dem 1.7971 ms
0 dBm:
-10 dBm
-20 dBm
-30 dBm
-40 dBm
ey gyl e
-50 dBm
-60 dBm
CF 2.441 GHz 691 pts 1.0 ms/
Marker
Type | Ref | Trc | X-value | Y-value | _Function | Function Result |
M1 1 1.7971 ms 20.03 dém
D2 M1 1L 2.8986 ms -0.38 d8
D3 M1 1 3.7536 ms -0.01 dB
—
L U GERRERRED wa
D 29.1 10:40:57
Remark:

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

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

3. Dwell Time(s) = Hops Over Occupancy Time (hops) x Package Transfer Time
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MIMO <Ant. 3>

Package Transfer Time Plot

Spectrum u%:

Ref Level 29.20 dBm Offset 19.20 dB @ RBW 1 MHz

o Att 20 dB @ SWT 10 ms & VBW 1 MHz
SGL

@ 1Pk Max

M1 g D3[1] 0.00 dB
20 dip R2 D3 R s eAR36.DS]

m1[1] 19.69 dBm
10 d8m 163.8 ps

0 dem

-10 dBm

-20 gBm

-30 gBm

-40 dBm
AL mpe [Vl
-50 dBm:

-60 dBm

CF 2.441 GHz 691 pts 1.0 ms/
Marker

Type | Ref | Trc | X-value | Y-value | _Function | Function Result |
M1 1 463.8 ps 19.69 dBm

D2 M1 1 2.8986 ms 0.29 dB

D3 M1 1 3.7536 ms -0.00 dB

Remark:

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

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

3. Dwell Time(s) = Hops Over Occupancy Time (hops) x Package Transfer Time
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3.4 20dB and 99% Bandwidth Measurement
3.4.1Limit of 20dB and 99% Bandwidth

Reporting only

3.4.2Measuring Instruments

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

3.4.3Test Procedures

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

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

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

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

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

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

3.4.4Test Setup

Spectrum Analyzer EUT
3.4.5Test Result of 20dB Bandwidth
Please refer to Appendix A.
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<1Mbps>

| 20 dB Bandwidth Plot on Channel 00

20 dB Bandwidth Plot on Channel 39
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<2Mbps>

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

20 dB Bandwidth Plot on Channel 39
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20 dB Bandwidth Plot on Channel 39
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3.4.6 Test Result of 99% Occupied Bandwidth

Please refer to Appendix A.
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TEL : 886-3-327-0868
FAX : 886-3-327-0855
Report Template No.: BU5-FR15CBT Version 2.4

Page Number 1 50 of 112
Issue Date . Feb. 17, 2022
Report Version 1 02



SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR161608-05A

<Ant. 3>
<1Mbps>

99% Occupied Bandwidth Plot on Channel 00

99% Occupied Bandwidth Plot on Channel 39

Spectrum o

Ref Level 30.00 dBm Offset 19.20 dB8 @ RBW 30 kHz
Att 30dB  SWT  63.1yps @ VBW 100 kHz _Mode Auto FFT

Spectrum

Ref Level 30.00 dBm Offset 19.20 d8 w» RBW 30 kHz

(=

lo_Att 30d8  SWT  63.1ps @ VBW 100 kiz__Mode Auto FFT
(@153 Max (@153 Max
mi[1] 18.27 dBm| M1[1] 17.44 dBm)|

4 2.40201740 GHz| 2.44101740 GHz|
20 Dce Bw 908.827785818 kHz| |} 20 = Oce Bw 911.722141823 kHz|

X

N e e
\ ~ . ~ oo \
10 / v < 10 - =
Al N 5 L \
S LN =¥ Vi
il \ R
od = od £ <
W e Pati AN
7 s K
10 —+ -10 v
r (N, ~ X
20 di = 20 d X
W N~ A~ S~ T .
-30d -30 d
40 df -40 di
50 -50
60 60
CF 2.402 GHz 691 pts Span 2.0 iz | |(CF 2 441 Ghz 691 pts Span 2.0 MHz
i )i
JU J Quinnnnd we J1 J Ay W

99% Occupied Bandwidth Plot on Channel 78

N/A

Spectrum

Ref Level 30,00 dém  Offset 19.20 d& @ RBW 30 kHz
jo_Att 30d8  SWT  63.1ps @ VBW 100 kHz  Mode Auto FFT
@153 Max

(=)

M1[1] 17.90 dBm)|
2.48001160 GH2|

900.144717801 kHz|

Occ Bw

i

" b
i N\

A2
N; \

60 dB

CF 2.48 GHz

691 pts Span 2.0 MHz
-r #—.
JU J L _J

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