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History of this test report

Report No. Version Description Issued Date
FRON2314 01 Initial issue of report Jan. 20, 2022
1. Add conducted emissions test result in appendix A
2 Remove the description in summary of test result
3. Add antenna information in section 1.1.2
FRON2314 02 4 Revise description in section 1.3, section 3.2.5, Mar. 04, 2022
section 2.2, section 2.3, section 3.2.3, section 3.5.1,
and section 3.5.3
5. Revise test result and description in section 3.5.7
6. Revise Setup Photographs in appendix B
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SPORTON LAB.
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Report No. : FRON2314

Summary of Test Result

Report Ref Std. Test Items Result Remark
Clause Clause (PASS/FAIL)
3.1 15.207 AC Power-line Conducted Emissions PASS 15.521())
15.503
3.2 UWB Bandwidth PASS 15.521(e)
15.519(b)
3.3 15.519(a)1 Technical requirements for UWB systems PASS -
3.4 15.519(e) Peak Power Measurement PASS < 0 dBm/50MHz
UWB Emissions:
15.519(c)
15.519 GPS Emissions:
35 () Radiated Emissions PASS missions
/15.519(d) 15.519(d)
Digital Emissions:
15.521(c)

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:

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

Reviewed by: Keven Chang
Report Producer: Dara Chiu
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1. General Description
1.1 Information

1.1.1RF General Information

RF General Information
Mode Channel Number Channel Frequency (MHz)
uwB 1 3494 .4
uwB 2 3993.6
uwB 3 4492.8

1.1.2 Antenna Information

Sample Brand Model Name Antenna Type Connector Gain
1 JOHANSON 3100AT51A7200E TAG I-PEX 4.74
2 CIAODA SAN-UWB001 PCB I-PEX 5.53

1.1.3Type of EUT

Operational Condition

Sample 1 EUT with TAG Antenna
Sample 2 EUT with PCB Antenna
EUT Power Type |AC mains: AC voltage 120 V
Type of EUT

B | Stand-alone

O |Combined (EUT where the radio part is fully integrated within another device)

Combined Equipment - Brand Name / Model No.: Brand Name : N/A
Model No: N/A

[0 |Plug-in radio (EUT intended for a variety of host systems)
Host System - Brand Name / Model No.:
O |Other:

1.2 Testing Applied Standards

According to the specifications of the manufacturer, the EUT must comply with the requirements of the
following standards:

. 47 CFR FCC Part 15

¢ ANSI C63.10-2013

. FCC KDB 414788 D01 Radiated Test Site v01r01

Remark: The TAF code is not including all the FCC KDB listed without accreditation.
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1.3 Testing Location Information

Test Site

Sporton International Inc. Wensan Laboratory

Test Site Location

No.58, Aly. 75, Ln. 564, Wenhua 3rd, Rd., Guishan Dist.,
Taoyuan City, Taiwan (R.O.C.)

TEL: +886-3-327-0868

FAX: +886-3-327-0855

Test Site No. 03CH11-HY 03CH12-HY COO07-HY THO5-HY

Test Engineer Bill Cheng and Fu Chen Jack Cheng Tom Lee Steve Chen
Test Temperature (°C) 18.4 ~ 25.0 24.6~26.3 23~26 22.1~25.3
Test Humidity (%) 40.0 ~ 69.9 58.3 ~63.4 40~50 48.9~56.4

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

1.4

Measurement Uncertainty

ISO/IEC 17025 requires that an estimate of the measurement uncertainties associated with the
emissions test results be included in the report. The measurement uncertainties given below are based
on a 95% confidence level (based on a coverage factor (k=2)

Test Items Uncertainty Remark
AC Conduction (150kHz ~ 30MHz) 2.2dB Confidence levels of 95%
Radiated Emission (9kHz ~ 30MHZz) 3.40 dB Confidence levels of 95%
Radiated Emission (30MHz ~ 1,000MHZz) 4.4 dB Confidence levels of 95%
Radiated Emission (1GHz ~ 18GHz) 6.3 dB Confidence levels of 95%
Radiated Emission (18GHz ~ 40GHz) 4.9dB Confidence levels of 95%

TEL : 886-3-327-0868
FAX : 886-3-327-0855
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2. Test Configuration of EUT
2.1 Test Mode

Test Configuration
Mode Sample UWB Channel
1 1 1
2 1 2
3 1 3
4 2 1
5 2 2
6 2 3

2.2 The Worst Case Measurement Configuration

The Worst Case Mode for Following Conformance Tests

Tests Item AC power-line conducted emissions

AC power-line conducted measurement for line and neutral

Condition Test Voltage: 120Vac / 60Hz

Operating Mode CTX

Sample 1 Adapter Mode
Sample 2 Adapter Mode
TEL : 886-3-327-0868 Page Number 1 7 0of 59
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The Worst Case Mode for Following Conformance Tests

Tests Item UWB Bandwidth, Peak Power Measurement, Radiated Emissions
Test Condition Radiated measurement
Operating Mode CTX

Sample 1 Stand-alone Mode

Sample 2 Adapter Mode

Configuration was tested and found to be the worst case and measured during the test.
Operating Mode > 1GHz CTX

X Plane Y Plane Z Plane

Orthogonal Planes of EUT

Sample 1 \%

Sample 2 \%

Remark: The measured emission level of the EUT was maximized by rotating the EUT on a turntable,
adjusting the orientation of the EUT and EUT antenna in three orthogonal axis (X: flat, Y: portrait, Z:
landscape), and adjusting the measurement antenna orientation, following C63.10 exploratory test
procedures and find X plane as worst plane, and recorded in this report.

2.3 Test Setup Diagram

Test Setup Diagram - AC Power-Line Conducted Emissions Test
Sample 1 and Sample 2
120Wac/ 60Hz
Adapter
Cakle
EUT
TEL : 886-3-327-0868 Page Number : 8 0of 59
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Test Setup Diagram - Radiated Test
Sample 1
EUT
Sample 2
120Wac / 60Hz
[ ] Adapter
Cable
EUT

2.4 Support Unit used in test configuration and system

Item|Equipment Brand Name |Model Name FCC ID Data Cable |Power Cord
AC I/P:
. Unshielded, 1.2 m
1. |Notebook DELL Latitude 3400 FCC DoC N/A
DC O/P:
Shielded, 1.8 m
2. |Adapter DVE DSA-5PFM-05 FUS |FCC DoC N/A Unshielded, 1 m
3. |Adapter KANI GF12-US1210 FCC DoC N/A N/A
TEL : 886-3-327-0868 Page Number : 9 0of 59
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3. Transmitter Test Result

3.1 AC Power-line Conducted Emissions

3.1.1 AC Power-line Conducted Emissions Limit

AC Power-line Conducted Emissions Limit

Frequency Emission (MHz) Quasi-Peak Average
0.15-0.5 66 - 56 * 56 - 46 *

0.5-5 56 46

5-30 60 50

Note 1: * Decreases with the logarithm

of the frequency.

3.1.2Measuring Instruments

Refer a test equipment and calibration data table in this test report.

3.1.3Test Procedures

Test Method

[ ] Refer as ANSI C63.10-2013, clause 6.2 for AC power-line conducted emissions.

3.1.4Test Setup

AC Power-line Conducted Emissions

“ e
Bonded to Grounplane

3.1.5Test Result

Please refer to Appendix A.

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

3.2 UWB bandwidth
3.2.1UWB bandwidth Limit

UWB bandwidth Limit
UWB bandwidth = 500 MHz or Fractional bandwidth = 0.2; Fractional bandwidth = 2(f,—f.)/ (f + f.)

3.2.2Measuring Instruments

Refer a test equipment and calibration data table in this test report.

3.2.3Test Procedures

Test Method

Bl For the UWB bandwidth shall be measured using one of the options below:

B Refer as ANSI C63.10, clause 6.9.2 and clause 10.1 for UWB bandwidth testing.

3.2.4Test Setup

UWB Bandwidth - Test Distance: 3m
RX Antenna

T 4
1~4m
L_Y_
Metal Full Soldered Ground Plane
o0
Spectrum Analyzer / Receiver
TEL : 886-3-327-0868 Page Number 1 11 of 59
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3.2.5Test Result of UWB Bandwidth

Fo
(MHz)

Test mode

Fh
(MHz)

UWB
bandwidth(MHz)

Bandwidth
limit (MHZz)

Result

3183

3847

664

2 500

Pass

3845

4402

557

=500

Pass

4173

4848

675

=500

Pass

3182

3815

633

=500

Pass

3682

4344

662

=500

Pass

Ol |l |W|IN|PFP

4260

4804

544

=500

Pass

UWB Bandwidth
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Condition : FCC_UWB_HAND 3m HORN_9120D_1328 HORIZONTAL Condition : FCC_UWB_HAND 3m HORN_9120D_1328 HORIZONTAL
Detector ik Detector ik
Setting 1165 Setting 1165
Readintenna Cable Preamp A/Pos /P v 192
Frea Level Level Factor  Loss Factor Renark Readintenna Cable Preamp A/Pos T/Pos
- Freq Level Level Factor Loss Factor Renark
Wi d/m N de/m 6 d8  cm  deg
Wiz dB/m N de/m 8 d8  m  deg
1318300 47.55 7718 2.6 8.2 66.55 126 47 Pesk
2% 3643000 5752 86.46 2909 B9 66.99 126 47 Peak 1+ 38500 60.21 8411 29.29 823 6142 113 228 Peok
5 3wz 4518 76.98 2920 909 6718 126 47 Peak 2% a1m0 7012 92,81 2973 B0 6102 113 228 Peak
5+ 2o 020 BLE3 3030 887 60.80 113 228 eak
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Condition FCC_UWB_HAND 3m HORN_9120D_1328 HORIZONTAL Condition : FCC_UWB_HAND 3m HORN_9120D_1328 HORIZONTAL
Detector : Peak Detector +Peak
Setting 1165 Setting 165
ReadAntenna Cable Preamp A/Pos T/Pos Readantenna Cable Preamp A/Pos T/Pos
Freq Level Level Factor Loss Factor Remark Freq Level Level Factor Loss Factor Remark
Wiz dBuV/m  dBW db/m 4B 8 cm  deg Wiz Bu/m B dB/m B 8 cm  deg
1+ 4173.00 5442 83.45 2069 8.59 67.31 115 238 Peak 1 318200 47.79 78.34 28.64 7.3 66.54 100 226 Peak
2 468500 64.27 9111 3104 9.12 67.00 115 238 Peak 2% 356100 57.63 87.92 28.84 7.78 66.91 100 226 Peak
3% 48800 5430 BO.66 3100 9.41 66.77 115 238 Peak 3 381500 47.79 7751 29.23 8.20 67.15 100 226 Pesk
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UWB Bandwidth

Mode 5: CH 02 Mode 6: CH 03

A @BuVim) Date: 2021.01.29 A @BuVim) Date: 2021.01.26
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n 5 n
Y i AR A\
o) st " o) L e
.
5 5
¥ e sl |
“ -
0 0
P P
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roguency e roguency e
site +03CHI2-HY site :03CHI2-HY
Condifion ¢ FCC_UWB_HAND 3m HORN_9120D._1328 HORIZONTAL Condifion ¢ FCC_UWB_HAND 3m HORN_9120D._1328 HORIZONTAL
Detector : Peak Detector : Peak
Setting 165 Setting 165
ReadAntenna Cable Preamp A/Pos T/Pos ReadAntenna Cable Preamp A/Pos T/Pos
freq Level Lvel Factor Loss Facton Remark freq Level Lvel Factor Loss Facton Remark
T W e @w do/m @ @ e des T W e @w do/m @ @ e des
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3.3 Technical requirements for hand held UWB systems

FCC 15.519(a) (1) A UWB device operating under the provisions of this section shall transmit only
when it is sending information to an associated receiver. The UWB intentional radiator shall cease
transmission within 10 seconds unless it receives an acknowledgement from the associated receiver
that its transmission is being received. An acknowledgment of reception must continue to be received
by the UWB intentional radiator at least every 10 seconds or the UWB device must cease transmitting.

3.3.1 Measuring Instruments

Refer a test equipment and calibration data table in this test report.

3.3.2Test Procedure

Follow the test step as below:

1. Power on EUT and companion receiver.

2. Check no transmitting signal from the EUT, when the EUT does not associate with the companion
receiver.

(Plot 1 in report section 3.3.4)

Set the companion receiver to receiving mode.

Set the EUT to associate the companion receiver and then start to transmit.

Suspend the receiving function of the associated companion receiver.

Check if there is no transmission after stop sending information to receiver.

(Plot 2 in report section 3.3.4)

ONOOR~W

3.3.3 Test Setup

companion receiver

—

EUT Divider
Spectrum analyser

TEL : 886-3-327-0868 Page Number 1 14 of 59
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3.3.4 Test Result

Sample 1

Plot 1

Spectrum u%?

Ref Level 0.00 dBm @ RBW 10 MHz
fe Att 10 dB & SWT 40 s @ VBW 10 MHz
SGL

@ 1Pk Max

-10 dBm

-20 dBm

-30 dem

-40 dBm

-50 dBm

i o laadnlLl dakaley .m.;.w__u.u ul NI TIRT WA TP P e m bbb

-60 dBm

-70 dBm

-80 dBm

-90 dBm

CF 4.4928 GHz 10001 pts

-

[ ] Ready WHRRRRRY

4.0s/

Date: 6.DEC.2021 20:12:08

Plot 2

Spectrum :%u

Ref Level 0.00 dBm Offset 10.00 dB & RBW 10 MHz
Att 10 dB & SWT 40 s & VBW 10 MHz
SGL

@ 1Pk Max

M3[1] -30.24 dBm
26.74800 s

-10 dBm
" M1[1] 29.71 dBm
25 dom 6.78019 s

-30 dem

-40 dBm

Fagh.
-50 dBm

-60 dBm

-70 dBm

-80 dBm

-90 dBm

CF 4.4928 GHz 10001 pts

4.0s/
Marker

Type | Ref | Trc | X-value | Y-value | Function | Function Result
M1 1 6.78019 s -29.71 dém
M2 1 16.484 s -29,78 deém
M3 1 26.748 s -30.24 dém

[ ] Ready WRRNRR .

Date: 3.DEC.2021 15:01:41

M1: EUT associates the companion receiver and start to transmit.

M2: RX function of the companion receiver is disabled. EUT disassociates the companion receiver
and stops transmitting, but continues polling.

M3: Polling.signal
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Sample 2

Plot 1

Spectrum :%u

Ref Level 0.00 dBm @ RBW 10 MHz
e Att 10 dB & SWT 40 5 @ VBW 10 MHz
SGL

@ 1Pk Max

-10 dBm

-20 dBm

-30 dem

-40 dBm

-50 dBm

m_ (™ ghard e nn b L il n.w i (TR T PPPRY 1} aih ol e PpRITanY

-60 dBm

-70 dBm

-80 dBm

-90 dBm

CF 4.4928 GHz 10001 pts 405/
il |7 Ready  QUNRNNNND WA y

Date: 6.DEC.2021 20:12:08

Plot 2

Spectrum nv:u

Ref Level 0.00 dBm Offset 10.00 dB & RBW 10 MHz
Att 10 dB & SWT 40 5 & VBW 10 MHz
SGL

@ 1Pk Max

M3[1] -20.46 dBm

28.77656 s
M1[1] . 20.22 dBm
~ 7.97107 s

CF 4.4928 GHz 30000 pts 4.0s/
Marker

Type | Ref | Trc | X-value | Y-value | Function | Function Result |
M1 1 7.97107 5 -20,22 deém

Mz 1 18.41368 5 -20.49 dém
M3 1 28.77656 5 -20.46 dBm
i J

Ready BRRRRR g y

Date: 2.DEC.2021 15:52:0%

M1: EUT associates the companion receiver and start to transmit.

M2: RX function of the companion receiver is disabled. EUT disassociates the companion receiver
and stops transmitting, but continues polling.

M3: Polling.signal
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3.4 Peak Power Measurement

3.4.1 Peak Power Measurement Limit

Peak Power Measurement Limit

Peirp, = 0 dBmM/50MHz

3.4.2Measuring Instruments

Refer a test equipment and calibration data table in this test report.

3.4.3Test Procedures

Test Method

Il Peak Power Measurement

B Refer as ANSI C63.10, clause 10.3.1 for radiated measurement procedure testing.

Il Referas ANSI C63.10, clause 10.3.2 for measurement distance is 3m.

B Refer as ANSI C63.10, clause 10.3.5 for peak detector procedure testing.

B Refer as ANSI C63.10, clause 10.3.6 for bandwidth conversion of peak power.

B | Frequency of max peak power is pre-located:
The span bandwidth is continuously reduced to find the worst frequency. Once the worst
frequency is found, the setting of spectrum analyzer is set as below:

. Central frequency: Worst frequency point

. Span: Zero span

. RBW: 40MHz

+ VBW: 40MHz

. Detector: Peak detector

Trace: Max hold

TEL : 886-3-327-0868 Page Number 1 17 of 59
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3.4.4Test Setup

Peak Power Measurement

RX Antenna

Metal Full Soldered Ground Plane

NN

o

Spectrum Analyzer / Receiver

3.4.5Test Result of Peak Power Measurement

Peak Measurement Result
ERIPsowz | EIRPomnz ;
oo (F,\;quz) E?JE‘;%HZ Limit Limit M[?jrg]'” Result | Pol [H/V]
[dBm] [dBm]
1 3643 -24.53 0 -1.94 -22.59 Pass H
2 4183 -14.14 0 -1.94 -12.20 Pass H
3 4685 -19.85 0 -1.94 -17.91 Pass H
4 3561 -23.27 0 -1.94 -21.33 Pass H
5 4137 -17.27 0 -1.94 -15.33 Pass H
6 4562 -19.33 0 -1.94 -17.39 Pass H
Note 1: Bandwidth Correction Factor (BWCF) = 20 log (40MHz/50MHz).
Note 2: EIRP 4omp, Limit = EIRPsoup, Limit + BWCF, FCC Part 15.521(g).
Note 3: Measurement worst emissions of receive antenna polarization.
Note 4: E (dBuv/m) = EIRP (dBm) + 95.23, example, E(dBuV/m) = -119.76 + 95.23 = -24.53dBuV/m
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Report No

.- FRON2314

Pre-locate the worst frequency

Mode 1

Mode 2

Date: 2021.01-25.

1 a685.00 64.27

89.70 31.04 10.53 67.00 115 238 HORIZONTAL

1 356100 57.63 - 86.83 28.84 8.87 66.91 100

evel @Bvim) Date: 2021.01-29
50
o
s0)
o
0
K :
e
o e
b M/ww/W
™
by e
| af
3 3
2) 2
10 10
00 5200 3300 400 3500 3600 5700 3000 3900 4000, 4100 500 300 3700 3800 0800 4000 4100 4200 4300 4400 4500
Frequoncy (MHz) Froquency (Miz)
s gz Conton L m HORA91200_1528 HORZZONTAL
Condition + 3m HORN_9120D_1328 HORIZONTAL i = -
RBWHO00000KHZ VEW3000.000K 2 SWT:L000sec oo, REMHO00000KHZ VBWESOOO000KHz SWT:1000s22
Detector +Peak Serting o5
Ting 1165 pod 192
ver Linit ReadAntenna Cable Preamp A/Pos T/Pos Over Linit Readintenna Cable Preamp AfPos T/Pos
Freq Level Limit Line Level Factor Loss Factor Pol/Phase Freq Level Limit Line Level Factor Loss Factor Pol/Phase
Wiz dBuV/m B dBuwV/m dBW dB/m B B cm  deg Wiz dBuy/n B dBV/n BV dB/m B dB  cm  deg
1 364300 57.52 - 86.46 29.09 8.9 66.99 126 47 HORIZONTAL 1 asiee 70.12 91.85 20.73 9.56 61.62 113 228 HORIZOWTAL
) (@Bovm) Date: 202101-25 ) @Buvim) Date: 20210126
%0 %0
& &
7 . 7
o A e o \
A o | W
50 “‘n\m’m 50| W/M g O
“ WM Mw
3 3
2 2
10 10
00 #100 4200 4300 4400 4500 4G00. 4700 4@00 4900, 5000 00 3200 300 3400 3500 300 3700 3600 3900 A000. 4100
Frequency (Miz) Frequency (Miz)
site $03CHIZ-HY. site $03CHIZ-HY.
Condition +3m HORN_9120D_1328 HORIZONTAL Condition +3m HORN_9120D_1328 HORIZONTAL
+ RBW:1000.000KHz VBW:3000.000KHzZ SWT:1.000sec + RBW:1000.000KHz VBW:3000.000KHzZ SWT:1.000sec
Detector Peak Detector Peak
Setting 1165 Setting 1165
Over Linit ReadAntenna Cable Preamp A/Pos T/Pos Over Linit ReadAntenna Cable Preamp A/Pos T/Pos
Freq level Limit Line Level Factor Loss Factor Pol/Phase Freq level Limit Line Level Factor Loss Factor Pol/Phase
Mz dBuV/m B dBuV/m BV db/m  d8  dB  cm  deg Mz dBuV/m B dBuV/m BV db/m  d8  dB  cm  deg

226 HORIZONTAL

Mode 5

Mode 6

)y

) Date: 2021.01.20

site
Condition

B0 300 w00 300 3000

R T T T T
Froquency (s)

+03CHI2-HY

3m HORN_9120D_1328 HORIZONTAL

RBW:1000.000KHz VBW:3000000KHz SWT:1.000sec

Detector peak
Setting 165
Over Linit ResdAntenna Cable Preamp A/Pos T/Pos
Freq Level Limit Line Level Factor Loss Factor Pol/Phase
Wiz BV/a  d5 dBuV/m BV d/m B B cm deg
1 a137.00 66.67 - - B8.65 20.60 9.48 6106 39 326 HORIZONTAL

o

w

.

w

o

P —"

.

.

¥

T T T
s

site o301z

Condiion - am HORL91200_1328 HORIZONTAL

REWIOO000KHE VoW 3000000k SWT-100sec
Detector Peak
serng’ t1es

Linit ReadAntenna Cable Preamp A/Pos T/Pos
cor

over
Freq level Limit Line Level Factor Loss Fac

Pol/Phase

Wiz d5V/m  dB dBwV/m BV db/m 4B B cm  deg

1 4562.00 63.77 -

90.24 30.62 10.69 67.18 255 218 HORIZONTAL
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SPORTON LAB.
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Report No. : FRON2314

Peak Power Measurement Plots

Mode 1

Mode 2

Dote 31.MAR 2021 141047

2260 2 = RBW 40 Mz
10 ms e VBW 40 MHz

]

551 pts

1.0 ms/

Spectrum & Spectrum
Ref Level -8.94 dbm  Offset —26.99 06 = RBW 40 MHz Ref Level -2 60 dbm  Offset
fo art 2008 ® SWT 10 s @ VBW 40 MHz Jo At 308 & SWT
(@1P% Max (@3FK Max
] 24,53 dbi
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100 dam
-100 dam
CF 3.643116 GHz 691 pts 1.0 ms/ CF 3.183 GHz
- — —
[ SERERRE I

Dote: 10.FEB 2021 110535

Mode 3

Mode 4

Oote 10 FEB 2021 104258

Spectrum | & Spectrum | =
Ref Lovel .64 dm  Offsel 2854 35 = RBW 40 1 evel -10.25 dom  Offaet 3025 55 = RBW 40
o aue 3008 @ SWT 10ms e VBW 40 M o aue 3065 @ SWT_ 10ms @ VBW 40 bz
G Girr viar
10 dam T EEE]
-20 dBm g
20 - ] B B B I —
30 dem
30 dom
40 dem
50 gom
50 dem
50 dem
<60 dem
80 dam
0 o
0 o
<80 dem
a0 gem
0 e
0 e
100 dem
100 dem
GF 605 Gz 551 pis 10 ms/ EEEA 551 pis T w7
(L ] (R (]
L G e L L)
Dets: 10FED 2021 11:0633 Dete: 10FED 2021 103640
o 1 o
U@ Offsel E290 & = RAW W0 .63 W Offeel 2767 & = RBW 40T
o an OB e SWT 10 e VAW 40MH: o an OB e SWT 10 e VAW 40MH:
@i v @i v
M 17.27 dBr 10 dom T TTEN] 19.33 dBr
. 15760 10148 ms
20 dim- T - i - - r
30 cem
a0 aam
40 dom
40 dBm-
50 dom
e
60 ca
<50 cam
70 dom
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a0 dom
80 dam
90 can
30 cam
100 o
-100 dim
G 37Nz E5ipts Toms/ G 3s6zanz E5ipts Toms/
[T ) [ )

Oote 10 FEB 2021 104835

Note:

Frequency of max peak power is pre-located. Then span bandwidth is continuously reduced to find the
worst frequency. Once the worst frequency is found, the setting of spectrum analyzer is set as below:
+  Central frequency: Worst frequency point

. Span: Zero span

. RBW: 40MHz

. VBW: 40MHz

. Detector: Peak detector
. Trace: Max hold
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SPORTON LAB.
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Report No. : FRON2314

3.5 Radiated Emissions

3.5.1Radiated Emissions Limit

Radiated Emissions below 960MHz and Emissions from Digital Circuitry Limit

Frequency Range . Field Strength .

(MH2) Field Strength (uV/m) (dBuVv/m) Measure Distance (m)
0.009~0.490 2400/F(kHz) 48.5-13.8 300
0.490~1.705 24000/F(kHz) 33.8-23 30

1.705~30.0 30 29 30
30~88 100 40 3
88~216 150 435 3

216~960 200 46 3
Above 960 500 54 3

Note 1: Test distance for frequencies at or above 30 MHz, measurements may be performed at a
distance other than the limit distance provided they are not performed in the near field and the
emissions to be measured can be detected by the measurement equipment. When
performing measurements at a distance other than that specified, the results shall be
extrapolated to the specified distance using an extrapolation factor of 20 dB/decade (inverse
of linear distance for field-strength measurements, inverse of linear distance-squared for
power-density measurements).

Note 2: Test distance for frequencies at below 30 MHz, measurements may be performed at a
distance closer than the EUT limit distance; however, an attempt should be made to avoid
making measurements in the near field. When performing measurements below 30 MHz at a
closer distance than the limit distance, the results shall be extrapolated to the specified
distance by either making measurements at a minimum of two or more distances on at least
one radial to determine the proper extrapolation factor or by using the square of an inverse
linear distance extrapolation factor (40 dB/decade). The test report shall specify the
extrapolation method used to determine compliance of the EUT.

Radiated Emissions above 960MHz Limit

Frequency Range (MHz) EIRP (dBm), RBW = 1MHz
960-1610 -75.3
1610-1990 -63.3
1990-3100 -61.3

3100-10600 -41.3
Above 10600 -61.3
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Radiated Emissions in GPS Bands Limit

Frequency Range (MHz) EIRP (dBm), RBW 2 1kHz
1164-1240 -85.3
1559-1610 -85.3

Note:
1. Distance extrapolation factor = 20 log (test distance [X m]/specific distance [3 m]) (dB)
Example: Distance extrapolation factor = 20log (0.5m/3m) = -15.56 (dB)
2. Corrected Reading: Antenna Factor (dB/m) + Cable Loss (dB) + Read Level (dBuV) - Preamp
Factor (dB) + Aux (dB) = Level (dBuV/m)
(Note: Aux = Distance extrapolation factor)
3. E (dBuv/m) = EIRP (dBm) + 95.23, example, E(dBuV/m) = -85.3 + 95.23 = 9.93dBuV/m

3.5.2Measuring Instruments

Refer a test equipment and calibration data table in this test report.

3.5.3Test Procedures

Test Method for Radiated Emissions above 960MHz

Il Radiated Emissions above 960MHz

B Refer as ANSI C63.10, clause 10.3.1 for radiated measurement procedure testing.

B Refer as ANSI C63.10, clause 10.3.2 for measurement distance is 3m. In some cases, it may be
necessary to measure the radiated UWB emissions at a closer distance to obtain enough signal and
margin to overcome the measurement system noise floor. Distance extrapolation factor = 20 log (test
distance [X m]/specific distance [3 m]) (dB)

B Refer as ANSI C63.10, clause 10.3.4 for rms detector procedure testing.

B Refer as ANSI C63.10, clause 10.3.7 for evaluating AVG-PSD (RBW=1MHz).

B Refer as ANSI C63.10, clause 10.3.10 for evaluating AVG-PSD in GPS Band (RBW=1kHz).

Il For radiated measurement.

B Refer as ANSI C63.10, clause 10.3.8 following eirp can be used radiated test configuration.

B Refer as ANSI C63.10, clause 10.3.9 following eirp can be directly determined using the field strength.
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Test Method for Radiated Emissions below 960MHz and Emissions from Digital Circuitry

B Measurements may be performed at a distance other than the limit distance provided they are not
performed in the near field and the emissions to be measured can be detected by the measurement
equipment. When performing measurements at a distance other than that specified, the results shall be
extrapolated to the specified distance using an extrapolation factor of 20 dB/decade (inverse of linear
distance for field-strength measurements, inverse of linear distance-squared for power-density
measurements) for above 30MHz-960MHz; 40dB/decade for frequency below 30MHz.

Il For the transmitter unwanted emissions shall be measured using following options below:

Il Refer as ANSI C63.10, clause 4.1.4 Detector functions and selection of bandwidth

[0 Refer as ANSI C63.10, clause 4.1.4.2.4 average value of pulsed emissions. Adjusted by a “duty cycle
correction factor”, derived from 20log (dwell time/100 ms). Average emission = peak emission + 20 log
(duty cycle).

B Refer as ANSI C63.10, clause 4.1.4.2.2 measurement procedure peak limit.

Il For radiated measurement.

B Refer as ANSI C63.10, clause 6.4 for radiated emissions below 30 MHz and test distance is 3m.

B Refer as ANSI C63.10, clause 6.5 for radiated emissions 30 MHz to 1 GHz and test distance is 3m.

B Refer as ANSI C63.10, clause 6.6 for radiated emissions above 1 GHz and test distance is 3m.

B If the noise floor can’t meet the limit, the test distance will be shorten and described in the report.

B Any unwanted emissions level shall not exceed the fundamental emission level.
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3.5.4Test Setup

Radiated Emissions below 30MHz

l | R Antenna

- 3m |

Metal Full Soldered Ground Plane

==

Spectrum Analyzer ! Receiver

Radiated Emissions from 30MHz to 1GHz and 1 .61GHz to 10GHz

RX Antenna

Metal Full Soldered Ground Plane

[

Spectrum Analyzer | Receiver

Radiated Emissions from 1GHz to 1.61 GHz

RX Antenna

= A

Metal Full Soldered Ground Plane

oA——
Spectrum Analyzer / Receiver
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Radiated Emissions from 10.60 GHz to 40GHz

RX Antenna
Ty [ &
1~4m
=
Metal Full Soldered Ground Plane
o
Spectrum Analyzer / Receiver

Note 1: Magnetic field tests shall be performed in the frequency range of 9 kHz to 30 MHz using a calibrated
loop antenna. Electric field tests shall be performed in the frequency range of 30 MHz to 1000 MHz using a
calibrated bi-log antenna and the frequency range of 1 GHz to 40 GHz using a calibrated horn antenna.

Note 2: If test distance other than 3m is used, the used test distance will be recorded in test result.

3.5.5Radiated Emissions (Below 30MHz)

All amplitude of spurious emissions that are attenuated by more than 20 dB below the permissible
value has no need to be 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 vO1r01, and the result came out

very similar.
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3.5.6 Average Power Spectral Density

Test | Frequency | Emission Level | Emission Limit | Emission Limit | Margin Result Pol
mode (MHz) (dBuV/m) (dBm/MHz) (dBuV/m) (dB) [H/V]
1 3612 40.01 -41.3 53.93 13.92 Pass H
2 4190 50.93 -41.3 53.93 3.00 Pass H
3 4643 45.75 -41.3 53.93 8.18 Pass H
4 3551 38.94 -41.3 53.93 14.99 Pass H
5 4127 49.16 -41.3 53.93 4.77 Pass H
6 4544 45.85 -41.3 53.93 8.08 Pass H

Radiated Emissions (Fundamental)

Test Mode 1 Polarization H
Operating Function Stand-alone Mode Test Distance 3m
100 Level (dBuVim) Date: 2021-01-26
90
80
70
60
FCC_UWE_HAND
50

40
30 W\
20

10

0

3100 3200. 3300. 3400. 3500. 3600. 3700. 3800. 3900. 4000. 4100
Frequency (MHz)
Site 1 03CH12-HY
Condition : FCC_UWB_HAND 3m HORN_9120D_1328 HORTIZONTAL
: RBW:1000.000KHz VBW:3000.000KHz SWT:1.000sec
Detector : Average
Setting 1165
Over Limit ReadAntenna Cable Preamp A/Pos T/Pos
Freq Level Limit Line Level Factor Loss Factor Pol/Phase
MHz dBuV/m dB dBuV/m dBuV dB/m dB dB cm deg

1 36l2.80 40.01 -13.92 53.93 69.80 29.02 B8.95 66.96 126 47 HORIZONTAL
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Radiated Emissions (Fundamental)

Test Mode 1 Polarization V
Operating Function Stand-alone Mode Test Distance 3m
Date: 2021-01-26
1opeve! (dBuVim) e
90
80
70
60
FCC_UWB_HAND
50
40 +
30WW
20
10
03100 3200. 3300, 3400, 3500, 3600. 3700, 3800, 3900, 4000. 4100
Frequency (MHz)
Site :03CH12-HY
Condition : FCC_UWB_HAND 3m HORN_9120D_1328 VERTICAL
: RBW:1000.000KHz VBW:3000.000KHz SWT:1.000sec
Detector : Average
Setting 1165
Over Limit ReadAntenna Cable Preamp A/Pos T/Pos
Freg Level Limit Line Lewvel Factor Loss Factor Pol/Phase
MHz dBuV/m dB dBuV/m dBuV dB/m dB dB cm deg
1 3515.88 37.95 -15.98 53.93 67.37 28.66 8.78 66.86 386 87 VERTICAL
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Radiated Emissions (Fundamental)

Test Mode 2 Polarization H

Operating Function Stand-alone Mode Test Distance 3m

100 Level ({dBuVim) Date: 2021-01-29

90

80

70

60
FCC_UWB_HAND

50
- W\
30
20
10
035{]0 3600. 3700. 3800. 3900. 4000. 4100. 4200. 4300, 4400, 4500
Frequency {MHz)
Site 1 03CHI2-HY
Condition :FCC_UWB_HAND 3m HORN_91200_1328 HORTZONTAL
: RBW:1000.000KHz VBW:3000.000KHzZ SWT:1.000sec
Detector : Average
Setting :16.5
P& 1192
Over Limit ReadAntenna Cable Preamp A/Pos T/Pos
Freq Level Limit Line Level Factor Loss Factor Pol/Phase
MHz dBuV/m dB dBuV/m  dBuV dB/m dB dB cm deg

1 4199.80 50.93 -3.88 53.93 73.57 29.76 8.61 el.e1 113 228 HORIZONTAL
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Radiated Emissions (Fundamental)

Test Mode 2 Polarization V
Operating Function Stand-alone Mode Test Distance 3m
100 Level (dBuVim) Date: 2021-01-29
90
80
70
60
FCC_UWB_HAND
50 4
) M\A/\\M‘\
30
20
10
03500 3600. 3700, 3800, 3900. 4000, 4100, 4200, 4300, 4400, 4500
Frequency (MHz)
Site 1 03CH1Z2-HY
Condition : FCC_UWB_HAND 3m HORN_9120D_1328 VERTILCAL
: RBW:1000.000KHz VBW:3000.000KkHz SWT:1.000sec
Detector : Average
Setting 1165
P& 1192
Over Limit ReadAntenna Cable Preamp A/Pos T/Pos
Freq Lewel Limit Line Level Factor Loss Factor Pol/Phase
MHz dBuV/m dB dBuV/m dBuV dB/m dB dB cm deg

1 4179.08 48.380 -5.63 53.93 71.@6 29.68 8.59 61.83 398 277 VERTICAL
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Radiated Emissions (Fundamental)

Test Mode 3 Polarization H
Operating Function Stand-alone Mode Test Distance 3m
100 Level (dBuVim) Date: 2021-01-25
90
80
70
60
FCC_UWB_HAND
50 1
40
30
20
10
04000 4100. 4200, 4300, 4400, 4500. 4600. 4700, 4800, 4900, 5000
Frequency (MHz)
Site 1 03CH12-HY
Condition :FCC_UWB_HAND 3m HORN_9120D_1328 HORTZONTAL
: REW:1000.000KkHz VBW:3000.000KHz SWT:1.000sec
Detector : Average
Setting 1165
Over Limit ReadAntenna Cable Preamp A/Pos T/Pos
Freq Level Limit Line Level Factor Loss Factor Pol/Phase
MHz dBuV/m dB dBuV/m dBuV dB/m dB dB cm deg

1 4643.80 45.75 -8.18 53.93 72.98 38.87 9.84 67.86 115 238 HORIZONTAL

TEL : 886-3-327-0868 Page Number : 30 of 59
FAX : 886-3-327-0855 Issued Date : Mar. 04, 2022
Report Template No.: BU5-FR15F Version 1.0 Report Version 1 02



ssamonias. FCC RADIO TEST REPORT Report No. : FRON2314

Radiated Emissions (Fundamental)

Test Mode 3 Polarization \%
Operating Function Stand-alone Mode Test Distance 3m
100 Level (dBuVim) Date: 2021-01-25
90
80
70
60
FCC_UWB_HAND
50
1
40
30
20
10
04000 4100, 4200, 4300. 4400, 4500, 4600, 4700, 4800, 4900, 5000
Frequency (MHz)
Site 1 03CH1Z2-HY
Condition : FCC_UWB_HAND 3m HORN_9120D_1328 VERTILCAL
: RBW:1000.000KHz VBW:3000.000KkHz SWT:1.000sec
Detector : Average
Setting 1165
Over Limit ReadAntenna Cable Preamp A/Pos T/Pos
Freq Lewvel Limit Line Lewvel Factor Loss Factor Pol/Phase
MHz dBuV/m dB dBuV/m dBuV dB/m dB dB cm deg

1 4357.88 43.76 -10.17 53.93 72.18 3@.13 8.82 67.29 391 266 VERTICAL

TEL : 886-3-327-0868 Page Number : 31 0of 59
FAX : 886-3-327-0855 Issued Date : Mar. 04, 2022
Report Template No.: BU5-FR15F Version 1.0 Report Version 1 02



ssamonias. FCC RADIO TEST REPORT Report No. : FRON2314

Radiated Emissions (Fundamental)

Test Mode 4 Polarization H
Operating Function Adapter Mode Test Distance 3m
100 Level (dBuVim) Date: 2021-01-26
90
80
70
60
FCC_UWB_HAND
50
40 1
) W\
20
10
03100 3200. 3300. 3400. 3500. 3600. 3700. 3800. 3900. 4000. 4100
Frequency (MHz)
Site :03CH12-HY
Condition : FCC_UWB_HAND 3m HORN_9120D0_1328 HORIZONTAL
: RBW:1000.000KHz VBW:3000.000KkHz SWT:1.000sec
Detector : Average
Setting 1165
Over Limit ReadAntenna Cable Preamp A/Pos T/Pos
Freq Level Limit Line Lewvel Factor Loss Factor Pol/Phase
MHz dBuV/m dB dBuV/m dBuV dB/m dB dB cm deg

1 3551.88 38.94 -14.99 53.93 69.27 28.890 7.77 66.9@ la8 226 HORIZONTAL
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Radiated Emissions (Fundamental)

Test Mode 4 Polarization V
Operating Function Adapter Mode Test Distance 3m
100 Level (dBuVim) Date: 2021-01-26
90
80
70
60
FCC_UWB_HAND
50
40 1
30‘_HwJWMHMF\MH“;/ffﬁﬂwMﬂMAw”ﬂ’”"ﬂ“\_wv*N/wmwwRwvwAJNw%K1\HM&AMHHH%M—MM__ﬁ__AF_h_
20
10
03100 3200. 3300, 3400, 3500. 3600, 3700, 3800, 3900, 4000, 4100
Frequency (MHz)
Site 1 03CH1Z2-HY
Condition : FCC_UWB_HAND 3m HORN_9120D_1328 VERTILCAL
: RBW:1000.000KHz VBW:3000.000KkHz SWT:1.000sec
Detector : Average
Setting 1165
Over Limit ReadAntenna Cable Preamp A/Pos T/Pos
Freq Lewvel Limit Line Lewvel Factor Loss Factor Pol/Phase
MHz dBuV/m dB dBuV/m dBuV dB/m dB dB cm deg

1 3483.8@ 37.87 -16.86 53.93 67.69 28.58 7.71 66.83 408 272 VERTICAL
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Radiated Emissions (Fundamental)

Test Mode 5 Polarization H
Operating Function Adapter Mode Test Distance 3m
100 Level (dBuVim) Date: 2021-01-29
90
80
70
60
FCC_UWB_HAND
50 1
40 \
30
20
10
03500 3600. 3700. 3800. 3900. 4000. 4100. 4200. 4300. 4400. 4500
Frequency (MHz)
Site 1 03CH1Z2-HY
Condition : FCC_UWB_HAND 3m HORN_9120D_1328 HORTZONTAL
: RBW:1000.000KHz VBW:3000.000KHz SWT:1.000sec
Detector : Average
Setting 1165
Over Limit ReadAntenna Cable Preamp A/Pos T/Pos
Freq Level Limit Line Level Factor Loss Factor Pol/Phase
MHz dBuV/m dB dBuV/m dBuV dB/m dB dB cm deg

1 4127.80 49.16 -4.77 53.93 72.88 29.68 8.55 61.87 390 326 HORIZONTAL

TEL : 886-3-327-0868 Page Number 1 34 of 59
FAX : 886-3-327-0855 Issued Date : Mar. 04, 2022
Report Template No.: BU5-FR15F Version 1.0 Report Version 1 02



ssamonias. FCC RADIO TEST REPORT Report No. : FRON2314

Radiated Emissions (Fundamental)

Test Mode 5 Polarization \%
Operating Function Adapter Mode Test Distance 3m
100 Level (dBuVim}) Date: 2021-01-29
90
80
70
60
FCC_UWB_HAND
50
1
4{]WN
30
20
10
03500 3600. 3700, 3800, 3900. 4000, 4100, 4200, 4300, 4400, 4500
Frequency (MHz)
Site 1 03CH1Z2-HY
Condition : FCC_UWB_HAND 3m HORN_9120D_1328 VERTILCAL
: RBW:1000.000KHz VBW:3000.000KkHz SWT:1.000sec
Detector : Average
Setting 1165
Over Limit ReadAntenna Cable Preamp A/Pos T/Pos
Freq Lewvel Limit Line Lewvel Factor Loss Factor Pol/Phase
MHz dBuV/m dB dBuV/m dBuV dB/m dB dB cm deg

1 4175.88 44.82 -9.11 53.93 67.55 29.79 8.60 61.83 323 275 VERTICAL
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Radiated Emissions (Fundamental)

Test Mode 6 Polarization H
Operating Function Adapter Mode Test Distance 3m
100 Level (dBuVim) Date: 2021-01-26
90
80
70
60
FCC_UWB_HAND
50 1
40
30
20
10
04000 4100. 4200, 4300, 4400, 4500. 4600. 4700, 4800, 4900, 5000
Frequency (MHz)
Site 1 03CH12-HY
Condition :FCC_UWB_HAND 3m HORN_9120D_1328 HORTZONTAL
: REW:1000.000KkHz VBW:3000.000KHz SWT:1.000sec
Detector : Average
Setting 1165
Over Limit ReadAntenna Cable Preamp A/Pos T/Pos
Freq Level Limit Line Level Factor Loss Factor Pol/Phase
MHz dBuV/m dB dBuV/m dBuV dB/m dB dB cm deg

1 4544.80 45.85 -8.88 53.93 73.54 38.59 8.93 67.21 255 218 HORIZONTAL
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Radiated Emissions (Fundamental)

Test Mode 6 Polarization \%
Operating Function Adapter Mode Test Distance 3m
100 Level (dBuVim) Date: 2021-01-26
90
80
70
60
FCC_UWB_HAND
50
1
40
30
20
10
04000 4100, 4200, 4300. 4400, 4500, 4600, 4700, 4800, 4900, 5000
Frequency (MHz)
Site 1 03CH1Z2-HY
Condition : FCC_UWB_HAND 3m HORN_9120D_1328 VERTILCAL
: RBW:1000.000KHz VBW:3000.000KkHz SWT:1.000sec
Detector : Peak
Setting 1165
Over Limit ReadAntenna Cable Preamp A/Pos T/Pos
Freq Lewvel Limit Line Lewvel Factor Loss Factor Pol/Phase
MHz dBuV/m dB dBuV/m dBuV dB/m dB dB cm deg

1 4482.88 43.18 -18.75 53.93 71.89 30.46 8.90 67.27 288 287 VERTICAL
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3.5.7Radiated Emissions (30MHz — 1GHz)

<Sample 1>
Radiated Emissions (30MHz — 1GHz)
Test Mode Worst case mode 2 Polarization H
?:Eirciti;nr? Stand-alone Mode Test Distance 3m
30 Level (dBuVim) Date: 2020-12-09
74.3
68.6
62.9
57.1 ap
51.4 |7
457
a00—
34.3 4 E EW
28.6 oyt
22.9
17423
1.4
5.7
%30 100. 200. 300. 400. 500. 600. 700. 800. a00. 1000
Frequency (MHz}
Frequency| Level Over Limit Read |Antenna| Cable |Preamp| Ant | Table |Remark
Limit Line Level Factor Loss | Factor | Pos Pos
(MHz) |(dBuV/m)| (dB) |(dBuV/m)| (dBuVv) | (dB) | (dB) | (dB) |(cm)|(deg)
31.94 18.84 |-21.16 40 27.32 | 23.06 0.92 | 32.46 Peak
53.28 15.91 |-24.09 40 34.7 12.65 1.11 | 32.55 Peak
77.53 15.8 -24.2 40 34.06 | 12.89 1.37 | 32.52 Peak
793.39 30.26 [-15.74 46 28.52 | 28.26 5.13 | 31.65 Peak
835.1 30.78 |-15.22 46 28.37 | 28.63 5.24 | 31.46 | 100 0 Peak
960.23 32.99 [-21.01 54 27.29 | 31.14 5.37 | 30.81 Peak
Note 1: “>20dB” means spurious emission levels that exceed the level of 20 dB below the applicable
limit.
Note 2: “N/F” means Nothing Found spurious emissions (No spurious emissions were detected.)
Note 3: Measurement receive antenna polarization: H (Horizontal), V (Vertical)
Note 4: Peak emission setting: RBW=120kHz; VBW = 300kHz.
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Radiated Emissions (30MHz — 1GHz)

Test Mode Worst case mode 2 Polarization V

Operating

. Stand-alone Mode Test Distance 3m
Function

80 Level (dBuV/m) Date: 2020-12-09

T4.3
68.6
62.9
T
51.4 ’7
45.7

40.0

343 : 56
2858 4 pratepi 10
229 3
171
1.4
57
%0 100. 200. 300. 400. 500. 600. 700. 800. 900. 1000
Frequency {MHz}
Frequency| Level Over Limit Read | Antenna | Cable |Preamp| Ant | Table |Remark
Limit Line Level Factor Loss | Factor | Pos | Pos
(MHz) |(dBpV/m)| (dB) |(dBuV/m)| (dBpV) | (dB) (dB) | (dB) |[(cm)|(deg)
53.28 25.16 |-14.84 40 43.95 12.65 1.11 32.55 Peak
62.98 2477 |-15.23 40 44.32 11.78 1.21 32.54 Peak
81.41 21.27 |-18.73 40 38.92 13.47 1.4 32.52 Peak
842.86 30.51 |-15.49 46 27.76 28.94 5.24 31.43 Peak
936.95 31.68 [-14.32 46 275 29.91 5.23 30.96 Peak
958.29 32.01 [-13.99 46 26.42 31.06 5.35 30.82 | 100 0 Peak

Note 1: “>20dB” means spurious emission levels that exceed the level of 20 dB below the applicable
limit.

Note 2: “N/F” means Nothing Found spurious emissions (No spurious emissions were detected.)
Note 3: Measurement receive antenna polarization: H (Horizontal), V (Vertical)

Note 4: Peak emission setting: RBW=120kHz; VBW = 300kHz.
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<Sample 2>
Radiated Emissions (30MHz — 1GHz)
Test Mode Worst case mode 2 Polarization H
Operating :
Eunction Stand-alone Mode Test Distance  [3m
80 Level {dBuVim) Date: 2021-01-07
70.0
60.0
QP
50.0 ’7
s0.0— i ;:
1 B
30.0 3 Al WM
2
20.0
10.0
%50 100, 200. 300. 400. 500. 600. 700. 800. 900. 1000
Frequency (MHz}
Frequency| Level Over Limit Read | Antenna| Cable |Preamp| Ant | Table |Remark
Limit Line Level Factor Loss | Factor | Pos | Pos
(MHz) [(dBpV/m)| (dB) |(dBpV/m)| (dBpV) | (dB) (dB) | (dB) |(cm)|(deg)
69.77 33.15 |-6.85 40 52.21 | 12.19 1.28 | 32.53 Peak
127 27.43 |[-16.07| 435 40.74 17.5 1.7 32.51 Peak
600.36 39.67 | -6.33 46 43.28 | 25.54 3.75 32.9 | 100 0 Peak
649.83 3791 |-8.09 46 40.01 | 26.41 4.14 | 32.65 Peak
700.27 37.21 |-8.79 46 38.69 | 26.57 434 | 32.39 Peak
957.32 32.74 [-13.26 46 27.21 | 31.02 5.34 | 30.83 Peak
Note 1: “>20dB” means spurious emission levels that exceed the level of 20 dB below the applicable
limit.
Note 2: “N/F” means Nothing Found spurious emissions (No spurious emissions were detected.)
Note 3: Measurement receive antenna polarization: H (Horizontal), V (Vertical)
Note 4: Peak emission setting: RBW=120kHz; VBW = 300kHz.
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Radiated Emissions (30MHz — 1GHz)
Test Mode Worst case mode 2 Polarization V
Operat_lng Stand-alone Mode Test Distance 3m
Function
o gLe\rek {dBuVim} Date: 2021-01-07
70.0|
60.0]

00— 3

i
1 ]
30.aw 7 WM
20.0|
10.0|
%30 100 200. 300. 400. 500. 600. 700. 200. 900. 1000
Frequency {MHz}
Frequency| Level Over Limit Read | Antenna | Cable |Preamp| Ant | Table |Remark
Limit Line Level Factor Loss | Factor | Pos | Pos
(MHz) |(dBpV/m)| (dB) |(dBuV/m)| (dBupV) | (dB) (dB) | (dB) |(cm)|(deg)
69.77 33.15 -6.85 40 52.21 12.19 1.28 32.53 Peak
127 27.43 |-16.07 43.5 40.74 17.5 1.7 32,51 Peak
600.36 39.67 -6.33 46 43.28 25.54 3.75 32.9 100 0 Peak
649.83 37.91 -8.09 46 40.01 26.41 4.14 32.65 Peak
700.27 37.21 -8.79 46 38.69 26.57 4.34 32.39 Peak
957.32 32.74 |-13.26 46 27.21 31.02 5.34 30.83 Peak

Note 1: “>20dB” means spurious emission levels that exceed the level of 20 dB below the applicable
limit.

Note 2: “N/F” means Nothing Found spurious emissions (No spurious emissions were detected.)
Note 3: Measurement receive antenna polarization: H (Horizontal), V (Vertical)

Note 4: Peak emission setting: RBW=120kHz; VBW = 300kHz.
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3.5.8 Radiated Emissions (960MHz — 18GHz)

<Sample 1>
Radiated Emissions (960MHz — 18GHz)
Test Mode Worst case mode 2 Polarization H
Operating Function Stand-alone Mode
Test Distance The test distance between the receiving antenna and the EUT is as following:
3 m for 1.61 GHz ~ 10.60 GHz frequency range
1 mforl GHz ~1.61 GHz
0.5 m for other frequency ranges.
100 Level {dBuVim} Date: 2021-02-01
90
80
70
&0
50
40 4
FCC| UWB_HAND
30 3
2 5 i
20 1
10
0100{] 4000. GO00. B000. 10000. 12000. 14000. 16000. 18000
Frequency (MHz)
Site 1 03CH12-HY
Condition : FCC_UWB_HAND 3m HORN_9120D_1328 HORIZONTAL
Detector : Average
Setting 1165
Over Limit ReadAntenna Cable Preamp A/Pos T/Pos Bux
Freq Level Limit Line Level Factor Loss Factor Factor
MHz dBuV/m dB dBuV/m dBuv dB/m dB dB cm deg dB

1423.34 15.86 -4.87 19.93 61.93 25.65 4.55 67.53 113 228 -9.54
1765.88 23.46 -8.47 31.93 68.53 25.16 5.18 67.41 113 228 8.ee0
3@96.67 26.54 -7.39 33.93 57.27 128.49 7.24 66.46 113 228 B.00
79%0.80 39.18 -14.75 53.93 54.87 36.96 14.14 6£5.99 113 228 6.ee
11998.60 22.68 -11.25 33.93 47.75 38.80 17.49 65.80 113 228 -15.56
lepe0.00 21.98 -11.95 33.93 48.29 37.50 19.21 6&7.46 113 228 -15.56

[« IV R R VY

Note 1: “>20dB” means spurious emission levels that exceed the level of 20 dB below the applicable limit.
Note 2: “N/F” means Nothing Found spurious emissions (No spurious emissions were detected.)

Note 3: Measurement receive antenna polarization: H (Horizontal), V (Vertical)

Note 4: Average emission setting outside GPS Bands: RBW=1MHz; VBW=3MHz.

Note 5: Average emission setting in GPS bands: RBW=100kHz; VBW=300kHz.

Note 6:

- Distance extrapolation factor = 20 log (test distance [X m]/specific distance [3 m]) (dB)
Corrected Reading: Antenna Factor (dB/m) + Cable Loss (dB) + Read Level (dBuV) - Preamp
Factor (dB) + Aux Factor (dB) = Level (dBuV/m)

(Note: Aux Factor = Distance extrapolation factor)

Example:
Corrected Reading: 25.65 (dB/m) + 4.55 (dB) + 61.93 (dBuV) — 67.53 (dB) + -9.54 (dB) = 15.06
(dBuV/m)
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Radiated Emissions (960MHz — 18GHz)

Test Mode Worst case mode 2 Polarization \%
Operating Function Stand-alone Mode
Test Distance The test distance between the receiving antenna and the EUT is as following:

3 mfor 1.61 GHz ~ 10.60 GHz frequency range
1 mfor1lGHz~1.61 GHz
0.5 m for other frequency ranges.

100 Level (dBuVim}) Date: 2021-02-01

90

80

70

60

40 Pl

FCC| UWB_HAND

30 5
2 3 6
20

1

10

1000 4000. 6000. 8000. 10000. 12000. 14000. 16000. 12000
Frequency (MHz)
Site 1 03CH12-HY
Condition :FCC_UWB_HAND 3m HORN_91200_1328 VERTICAL
Detector : Average
Setting 1165
Over Limit ReadAntenna Cable Preamp A/Pos T/Pos Aux
Freq Lewel Limit Line Level Factor Loss Factor Factor
MHz dBuV/m dB dBuV/m dBuv dB/m dB dB cm deg dB

1259.86 14.77 -5.16 19.93 62.42 25.42 4.23 67.76 398 277 -9.54
1926.54 23.27 -8.66 31.93 59.65 25.61 5.42 67.41 398 277 @.e0
3898.89 26.60 -7.33 33.93 57.32 28.50 7.24 66.46 398 277 @.e0
7892.58 36.26 -17.67 53.93 51.73 36.56 13.89 65.92 398 277 0.0
12g60.00 22.71 -11.22 33.93 47.78 38.88 17.49 65.80 398 277 -15.56
lee60.88 21.95 -11.98 33.93 48.26 37.58 19.21 67.46 398 277 -15.56

[« Q¥ o R WE R N

Note 1: “>20dB” means spurious emission levels that exceed the level of 20 dB below the applicable limit.
Note 2: “N/F” means Nothing Found spurious emissions (No spurious emissions were detected.)

Note 3: Measurement receive antenna polarization: H (Horizontal), V (Vertical)

Note 4: Average emission setting outside GPS Bands: RBW=1MHz; VBW=3MHz.

Note 5: Average emission setting in GPS bands: RBW=100kHz; VBW=300kHz.

Note 6:
- Distance extrapolation factor = 20 log (test distance [X m]/specific distance [3 m]) (dB)
«  Corrected Reading: Antenna Factor (dB/m) + Cable Loss (dB) + Read Level (dBuV) - Preamp
Factor (dB) + Aux Factor (dB) = Level (dBuV/m)
(Note: Aux Factor = Distance extrapolation factor)

Example:
Corrected Reading: 25.42 (dB/m) + 4.23 (dB) + 62.42 (dBuV) — 67.76 (dB) + -9.54 (dB) = 14.77
(dBuV/m)
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<Sample 2>

Radiated Emissions (960MHz — 18GHz)

Test Mode Worst case mode 4 Polarization H
Operating Function Adapter Mode
Test Distance The test distance between the receiving antenna and the EUT is as following:

3 mfor 1.61 GHz ~ 10.60 GHz frequency range
1 mfor1lGHz~1.61 GHz
0.5 m for other frequency ranges.

Date: 2021-02-03
100 Level (dBuVim}) (2
90
80
70
2]
50
40 )
FCC_UWB_HAND
30 3
2 5 i
20
1
10
01000 4000. 6000. 8000. 10000. 12000. 14000. 16000. 12000
Frequency (MHz)
Site 1 03CH12-HY
Condition : FCC_UWB_HAND 3m HORN_91200_1328 HORTZONTAL
Detector : Average
Setting 1165
Over Limit ReadAntenna Cable Preamp A/Pos T/Pos Aux
Freq Lewvel Limit Line Level Factor Loss Factor Factor
MHz dBuV/m dB dBuV/m dBuV dB/m dB dB cm deg dB
1 1482.51 14.89 -5.84 19.93 e6l.86 25.34 4.67 67.44 390 326 -9.54
2 1765.84 23.35 -8.58 31.93 60.43 25.16 5.17 67.41 390 326 @.00
3 2225.32 26,63 -7.30 33.93 e6B.1e 27.80 5.96 67.29 390 326 ©@.00
4 7997.58 35.85 -18.88 53.93 50.78 36.99 14.16 66.0@ 390 326 ©@.00
5 11998.68 22.46 -11.47 33.93 47.53 38.80 17.49 65.80 390 326 -15.56
6 16800.88 22.17 -11.76 33.93 48.48 37.50 19.21 67.46 390 326 -15.56

Note 1: “>20dB” means spurious emission levels that exceed the level of 20 dB below the applicable limit.
Note 2: “N/F” means Nothing Found spurious emissions (No spurious emissions were detected.)

Note 3: Measurement receive antenna polarization: H (Horizontal), V (Vertical)

Note 4: Average emission setting outside GPS Bands: RBW=1MHz; VBW=3MHz.

Note 5: Average emission setting in GPS bands: RBW=100kHz; VBW=300kHz

Note 6:
- Distance extrapolation factor = 20 log (test distance [X m]/specific distance [3 m]) (dB)
«  Corrected Reading: Antenna Factor (dB/m) + Cable Loss (dB) + Read Level (dBuV) - Preamp
Factor (dB) + Aux Factor (dB) = Level (dBuV/m)
(Note: Aux Factor = Distance extrapolation factor)

Example:
Corrected Reading: 25.34 (dB/m) + 4.67 (dB) + 61.86 (dBuV) — 67.44 (dB)+ -9.54 (dB) =
14.89(dBuV/m)
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Report No. : FRON2314

Radiated Emissions (960MHz — 18GHz)

Test Mode

Worst case mode 4

Polarization

\Y,

Operating Function

Adapter Mode

Test Distance

The test distance between the receiving antenna and the EUT is as following:

3 mfor 1.61 GHz ~ 10.60 GHz frequency range
1 mfor1lGHz~1.61 GHz
0.5 m for other frequency ranges.

100

Level (dBuVim})

Date: 2021-02-03

90

80

70

60

40

1

30 3
2
20

FCC| UWB_HAND

10
01000 4000. 6000. 8000. 10000. 12000. 14000. 16000. 12000
Frequency (MHz)
Site 1 03CH12-HY
Condition :FCC_UWB_HAND 3m HORN_91200_1328 VERTICAL
Detector : Average
Setting 1165
Over Limit ReadAntenna Cable Preamp A/Pos T/Pos Aux
Freq Lewel Limit Line Level Factor Loss Factor Factor
MHz dBuV/m dB dBuV/m dBuv dB/m dB dB cm deg dB
1 1343.43 15.81 -4.12 19.93 62.93 25.67 4.39 67.64 323 275 -9.54
2 1765.84 23.41 -8.52 31.93 60.49 25.16 5.17 67.41 323 275 @.600
3 2245.38 28.89 -5.84 33.93 e61.58 27.80 5.99 67.28 323 275 9.6
4 7960.80 37.22 -16.71 53.93 52.28 36.84 14.87 65.97 323 275 0.0
5 11998.68 22.42 -11.51 33.93 47.49 38.80 17.49 65.80@ 323 275 -15.56
6 1e800.88 22.14 -11.79 33.93 48.45 37.50 19.21 67.46 323 275 -15.56

Note 6:

Note 1: “>20dB” means spurious emission levels that exceed the level of 20 dB below the applicable limit.
Note 2: “N/F” means Nothing Found spurious emissions (No spurious emissions were detected.)

Note 3: Measurement receive antenna polarization: H (Horizontal), V (Vertical)
Note 4: Average emission setting outside GPS Bands: RBW=1MHz; VBW=3MHz.
Note 5: Average emission setting in GPS bands: RBW=100kHz; VBW=300kHz.

Distance extrapolation factor = 20 log (test distance [X m]/specific distance [3 m]) (dB)

«  Corrected Reading: Antenna Factor (dB/m) + Cable Loss (dB) + Read Level (dBuV) - Preamp
Factor (dB) + Aux Factor (dB) = Level (dBuV/m)
(Note: Aux Factor = Distance extrapolation factor)
Example:
Corrected Reading: 25.67 (dB/m) + 4.39 (dB) + 62.93 (dBuV) — 67.64 (dB)+ -9.54 (dB) = 15.81
(dBuV/m)
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Radiated Emissions (1164MHz — 1240MHz)

<Sample 1>
Radiated Emissions (1164MHz — 1240MHz)
Test Mode Worst case mode 2 Polarization H
Operating Function Stand-alone Mode Test Distance 3m
100 Level (dBuVim}) Date: 2021-03-22
90
70
50
30
10 UWB_GPS
1
WWMWWWMWWMMWWWW
-10
30164 1170, 1180. 1190. 1200. 1210. 1220. 1230. 1240
Freguency (MHz)
Site 1 03CH12-HY
Condition : UWB_GPS 3m HORN_9120D_1328 HORIZONTAL
: REW:1.000KHz VBW:3.000KHz SWT:40.000sec
Detector : Average
Setting 1165
Over Limit ReadAntenna Cable Preamp A/Pos T/Pos
Freq Lewel Limit Line Level Factor Loss Factor Pol/Phase
MHz dBuV/m dB dBuV/m dBuV dB/m dB dB cm deg

1 1176.68 4.19 -5.74 9.93 42.@9 24.% 5.81 67.87 113 228 HORIZONTAL

Note 1: “>20dB” means spurious emission levels that exceed the level of 20 dB below the applicable limit.
Note 2: “N/F” means Nothing Found spurious emissions (No spurious emissions were detected.)

Note 3: Measurement receive antenna polarization: H (Horizontal), V (Vertical)

Note 4: Average emission setting: RBW=1kHz; VBW=3kHz.

Note 5: E (dBuv/m) = EIRP (dBm) + 95.2. E(dBuV/m) = -85.3 + 95.23 = 9.93dBuV/m.
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Radiated Emissions (1164MHz — 1240MHz)

Test Mode Worst case mode 2 Polarization V
Operating Function Stand-alone Mode Test Distance 3m

100 Level (dBuVim) Date: 2021-03-22

90

70

50

30

10 UWB_GPS

1
-10
'301164 1170. 1180. 1190. 1200. 1210. 1220. 1230. 1240
Frequency (MHz)
Site : 03CH1Z2-HY
Condition : UWB_GPS 3m HORN_91200_1328 VERTICAL
: REBW:1.000KHz VBEW:3.000KHz SWT:40.000sec
Detector : Average
Setting 1165
Over Limit ReadAntenna Cable Preamp A/Pos T/Pos
Freq Lewvel Limit Line Level Factor Loss Factor Pol/Phase
MHz dBuV/m dB dBuV/m dBuV dB/m dB dB cm deg

1 1237.95 2.73 -7.280 9.93 48.@5 25.33 5.14 67.79 398 277 VERTICAL

Note 1: “>20dB” means spurious emission levels that exceed the level of 20 dB below the applicable limit.
Note 2: “N/F” means Nothing Found spurious emissions (No spurious emissions were detected.)

Note 3: Measurement receive antenna polarization: H (Horizontal), V (Vertical)

Note 4: Average emission setting: RBW=1kHz; VBW=3kHz.

Note 5: E (dBuv/m) = EIRP (dBm) + 95.2. E(dBuV/m) = -85.3 + 95.23 = 9.93dBuV/m.
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<Sample 2>
Radiated Emissions (1164MHz — 1240MHz)
Test Mode Worst case mode 4 Polarization H
Operating Function Adapter Mode Test Distance 3m
100 Level ({dBuVim) Date: 2021-03-22
90
70
50
30
10 ; UWB_GPS
-10
30

Y1164 1170, 1180. 1190. 1200. 1210. 1220. 1230. 1240
Frequency (MHz)
Site : 03CH1Z2-HY
Condition :UWB_GPS 3m HORN_91200_1328 HORIZONTAL
: RBW:1.000KHz VBW:3.000KHz SWT:40.000sec
Detector : Average
Setting 1165
Over Limit ReadAntenna Cable Preamp A/Pos T/Pos
Freq Lewvel Limit Line Level Factor Loss Factor Pol/Phase
MHz dBuV/m dB dBuV/m dBuV dB/m dB dB cm deg

1 1169.17 4.98 -4.95 9.93 42.94 24.92 5.60 67.88 108 226 HORIZONTAL

Note 1: “>20dB” means spurious emission levels that exceed the level of 20 dB below the applicable limit.
Note 2: “N/F” means Nothing Found spurious emissions (No spurious emissions were detected.)

Note 3: Measurement receive antenna polarization: H (Horizontal), V (Vertical)

Note 4: Average emission setting: RBW=1kHz; VBW=3kHz.

Note 5: E (dBuv/m) = EIRP (dBm) + 95.2. E(dBuV/m) = -85.3 + 95.23 = 9.93dBuVv/m.
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Radiated Emissions (1164MHz — 1240MHz)

Test Mode Worst case mode 4 Polarization \Y
Operating Function Adapter Mode Test Distance 3m
100 Level (dBuVim) Date: 2021-03-22
a0
70
50
30
10 1 UWB_GPS
10
30

~U1164 1170, 1180. 1190. 1200. 1210. 1220. 1230. 1240
Frequency (MHz)
Site : 03CH1Z2-HY
Condition :UWB_GPS 3m HORN_91200_1328 VERTICAL
: REBW:1.000KHz VBEW:3.000KHz SWT:40.000sec
Detector : Average
Setting 1165
Over Limit ReadAntenna Cable Preamp A/Pos T/Pos
Freq Lewel Limit Line Level Factor Loss Factor Pol/Phase
MHz dBuV/m dB dBuV/m dBuv dB/m dB dB cm deg

1 117e@.31  2.74 -7.19 9.93 48.78 24.92 5.60 67.88 480 272 VERTICAL

Note 1: “>20dB” means spurious emission levels that exceed the level of 20 dB below the applicable limit.
Note 2: “N/F” means Nothing Found spurious emissions (No spurious emissions were detected.)

Note 3: Measurement receive antenna polarization: H (Horizontal), V (Vertical)

Note 4: Average emission setting: RBW=1kHz; VBW=3kHz.

Note 5: E (dBuv/m) = EIRP (dBm) + 95.2. E(dBuV/m) = -85.3 + 95.23 = 9.93dBuV/m.
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3.5.9Radiated Emissions (1559MHz — 1610MHz)

<Sample 1>
Radiated Emissions (1559MHz — 1610MHz)
Test Mode Worst case mode 2 Polarization H
Operating Function Stand-alone Mode Test Distance 3m
100 Level (dBuVim} Date: 2021-03-22
90
70
50
30
10 . UWB_GPS
Mol bt e kb ettt
10
-301559 1570. 1580. 1590. 1600. 1610
Freguency (MHz)
Site :03CHIZ-HY
Condition : UWB_GPS 3m HORN_91200_1328 HORIZONTAL
: RBW:1.000KHz VBW:3.000KHz SWT:40.000sec
Detector : Average
Setting 1165
Over Limit ReadAntenna Cable Preamp A/Pos T/Pos
Freq Lewel Limit Line Lewvel Factor Loss Factor Pol/Phase
MHz dBuV/m dB dBuV/m dBuV dB/m dB dB cm deg

1 1581.88 5.34 -4.59 9.93 42.91 24.98 5.77 67.42 108 226 HORIZONTAL

Note 1: “>20dB” means spurious emission levels that exceed the level of 20 dB below the applicable limit.
Note 2: “N/F” means Nothing Found spurious emissions (No spurious emissions were detected.)

Note 3: Measurement receive antenna polarization: H (Horizontal), V (Vertical)

Note 4: Average emission setting: RBW=1kHz; VBW=3kHz.

Note 5: E (dBuv/m) = EIRP (dBm) + 95.2. E(dBuV/m) = -85.3 + 95.23 = 9.93dBuV/m.
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Radiated Emissions (1559MHz — 1610MHz)

Test Mode Worst case mode 2 Polarization \%
Operating Function Stand-alone Mode Test Distance 3m
100 Level (dBuVim) Date: 2021-03-22
90
70
50
30
10 UWB_GPS
]
-10
304550 1570. 1580. 1590. 1600. 1610
Frequency (MHz)
Site : 03CH1Z2-HY
Condition :UWB_GPS 3m HORN_91200_1328 VERTICAL
: REBW:1.000KHz VBEW:3.000KHz SWT:40.000sec
Detector : Average
Setting 1165
Over Limit ReadAntenna Cable Preamp A/Pos T/Pos
Freq Lewel Limit Line Level Factor Loss Factor Pol/Phase
MHz dBuV/m dB dBuV/m dBuv dB/m dB dB cm deg

1 158@.81 2.18 -7.75 9.93 38.86 24.98 5.76 67.42 480 272 VERTICAL

Note 1: “>20dB” means spurious emission levels that exceed the level of 20 dB below the applicable limit.
Note 2: “N/F” means Nothing Found spurious emissions (No spurious emissions were detected.)

Note 3: Measurement receive antenna polarization: H (Horizontal), V (Vertical)

Note 4: Average emission setting: RBW=1kHz; VBW=3kHz.

Note 5: E (dBuv/m) = EIRP (dBm) + 95.2. E(dBuV/m) = -85.3 + 95.23 = 9.93dBuVv/m.
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<Sample 2>
Radiated Emissions (1559MHz — 1610MHz)
Test Mode Worst case mode 4 Polarization H
Operating Function Adapter Mode Test Distance 3m
100 Level ({dBuVim) Date: 2021-03-22
90
70
50
30
10 i UWB_GPS
-10
304550 1570, 1580. 1590. 1600. 1610
Frequency (MHz)
Site : 03CH1Z2-HY
Condition :UWB_GPS 3m HORN_91200_1328 HORIZONTAL
: RBW:1.000KHz VBW:3.000KHz SWT:40.000sec
Detector : Average
Setting 1165
Over Limit ReadAntenna Cable Preamp A/Pos T/Pos
Freq Lewvel Limit Line Level Factor Loss Factor Pol/Phase
MHz dBuV/m dB dBuV/m dBuV dB/m dB dB cm deg

1 lee0.88 4.34 -5.59 9.93 41.86 24.989 5.80 67.42 108 226 HORIZONTAL

Note 1: “>20dB” means spurious emission levels that exceed the level of 20 dB below the applicable limit.
Note 2: “N/F” means Nothing Found spurious emissions (No spurious emissions were detected.)

Note 3: Measurement receive antenna polarization: H (Horizontal), V (Vertical)

Note 4: Average emission setting: RBW=1kHz; VBW=3kHz.

Note 5: E (dBuv/m) = EIRP (dBm) + 95.2. E(dBuV/m) = -85.3 + 95.23 = 9.93dBuVv/m.
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Radiated Emissions (1559MHz — 1610MHz)

Test Mode Worst case mode 4 Polarization \Y
Operating Function Adapter Mode Test Distance 3m
100 Level (dBuVim) Date: 2021-03-22
a0
70
50
30
10 UWB_GPS
p
i gttt Pt Al st Al ot bt L Al ony
10

30

~"1559 1570. 1580. 1500, 1600. 1610
Frequency (MHz)
Site : 03CH1Z2-HY
Condition :UWB_GPS 3m HORN_91200_1328 VERTICAL
: REBW:1.000KHz VBEW:3.000KHz SWT:40.000sec
Detector : Average
Setting 1165
Over Limit ReadAntenna Cable Preamp A/Pos T/Pos
Freq Lewel Limit Line Level Factor Loss Factor Pol/Phase
MHz dBuV/m dB dBuV/m dBuv dB/m dB dB cm deg

1 1593.48 3.12 -6.81 9.93 39.82 24.93 5.79 67.42 480 272 VERTICAL

Note 1: “>20dB” means spurious emission levels that exceed the level of 20 dB below the applicable limit.
Note 2: “N/F” means Nothing Found spurious emissions (No spurious emissions were detected.)

Note 3: Measurement receive antenna polarization: H (Horizontal), V (Vertical)

Note 4: Average emission setting: RBW=1kHz; VBW=3kHz.

Note 5: E (dBuv/m) = EIRP (dBm) + 95.2. E(dBuV/m) = -85.3 + 95.23 = 9.93dBuVv/m.
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3.5.10 Radiated Emissions (18GHz — 40GHz)

<Sample 1>
Radiated Emissions (18GHz — 40GHz)
Test Mode Worst case mode 2 Polarization H
Operating Function Stand-alone Mode Test Distance 0.5m
100 Level (dBuVim} Date: 2021-02-24
90
80
70
60
50
40
FCC_UWB_HAND
30 . 2
3
4 2
20
10
018000 21000.  23000. 25000. 27000. 29000. 31000. 33000. 35000. 37000. 40000
Freguency (MHz)
Site 1 03CH12-HY
Condition : FCC_UWB_HAND 1m SHF HORN BBHA9170993 HORIZONTAL
: RBW:1000.000KHz VBW:3000.000KHz SWT:11.000sec
Detector : Average
Over Limit ReadAntenna Cable Preamp A/Pos T/Pos Aux
Freq Lewvel Limit Line Level Factor Loss Factor Factor
MHz dBuV/m dB dBuV/m dBuV dB/m dB dB cm deg dB
1 20000.00 20.64 -13.29 33.93 45.79 38.20 6.81 53.80 --- --- -15.56
2 24900.80 21.99 -11.94 33.93 45.17 39.28 6.68 53.5@ --- --- -15.56
3 28000.80 24.97 -9.86 33.93 47.92 39.48 7.81 53.88 --- --- -15.56
4 32000.98 24,88 -9.85 33.93 47.92 48.10 7.51 55.18 --- --- -15.56
5 36600.00 308.96 -3.87 233.93 48.91 44.88 8.41 56.58 --- --- -15.56
6 Jgpeeo.0@ 29.88 -4.85 33.93 47.88 43.30 8.84 54.5@ --- --- -15.56

Note 1: “>20dB” means spurious emission levels that exceed the level of 20 dB below the applicable limit.
Note 2: “N/F” means Nothing Found spurious emissions (No spurious emissions were detected.)

Note 3: Measurement receive antenna polarization: H (Horizontal), V (Vertical)

Note 4: Average emission setting: RBW=1MHz; VBW=3MHz.

Note 5:
- Distance extrapolation factor = 20 log (test distance [X m]/specific distance [3 m]) (dB)

- Corrected Reading: Antenna Factor (dB/m) + Cable Loss (dB) + Read Level (dBuV) - Preamp
Factor (dB) + Aux Factor (dB) = Level (dBuV/m)
(Note: Aux Factor = Distance extrapolation factor)
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Radiated Emissions (18GHz — 40GHz)

Test Mode Worst case mode 2 Polarization \%
Operating Function Stand-alone Mode Test Distance 0.5m
100 Level (dBuVim} Date: 2021-02-24
90
80
70
60
50
40
FCC_UWB_HAND
30 2 2
2 3
20
10
018000 21000.  23000. 25000. 27000. 29000. 31000. 33000.  35000. 37000. 40000
Frequency (MHz)
Site : 03CH1Z2-HY
Condition :FCC_UWB_HAND 1m SHF HORN BBHA9170993 VERTLCAL
: REBW:1000.000KHz VEW:3000.000KHZz SWT:11.000sec
Detector : Average
Over Limit ReadAntenna Cable Preamp A/Pos T/Pos Aux
Freq Lewel Limit Line Level Factor Loss Factor Factor
MHz dBuV/m dB dBuV/m dBuV dB/m dB dB cm deg dB
1 20000.00 20.61 -13.32 33.93 45.76 38.20 6.1 53.80 --- --- -15.56
2 24900.00 21.69 -12.24 33.93 44.87 39.20 6.68 53.50 --- --- -15.56
3 28000.080 23.64 -19.29 33.93 46.59 39.4@8 7.81 53.80 --- --- -15.56
4 32000.0880 24.69 -9.24 33.93 47.74 48.1@ 7.51 55.1@ --- --- -15.56
5 Jjopee.ge 29.99 -3.94 33.93 48.84 44.80 8.41 56.58 --- --- -15.56
3] 49000 .00 29.95 -3.98 33.93 47.87 43.38 8.84 54.58 --- --- -15.56

Note 5:

Note 1: “>20dB” means spurious emission levels that exceed the level of 20 dB below the applicable limit.
Note 2: “N/F” means Nothing Found spurious emissions (No spurious emissions were detected.)

Note 3: Measurement receive antenna polarization: H (Horizontal), V (Vertical)
Note 4: Average emission setting: RBW=1MHz; VBW=3MHz.

- Distance extrapolation factor = 20 log (test distance [X m]/specific distance [3 m]) (dB)

- Corrected Reading: Antenna Factor (dB/m) + Cable Loss (dB) + Read Level (dBuV) - Preamp
Factor (dB) + Aux Factor (dB) = Level (dBuV/m)
(Note: Aux Factor = Distance extrapolation factor)
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<Sample 2>

Radiated Emissions (18GHz — 40GHz)

Test Mode Worst case mode 4 Polarization H
Operating Function Adapter Mode Test Distance 0.5m
100 Level (dBuVim) Date: 2021-02-24
a0
80
70
60
50
40
FCC_UWB_HAND
30 . >
2 3
20
10
018000 21000, 23000, 25000, 27000. 29000, 31000, 33000. 35000. 37000, 40000
Frequency (MHz)
Site : 03CH1Z2-HY
Condition : FCC_UWB_HAND 1m SHF HORN BBHA9170993 HORIZONTAL
: RBW:1000.000KHz VBW:3000.000KHz SWT:11.000sec
Detector : Average
Over Limit ReadAntenna Cable Preamp A/Pos T/Pos Aux
Freq Lewel Limit Line Level Factor Loss Factor Factor
MHz dBuV/m dB dBuV/m dBuV dB/m dB dB cm deg dB
1 18eee.\8 22.33 -11.68 33.93 48.39 37.980 5.80 54.208 --- --- -15.56
2 22560.80 20.85 -13.88 33.93 45.24 38.50 6.27 53.68 --- --- -15.56
3 27600.80 23.16 -16.83 33.93 45.37 39.20 6.99 52.90 --- --- -15.56
4 31566.80 24.23 -9.78@ 33.93 48.12 39.8@ 7.57 55.7@ --- --- -15.56
5 36000.00 29.99 -3.94 33.93 48.84 44.80 8.41 56.58 --- --- -15.56

Note 1: “>20dB” means spurious emission levels that exceed the level of 20 dB below the applicable limit.
Note 2: “N/F” means Nothing Found spurious emissions (No spurious emissions were detected.)

Note 3: Measurement receive antenna polarization: H (Horizontal), V (Vertical)

Note 4: Average emission setting: RBW=1MHz; VBW=3MHz.

Note 5:
- Distance extrapolation factor = 20 log (test distance [X m]/specific distance [3 m]) (dB)

«  Corrected Reading: Antenna Factor (dB/m) + Cable Loss (dB) + Read Level (dBuV) - Preamp
Factor (dB) + Aux Factor (dB) = Level (dBuV/m)
(Note: Aux Factor = Distance extrapolation factor)
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Radiated Emissions (18GHz — 40GHz)

Test Mode Worst case mode 4 Polarization V
Operating Function Adapter Mode Test Distance 0.5m
100 Level (dBuVim) Date: 2021-02-24
a0
80
70
60
50
40
FCC_UWB_HAND
30 . 2
2 3
20
10
018000 21000. 23000. 25000. 27000, 29000. 31000. 33000. 35000. 3T000. 40000
Frequency (MHz)
Site :03CH1Z2-HY
Condition : FCC_UWB_HAND 1m SHF HORN BBHA9170993 VERTICAL
: RBW:1000.000KHz VBW:3000.000KHZ SWT:11.000sec
Detector : Average
Over Limit ReadAntenna Cable Preamp A/Pos T/Pos Aux
Freq Lewel Limit Line Level Factor Loss Factor Factor
MHz dBuV/m dB dBuV/m dBuv dB/m dB dB cm deg dB
1 18eee.ee 22.16 -11.77 33.93 48.22 37.98¢ 5.808 54.20 --- --- -15.56
2 225p8.80 20.78 -13.15 33.93 45.17 38.50 6.27 53.68 --- --- -15.56
3 27668.00 23.00 -16.93 33.93 45.27 39.20 6£.99 52.98 --- --- -15.56
4 31500.80 24.25 -9.68 33.93 48.14 39.88 7.57 55.78 --- --- -15.56
5 36600.00 308.86 -3.87 33.93 48.91 44.89 8.41 56.58 --- --- -15.56

Note 5:

Note 1: “>20dB” means spurious emission levels that exceed the level of 20 dB below the applicable limit.
Note 2: “N/F” means Nothing Found spurious emissions (No spurious emissions were detected.)

Note 3: Measurement receive antenna polarization: H (Horizontal), V (Vertical)
Note 4: Average emission setting: RBW=1MHz; VBW=3MHz.

- Distance extrapolation factor = 20 log (test distance [X m]/specific distance [3 m]) (dB)

- Corrected Reading: Antenna Factor (dB/m) + Cable Loss (dB) + Read Level (dBuV) - Preamp
Factor (dB) + Aux Factor (dB) = Level (dBuV/m)
(Note: Aux Factor = Distance extrapolation factor)
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SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FRON2314

4. Test Equipment and Calibration Data

Instrument [ Brand Name | Model No. Serial No. |Characteristics Cal:)b;fletion Test Date Due Date Remark
Loop Antenna | aorae & HFH2-22 100488 | 9 kHz~30 MHz | Jul. 14, 2020 D;gélzzzéizzogzog Jul. 13, 2021 (OggdHiiff’Sy)
BiogAntenna | TEsEQ | P S | S | 30MHz-1GHz | Oct. 11, 2020 %?6.057’122052(){ Oct. 10, 2021 (OES‘.iiffir.‘y)
Amplifier | SONOMA 310N 187312 | 9kHz~1GHz |Dec. 02, 2020 %?5.037"22002205 Dec. 01, 2021 (OggdHiiff’Sy)
i‘ﬁy:er? Keysight NOO10A  |MY54200486 | 10Hz-44GHz | Oct. 23, 2020 %?6.037’1220520{ Oct. 22, 2021 (OES‘.iiffir.‘y)
E(';/'C'eTIS: Keysight | N9O3BA(MXE) | MY55420170 | 20MHz~8.4GHz| May. 21, 2020 DJG;C&O(%'ZS()ZZO{ May. 20, 2021 (oggaiifﬂv)
Filter wainwright | WHEZHEI00CH SNz | 20m High Pass | sep. 14, 2020 (2% O 20207 sep. 13, 2021 (o?gaiifﬂv)
RF Cable ZBE‘E‘E; SUCl%zLEX MY2859/2 | 30MHz~40GHz | Mar. 12, 2020 '3\16:6_0(?7’122002201” Mar. 11, 2021 (Osgaifff’H”Y)
RF Cable gﬂﬁiig Sucl%ZLEX MY9837/4PE | 30MHz~18GHz | Mar. 12, 2020 ID‘]?H.O(?%’ZZOOZZO{ Mar. 11, 2021 (OggdHii]t.i-ol—TY)
RF Cable EBE‘E‘E; Sucl%zLEX MYHESMP 30MHz~18GHz | Mar. 12, 2020 %?6.037,12200220{ Mar. 11, 2021 (osgaiifﬁv)
oo | _ewee | ewiom | wa S| g [pmomamd | e
AntennaMast | EMEC  |AM-BS-4500-B|  N/A 1~4m N/A |3Jeacr.].0(§)7,122002201~ N/A (Osgaiffﬂ()
TumTable | EMEC TT 2000 NA | 0-3c0Degree | na  (CPECHE0T A (o?gaiifﬂv)
Hygrometer | TECPEL | DTN-303B | TP140325 N/A Nov. 18, 2020 DJ?H.O(??”ZZOOZZT Nov. 17, 2021 (o?gaiifi?v)
Software Audix | (oo | RK-001053 N/A va e e | NA | oseriata
Horn Antenna SCHV&RZBE BBHA 9120 D | 9120D-1328 | 1GHz~18GHz | Nov. 23, 2020 Jsgl').sz’zgg;{ Nov. 22, 2021 (o?gaifgj—?v)
SH'ZESEH';”” SCHV(V:QRZBE BBHAO170 | 00993 |18GHz~40GHz | Dec. 19, 2020 Jﬁgf&?gg;; Dec. 18, 2021 (o:-?é‘ﬂifg?ﬁv)
Preamplifier |  Keysight 83017A | MY57280120 | 1GHZz~26.5GHz| Jul. 20, 2020 Jﬁgﬁfgﬁf Jul. 19, 2021 (oiéﬂifg?ﬁn
preamplifier | e o | e o A0 | EC1900249 | 1GHz-18GHz | Dec. 05,2020 | o0y “00 220 | Dec. 04, 2021 (osggifg?:\()
Preamplifier | EMEC | EM18G40G | 060715 |18GHz~40GHz | Dec. 11, 2020 Jﬁgﬁfgﬁf Dec. 10, 2021 (oiéﬁifg?ﬁn
i‘;lzcl;;”;‘ Agilent N9010A  |MY53470118 | 10Hz~44GHz | Jan. 15, 2021 Jlfgb_zf(’),zggzlJ Jan. 14, 2022 (osggifg?gv)
RF Cable gﬁﬁiig SU§S6FE"EX 0058/126E | 30MHz~18GHz | Dec. 11, 2020 JE‘Qb?fb,ZSSQ{ Dec. 10, 2021 (Osgﬂii‘gf’:\o
RF Cable :Bﬁiig SUCSJZLEX 505134/2 | 30MHz~40GHz | Feb. 25, 2020 Jlfgb_zf(’),zggzl{ Feb. 24, 2021 (oﬁé‘ﬁ.ifgf’ﬁv)
RF Cable gﬂﬁiig SUCI%';LEX 800740/2 | 30MHz~40GHz | Feb. 25, 2020 3225.256’2%21[ Feb. 24, 2021 (Oiggifg_o:w
AntennaMast | EMEC  |AM-BS-4500-B|  N/A 1m~4m N/A Jﬁgb_sz,zggzl{ N/A (Ogggifg_o:w
Turn Table EMEC TT2000 N/A | 0~360 Degree N/A 3225_256,2%215 N/A (Osé‘gifgf’:w
Software Audix 62000504 | RK-000989 N/A N/A J'fgb.sz’zggzl{ N/A (oiéﬂifgf’ﬁv)
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SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FRON2314

Instrument | Brand Name Model No. Serial No. |Characteristics Cal:)b;fletion Test Date Due Date Remark
Power Divider | Woken MVES546 | A702518 | 0.5~6GHz frii'bsr?;'t‘;’;] O fii:'tgjé't‘;% (CTol_’i‘ggcl_tii‘;
Aiifl;;'er ggmzé‘ FSV40 101564 | 10Hz ~ 40GHz | Aug. 30, 2021 E’De(fc',o(fé_zf(lel" Aug. 29, 2022 E:T(’;ggcéi‘;
AgoF;‘:(‘:’fr ACPOWER | AFC-11003G | F317040033 N/A N/A Aug. 20, 2021 N/A ?ggggcg%‘
Software Zg:ﬁv‘;‘i‘ EMC32V10.30|  N/A N/A N/A Aug. 20, 2021 N/A ?ggg‘;cg%‘
Pulse Limiter SCHV(V:’?(RZBE VTSD,\?E’M'F 332;’7':3 9kHz-200MHz | Nov. 02, 2020 | Aug. 20, 2021 | Nov. 01, 2021 fggg‘;‘:::’(’;
RF Cable gﬂaiig RG 214/U 1358175 | 9kHz~30MHz N/A Aug. 20, 2021 N/A ?Coggt;cﬂ%‘
VT_ V,;";\';Jgfk TESEQ NNB 51 45051 N/A Feb. 01, 2021 | Aug. 20, 2021 | Jan. 31, 2022 %’gg‘f:%‘
EZ!;\?; ggm‘;é‘ ESR3 102317 | 9kHz~3.6GHz | Sep. 11, 2020 | Aug. 20, 2021 | Sep. 10, 2021 (ngg‘;‘_:ﬂ?(';
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Appendix A. AC Conducted Emission Test Results
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EUT Infor
Report NO :
Test Mode :
Test Voltage :
Phase :

100 1

Level in dBuV
ul
o

mation
ON2314
Mode 1
120Vac/60Hz
Line

Full Spectrum

\ CISPR22-OP Limit at Main Ports
I

150k 300 400500 800 1M 2M 3M 4M 5M 6 8 10M 20M  30M

Frequency in Hz

Final Result

Frequency QuasiPeak | CAverage Limit Margin | Line Filter | Corr.

(MHz) (dBuV) (dBuv) (dBuVv) (dB) (dB)
0.152250 35.28 - 65.88 30.60 | L1 OFF 20.0
0.152250 - 26.26 55.88 29.62 | L1 OFF 20.0
0.408750 26.59 - 57.67 31.09 | L1 OFF 20.0
0.408750 - 22.63 47.67 25.04 | L1 OFF 20.0
2.780250 29.43 - 56.00 26.57 | L1 OFF 20.1
2.780250 - 24.10 46.00 2190 | L1 OFF 20.1
3.777000 21.41 - 56.00 3459 | L1 OFF 20.1
3.777000 - 18.43 46.00 2757 | L1 OFF 20.1
8.875500 28.63 - 60.00 31.37 | L1 OFF 20.1
8.875500 - 22.06 50.00 2794 | L1 OFF 20.1

12.761250 34.35 - 60.00 25.65 | L1 OFF 20.2

12.761250 - 26.86 50.00 2314 | L1 OFF 20.2




EUT Information

Report NO :
Test Mode :
Test Voltage :
Phase :
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Full Spectrum
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Frequency in Hz

Final Result

Frequency QuasiPeak | CAverage Limit Margin | Line Filter | Corr.
(MHz) (dBuV) (dBuv) (dBuVv) (dB) (dB)
0.152250 31.23 - 65.88 34.65| N OFF 20.0
0.152250 - 25.97 55.88 29.90 | N OFF 20.0
0.411000 25.80 - 57.63 31.83|N OFF 20.0
0.411000 - 22.43 47.63 25.20 | N OFF 20.0
2.733000 29.53 - 56.00 26.47 | N OFF 20.1
2.733000 - 23.91 46.00 22.09 | N OFF 20.1
3.732000 24.04 - 56.00 31.96 | N OFF 20.1
3.732000 - 18.45 46.00 2755 | N OFF 20.1
8.945250 28.11 - 60.00 31.89 | N OFF 20.1
8.945250 - 21.92 50.00 28.08 | N OFF 20.1
12.655500 33.28 - 60.00 26.72 | N OFF 20.2
12.655500 - 28.16 50.00 21.84 | N OFF 20.2




EUT Information

Report NO :
Test Mode :
Test Voltage :
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Final Result

Frequency QuasiPeak | CAverage Limit Margin | Line Filter | Corr.
(MHz) (dBuV) (dBuv) (dBuVv) (dB) (dB)
0.492000 41.43 - 56.13 14.70 | L1 OFF 20.0
0.492000 - 23.83 46.13 2231 L1 OFF 20.0
0.514500 46.53 - 56.00 9.47 | L1 OFF 20.0
0.514500 - 30.45 46.00 1555 | L1 OFF 20.0
0.543750 41.57 - 56.00 1443 | L1 OFF 20.0
0.543750 - 24.74 46.00 21.26 | L1 OFF 20.0
0.694500 39.29 - 56.00 16.71 | L1 OFF 20.0
0.694500 - 24.43 46.00 2157 | L1 OFF 20.0
1.131000 37.66 - 56.00 18.34 | L1 OFF 20.0
1.131000 - 23.64 46.00 22.36 | L1 OFF 20.0
2.778000 35.96 - 56.00 20.04 | L1 OFF 20.1
2.778000 - 26.40 46.00 19.60 | L1 OFF 20.1
12.754500 34.69 - 60.00 2531 L1 OFF 20.2
12.754500 - 27.79 50.00 2221 | L1 OFF 20.2
18.836250 30.81 60.00 29.19 | L1 OFF 20.2
18.836250 - 25.15 50.00 2485 | L1 OFF 20.2
28.286250 37.87 - 60.00 2213 L1 OFF 20.3
28.286250 - 22.79 50.00 27.21 | L1 OFF 20.3




EUT Information

Report NO :
Test Mode :
Test Voltage :
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Final Result

Frequency QuasiPeak | CAverage Limit Margin | Line Filter | Corr.
(MHz) (dBuV) (dBuv) (dBuVv) (dB) (dB)
0.489750 - 24.59 46.17 2158 | N OFF 20.0
0.489750 41.98 - 56.17 1419 | N OFF 20.0
0.514500 - 30.32 46.00 15.68 | N OFF 20.0
0.514500 46.07 56.00 9.93| N OFF 20.0
0.543750 - 24.57 46.00 2143 | N OFF 20.0
0.543750 41.63 - 56.00 14.37 | N OFF 20.0
0.701250 - 23.54 46.00 22.46 | N OFF 20.0
0.701250 39.36 - 56.00 16.64 | N OFF 20.0
1.135500 - 23.20 46.00 22.80 | N OFF 20.0
1.135500 36.58 - 56.00 19.42 | N OFF 20.0
2.809500 - 26.07 46.00 19.93 | N OFF 20.1
2.809500 36.06 - 56.00 19.94 | N OFF 20.1
12.761250 - 33.03 50.00 16.97 | N OFF 20.2
12.761250 38.50 - 60.00 2150 | N OFF 20.2
18.726000 - 26.79 50.00 2321 | N OFF 20.3
18.726000 33.74 - 60.00 26.26 | N OFF 20.3
28.286250 - 22.57 50.00 2743 | N OFF 20.2
28.286250 37.28 - 60.00 22.72 | N OFF 20.2
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