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SPORTON LAB.

e% FCC RADIO TEST REPORT

Report No. : FR101258B

History of this test report

Report No. Version Description Issued Date
FR101258B 01 Initial issue of report Jan. 21, 2022
1. Revise frequency range in section 1.2
FR101258B 02 2. Add frequency information in section 2.1 Feb. 09, 2022
3. Revise report title in section 3.4.6
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Summary of Test Result

Report Ref Std. Test Items Result Remark
Clause Clause (PASS/FAIL)
1.2 15.203 Antenna Requirement PASS 15.203
- 15.207 AC Power-line Conducted Emissions Not Required 15.207
3.1 15.503 UWB Bandwidth PASS = 500MHz

Technical requirements for
3.2 15.519(a)(1) PASS 15.519(a)(1)
Hand Held UWB systems

3.3 15.519(e) Peak Power Measurement PASS < 0 dBm/50MHz

UWB Emissions:

15.519(c)
3.4 15.519(c) Radiated Emissions PASS GPS Emissions:
/15.519(d) 15.519(d)
Digital Emissions:
15.209

Note: Not required means after assessing, test items are not necessary to carry out.

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: Yun Huang
Report Producer: Dara Chiu
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SPORTON LAB.

FCC RADIO TEST REPORT Report No

.. FR101258B

1. General Description
1.1. Product Feature of Equipment Under Test
Product Feature
Equipment Radio Frequency Bidirectional Key
Brand Name Continental
Model Name PPE1C
FCC ID KR5PPE1C
Sample 1 EUT with PANIC Button
Sample 2 EUT without PANIC Button
EUT supports Radios application RFID/SRD/UWB
EUT Stage Production Unit
Remark:
1. The above EUT's information was declared by manufacturer.
2. All the tests were performed with sample 2
1.2. Product Specification of Equipment Under Test
Product Specification subjective to this standard
Tx/Rx Frequency Range 6000MHz ~ 8500 MHz
Antenna Type printed antenna (pcb)
Antenna Gain -2 dBi
Type of Modulation BPM-BPSK
Remark: 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 are made to the EUT during all test items.
1.4. Type of EUT

Operational Condition

EUT Power Type ‘ Battery

Type of EUT
Bl | Stand-alone
[0 |Combined (EUT where the radio part is fully integrated within another device)
Combined Equipment - Brand Name / Model No.:
0 |Plug-in radio (EUT intended for a variety of host systems)
Host System - Brand Name / Model No.:
] | Other:

TEL : 886-3-327-0868
FAX : 886-3-327-0855
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1.5. 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.

1.6. Testing Location Information

Test Site Sporton International Inc. Wensan Laboratory

No0.58, 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 Location

Sporton Site No.

03CH20-HY

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

Test Site No.

Test Condition | Test Site No. Test Engineer Test Environment Test Date
. . . 19~21°C Nov. 03, 2021 ~
Radiated 03CH20-HY Bill Chang and JC Liang 65 ~ 68 % Dec. 15, 2021

1.7. 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
Radiated Emission (30MHz ~ 1000MHZz) 5.90 dB Confidence levels of 95%
Radiated Emission (1GHz ~ 18GHz) 5.20 dB Confidence levels of 95%
Radiated Emission (18GHz ~ 40GHz) 5.70 dB Confidence levels of 95%
TEL : 886-3-327-0868 Page Number : 60f 44
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SPORTON LAB.

2. Test Configuration of EUT
2.1. Test Mode

Test Configuration

Mode UWB Channel

1 5 (6489.6 MHz)
6 (6988.8 MHz)
8 (7488.8 MHz)
9 (7987.2 MHz)

AW (N

2.2. The Worst Case Measurement Configuration

The Worst Case Mode for Following Conformance Tests

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

Mode 1 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

Worst Plane of all Test Modes \/

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 Z plane as worst plane, and recorded in this report.

TEL : 886-3-327-0868 Page Number : 70f44
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2.3. Test Setup Diagram

Test Setup Diagram - Radiated Test

EUT

2.4. Support Unit used in test configuration and system

Iltem|Equipment Brand Name [Model Name FCC ID Data Cable Power Cord
1. |Battery Panasonic CR2032 N/A N/A N/A
TEL : 886-3-327-0868 Page Number : 8of44
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3. Transmitter Test Result
3.1. UWB bandwidth
3.1.1. UWB bandwidth Limit

UWB bandwidth Limit

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

3.1.2. Measuring Instruments

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

3.1.3. Test Procedures

Test Method

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

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

3.1.4. Test Setup

o+ OO0 Y

Spectrum Analyzer

EUT

TEL : 886-3-327-0868 Page Number 1 9of 44
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SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR101258B

3.1.5. Test Result of UWB Bandwidth

Test Fo Fu UWB Bandwidth Bandwidth limit Pol
Result H
mode (MHz) (MH2) (MHz2) (MHz2) [HV]
1 6195.00 6792.00 597 =500 Pass \Y
2 6696.00 7276.00 580 =500 Pass \%
3 7182.00 7799.00 617 =500 Pass \%
4 7687.00 8268.00 581 =500 Pass \%

UWB Bandwidth

100'—9‘4@‘(“5"\”’“) Date: 2021-12-09 qoqLevel (dBuVim) Date: 2021-12-09
87.5| 87.5/
75.0 75.0
62.5) 525MMWI\MWW
50.0 50.0
37.5( 37.5|
25.0 25.0]
12.5 12.5
6000 6100. 6200. 6300. 6400. 6500. 6600. 6700. 6800. 6900. 7000 0 500 6600, 6700. 6800. 6900. 7000. 7100. 7200. 7300. 7400. 7500
Frequency (MHz) Frequency (MHz)
Site : 03CH20-HY Site 1 03€H20-HY
Condition : 3m 91200_02294_1110622 VERTICAL Condition : 3m 9120D_02294_1110622 VERTICAL
: RBW:1000.000KHZ VBW:3000.000KHz SWT:3.000sec : RBW:1000.000KHz VBW:3000.000KHz SWT:3.000sec
Projaect :102508 Projaect 1102508
EUT 1#3 EUT 1 H#3
Channel 1 €H5 Channel i CH6
Over Limit ReadAntenna Cable Preamp Aux Over Limit ReadAntenna Cable Preamp Aux
Freq Llevel Limit Line Level Factor Loss Factor Remark Factor Freq Llevel Limit Line Level Factor Loss Factor Remark Factor
MHz dBuV/m dBuV  dB/m a8 B a8 MHz dBuV/m dB dBUV/m  dBWV  dB/m B 8 B
1 6195.80 62.61 - 52.76 34.81 13.73 37.89 Peak 0.00 1 6696.00 64.36 -- 52.11 35.88 14.32 37.95 Peak 0.00
2 6396.00 72.44 - 61.69 34.59 13.96 37.80 Peak 0.00 2 6957.60 73.75 61.62 35.88 14.56 38.23 Peak 0.00
3 6792.00 62.69 - 50.45 35.88 14.41 38.05 Peak 0.00 3 7276.00 64.06 -- 50.78 36.99 14.88 38.50 Peak 0.00
oo Level (dBuv/m) Date: 2021-12-09 100 eve! (dBuvim) Date: 2021-12.09
87.5| 87.5|
75.0) 750
1 3
50.0| 50.0
37.5| 37.5|
250 259
12.5| 125
7000 7100. 7200 7300 7400 7500, 7600. 7700 7800.  7900. 8000 7500 7600 700 7800 7900 8000 8100 8200. 8300 8400. 8500
Frequency (MHz) Frequency (MHz)
Site : 03CH20-HY Site : 03CH20-HY
Condition : 3m 9120D_02294_1110622 VERTICAL Condition :3m 9120D_02294_1110622 VERTICAL
: RBW:1000.000KHz VBW:3000.000KHz SWT:3.000sec + RBW:1000.000KHz VBW:3000.000KHz SWT:3.000sec
Projaect 102508 Projaect :102508
EUT 143 EUT 1 H3
Channel :CH8 Channel 1 CH9
Over Limit ReadAntenna Cable Preamp Aux Over Limit ReadAntenna Cable Preamp Aux
Freq Level Limit Line Level Factor Loss Factor Remark Factor Freq Level Limit Line Level Factor Loss Factor Remark Factor
MHz dBuv/m BV aB/m T T} a8 MHz dBuV/m dB dBUV/m  dBWV  dB/m B 8 B
1 7182.00 63.38 -- 50.27 36.73 14.80 38.42 Peak 0.00 1 7687.00 36.42 14.81 38.86 Peak .00
2 733288 72.94 - 59.81 36.74 14.93 38.54 Peak 0.00 2 78%4.00 36.99 15.40 39.86 Peak 0.80
3 7799.08 63.22 - 56.12 36.79 15.28 38.97 Peak 0.00 3 8268.09 37.00 15.34 39.48 Peak 0.00
TEL : 886-3-327-0868 Page Number : 10 of 44
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3.2. Technical requirements for hand held UWB systems

3.2.1. Technical Requirements for transmission Limit

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.

3.2.2. Measuring Instruments

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

3.2.3. Test Procedure

Follow the test step as below:
1. Turn on both EUT and companion receiver.
2 Set the EUT to TX mode, and EUT starts polling.
3.  Setthe companion receiver to associate EUT and EUT starts to transmit.
4. Disable the RX function of the companion receiver to disassociate the EUT.
5 Check if EUT stop transmitting once step 4 is made.

3.2.4. Test Setup

— Y

Spectrum Analyzer

EUT

TEL : 886-3-327-0868 Page Number 1 11 of 44
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3.2.5. Test Result

Plot

Spectrum | ln%: I

Ref Level -10.00 dEm @ RBW 1 MHz
j& Att O0dE & SWT 10 s & YBW 3 MHz
SGL

@ LRm Clrw

M2[1] ~77.16 dBm

4.78500 s
-20 dBm M1[1] -77.58 dBm
1.25500 s

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

-90 dBm

-100 dBm

CF 6.5 GHz 4001 pts 1.0s/

rarker
Type | Ref | Trc | X-value | ¥-value | Function | Function Result |
M1 1 1.255 5 -77.58 dBm
M2 1 4,785 = -77.16 dBm

| i ] Ready EEEREEY Y.

Date: 15.DEC.2021 16:55:03

M1 to M2: Set the companion receiver to associate EUT and EUT starts to transmit.
M2: RX function of the companion receiver is disabled. EUT disassociates the companion receiver
and stops transmitting, but continues polling.

TEL : 886-3-327-0868 Page Number 112 of 44
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SPORTON LAB.

3.3. Peak Power Measurement

3.3.1. Peak Power Measurement Limit

Peak Power Measurement Limit

Peirp = 0 dBm/50MHz

3.3.2. Measuring Instruments

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

3.3.3. Test Procedures

Test Method

m Peak Power Measurement
m  Refer as ANSI C63.10, clause 10.3.1 for radiated measurement procedure testing.

m  Refer as ANSI C63.10, clause 10.3.2 for measurement distance is 3m.
m  Refer as ANSI C63.10, clause 10.3.5 for peak detector procedure testing.
m  Refer as ANSI C63.10, clause 10.3.6 for bandwidth conversion of peak power.

m  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

3.3.4. Test Setup

Peak Power Measurement

RX Antenna

Metal Full Soldered Ground Plane

o0
Spectrum Analyzer / Receiver
TEL : 886-3-327-0868 Page Number : 13 of 44
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3.3.5. Test Result of Peak Power Measurement

Peak Measurement Result
Freq. E-Field ERIP 40mH2 ERIPsomH; EIRP4wH: | Margin Pol
TestMode | 117y | @Buv/m) | (dBm) | Limit (Bm) | Limit @Bm)| @B) | REY| [Hv)
1 6396.10 85.32 -9.91 0 -1.94 -7.97 Pass \Y,
2 6957.30 85.77 -9.46 0 -1.94 -7.52 Pass \Y,
3 7331.85 83.94 -11.29 0 -1.94 -9.35 Pass \Y,
4 7893.70 84.32 -10.91 0 -1.94 -8.97 Pass \Y,
Note 1: EIRP [dBm] = E-Field [dBuV/m] - 95.23;
Note 2: Bandwidth Correction Factor (BWCF) = 20 log (40MHz/50MHz).
Note 3: EIRP4oun, Limit = EIRPsoyn, Limit + BWCF, FCC Part 15.521(qg).
Note 4: Measurement worst emissions of receive antenna polarization.
TEL : 886-3-327-0868 Page Number 1 14 of 44
FAX : 886-3-327-0855 Issued Date : Feb. 09, 2022

Report Template No.: BU5-FR15F Version 2.1 Report Version 1 02



FCC RADIO TEST REPORT

SPORTON LAB.

Report No. : FR101258B

Mode 1: CH 05

oolevel (dBuVim) Date: 2021-12-09
Spectrum
Ref Level 107.75 dBuv  Offset 10.75 db & RBW 40 MHz
87.5 Art 10 dB & SWT 10 ms VBW 40 MHz
@ 1Pk Max
75.0| mM1[1] 85.32 dBpV
UWWWWWWWMMMAWJ 100 de 5.7391 ms|
62.5|
90 dBpv
500 I — B ISR R SRR R
80 dBLv:
37.5
70 dey
25.0
80 depv-
12.5
50 dey
6346 6360. 8370. 6380. 6390. 6400. 6410. 6420. 6430. 6440. 6446
Frequency (MHz)
40 dBpv
Site : 03CH20-HY
Condition +3m 9120D_02294_1110622 VERTICAL
: RBW:1000.000KHz VBW:3000.000KHz SWT:3.000sec 30 dByf
Projaect 1102508
EUT 1#3 20 deys
Channel 1CHB
span : 100MHz 10 dByv
Over Limit ReadAntenna Cable Preamp Aux CF 6 a961.0ns 591 pis Lo
Freq Level Limit Line Level Factor Loss Factor Remark  Factor - —
- L J1 Measuring...  JUEREEEND 4
MHz dBuV/m dB dBuV/m dBuV dB/m dB dB dB
Date: 8 DEC 2021 205133
1 639.10 71.96 —----- ----—- 61.21 34.59 13.96 37.80 Peak 0.00

: CH 06

Pre-located worst frequency Plots

Peak Power Measurement Plots

Date: 2021-12-09

Level (dBuV/m) Spectrum [@
Ref Level 109.13 dbpv _ Offset 12.13 0B & RBW 40 MHz
1.5 Att 10 d8 & SWT 10ms  VBW 40 MHz
@ 1Pk Max
75.0 M1[1] B85.77 dBpv
N A AT A AR it T e et RN BV aVY PN 2 0290 ml
100 depy
62.5|
500 90 days &
N UV VU RTUIOUH WU T
37.5|
25,0 70 dBy
125 60 dBj
50 dByv
907.5 6920. 6930. 6940. 6950. 6960. 6970. 6980. 6990. 7000. 7007.5
Frequency (MHz)
Site : 03CH20-HY 40 dev
Condition :3m 91200_02294_1110622 VERTICAL
: RBW:1000.000KHz VBW:3000.000KHZ SWT:3.000sec 30 dBu
Projaect 102508
EUT :#3 20 dBy
Channel 1 CHS
span = 100MHz
Over Limit ReadAntenna Cable Preamp Bux
Freq Llevel Limit Line Level Factor Loss Factor Remark Factor CLeasay S31nts — 10ms/
L JL Measuring...  EECRRNENN i 4
MHz dBuV/m  dB dBuV/m dBuV dB/m  dB  dB aB ‘
Date: 8.0EC.2021 21:2617
1 6957.30 73.83 —---o- ----eo 61.70 35.82 14.56 38.23 Peak 0.00
TEL : 886-3-327-0868 Page Number 115 0f 44
FAX : 886-3-327-0855 Issued Date : Feb. 09, 2022
Report Template No.: BU5-FR15F Version 2.1 Report Version 1 02



FCC RADIO TEST REPORT

SPORTON LAB.

Report No. : FR101258B

Mode 3: CH 08

Level (dBuV/m) Date: 2021-12.09
Spectrum
Ref Level 110,13 dBpy  Offset 13.13 b & RBW 40 MHz
&1 Att 10 d8 @ SWT 10ms  VBW 40 MHz
[@1Pk Max
750 M1[1] 83.04 dBpV]
»WMWWWWW\WWW +.1449 ms
625 100 dBy
50.0 a0 deys
1
WA | AR A AL i | PR STV
37.5) 80 dBv
250 70 dBu
125 60 day
728175 7300 7310. 7320. 7330 7340, 7350 7360, 7370. 738175 50 dBj
Frequency (MHz)
Site 2 03CH20-HY 40 dapv
Condition = 3m 91200_02294_1110622 VERTICAL
- RBW:1000.000KHz VBW:3000.000KHz SWT:3 000sec 30 o
Projaect 1102508
EUT 1 #3
Channel 1 CH8 20 dey
span - 100MHz
Over Limit ReadAntenna Cable Preamp Aux
Freq Level Limit Line Level Factor Loss Factor Remark Factor CF 7.33185 GHz 691 pts 1.0ms/
- il Measuring...  WUMMAN 4
MHz dBuV/m dB dBuV/m dBuV  dB/m dB dB dB b o .
Date: 6 DEC 2021 21:38:08
1 7331.85 73.29 -- -- 60.16 36.74 14.93 38.54 Peak 0.00

CHO09

Pre-located worst frequency Plots

Peak Power Measurement Plots

Level (dBuV/m)

Date: 2021-12-09

Spectrum [“%’
Ref Level 110,33 dbpv  Offset 13.33 0B @ RBW 40 MHz
875 Att 10 dB & SWT 10ms  VBW 40 MHz
1 @ 1Pk Max
B PR PN v e rY M1[1] 84.32 dBpY
[N o iy i o 1.5797 ms
625 100 dBpv
50 90 day m
X
37.5| 20 dByh
25.0) 70 dey
125 50 dey
O73az 7es0.  7e60. 7870, 7880 78%0. 7900  7910.  7020.  7930. 7822 S0 dBuv
Frequency (MHz)
Site : 03CH20-HY 40 dev
Condition : 3m 91200_02294_1110622 VERTICAL
: RBW:1000.000KHz VBW:3000.000KHZ SWT:3.000sec 30 B
Projaect 1102508
EUT S #3
Channel 1 CHY 20 deyf
span : 100MHz
Over Limit ReadAntenna Cable Preamp Aux
Freq Llevel Limit Line Level Factor Loss Factor Remark Factor (A2 S31nts — 10ms/
L JL Measuring...  GRORRCCHD S 4
MHz dBuV/m  dB dBuV/m dBuV dB/m  dB B aB ‘
Date: 9.DEC.2021 21:40:38
1 7893.78 74.62 —----- ------ 61.29 36.99 15.48 39.06 Peak 0.00
TEL : 886-3-327-0868 Page Number 1 16 of 44
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3.4. Radiated Emissions

3.4.1. Radiated Emissions Limit

Radiated Emissions below 960MHz and Emissions from Digital Circuitry Limit

Frequency Range (MHz)| Field Strength (uV/m) |Field Strength (dBuV/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

Note:
- 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)
«  Corrected Reading: Antenna Factor (dB/m) + Cable Loss (dB) + Read Level (dBuV) - Preamp
Factor (dB) + Aux (dB) + Aux 2 (dB) = Level (dBuV/m)
(Note: Aux = Distance extrapolation factor; Aux 2 = Filter loss)
Example:
Corrected Reading: 23.90 (dB/m) + 0.96 (dB) + 34.26 (dBuV) — 35.72 (dB) + 0.00 (dB) + 0.01 (dB) =
23.41 (dBuV/m)
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Radiated Emissions in GPS Bands Limit

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

Note E (dBuv/m) = EIRP (dBm) + 95.23, example, E(dBuV/m) = -85.3 + 95.23 = 9.93dBuV/m
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3.4.2. Measuring Instruments

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

3.4.3. Test Procedures

Test Method for Radiated Emissions above 960MHz

Il Radiated Emissions above 960MHz

I 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=1MH2z).

I Refer as ANSI C63.10, clause 10.3.10 for evaluating AVG-PSD in GPS Band (RBW=2=1kHz).

Il For radiated measurement.

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

I Refer as ANSI C63.10, clause 10.3.9 following eirp can be directly determined using the field
strength.

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.

B 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 Forradiated measurement.

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

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

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

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

B Anyunwanted emissions level shall not exceed the fundamental emission level.
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3.4.4. Test Setup

Radiated Emissions below 30MHz

l | R Antenna

- 3m |

Metal Full Soldered Ground Plane

.

Spectrum Analyzer ! Receiver

Radiated Emissions from 30MHz to 1GHz and Emissions from Digital Circuitry

RX Antenna

Metal Full Soldered Ground Plane

[

Spectrum Analyzer | Receiver

Radiated Emissions from 1GHz to 1.61 GHz

X Antenna

Metal Full Soldered Ground Plane

e+«

Spectrum Analyzer | Receiver
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Radiated Emissions from 1.61 GHz to 10.60 GHz

RX Antenna

Metal Full Soldered Ground Plane

==

Spectrum Analyzer / Receiver

Radiated Emissions from 10.60 GHz to 18GHz

X Antenna

Metal Full Soldered Ground Plane

==

Spectrum Anabyzer | Receiver
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Radiated Emissions above 18GHz

RX Antenna

Metal Full Soldered Ground Plane

[~

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.

3.4.5. Radiated 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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3.4.6. 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 6396.00 53.24 -41.3 53.93 -0.69 Pass \%

2 7060.00 53.92 -41.3 53.93 -0.01 Pass \%

3 7326.00 53.92 -41.3 53.93 -0.01 Pass \%
4 7894.00 53.25 -41.3 53.93 -0.68 Pass \%
Radiated Emissions (Fundamental)

Polarization \Y
Operating Function Stand-alone Mode -
Test Distance 3m
Mode 1: CH 05 Mode 2: CH 06
40 LEvel {dBuv/m) Date: 2021-11-17 1 ogLevel (dBuVim) Date: 2021-12-09
87! 87!
T T
62. 62.
FCC_UWB_HAND 1 FCC_UWB_HAND
et N A N e T 50. T
_/ ‘\‘\M
37T 37,
254 25.
12 12.
6000  6100. 6200. 6300. 6400. 6500. 6700. 6800 6900. T000 6500  6600. 6700. 6800. 6900. . 7100. 7200. 7300. 7400. 7500
Frequency (MHz) Frequency (MHz)
Site : 03CH20-HY Site :03CH20-HY
Condition : FCC_UWB_HAND 3m 9120D_02294_1110622 VERTICAL Condition : FCC_UWB_HAND 3m 9120D_02294_1110622 VERTICAL
: RBW:1000.000KHz VBW:3000.000KHZz SWT:1.000sec : RBW:1000.000KHZz VBW:3000.000KHZ SWT:1000sec
Projaect :101258 Projaect 1101258
EUT (3 EUT 3
Channel :CHS Channel :CHo
Over Limit ReadAntenna Cable Preamp Aux  Aux2 Over Limit ReadAntenna Cable Preamp Aux  Aux2
Freq level Limit Line Level Factor Loss Factor Factor Factor Remark Freq Llevel Limit Line Level Factor Loss Factor Factor Factor Remark
MHz dBuV/m dB dBuV/m dBuV  dB/m dB dB dB dB MHz dBuV/m dB dBuV/m dBuV  dB/m dB dB dB dB
1 6396.80 53.24 -0.69 53.93 42.57 34.59 13.96 37.88 ©.80 0.8 Average 1 7060.80 53.92 -8.81 53.93 41.27 36.14 14.67 38.16 ©0.00 ©.08 Average
Mode 3: CH 08 Mode 4: CH 09
Level {dBuV/m) Date: 2021-12-09 4 apLevel (@Buvim) Date: 2021-12-03
87! 122!
754
62. 87!
FCC_UWB_HAND
S —— o
w/ [y FCC_UWB_HAND
37. 52. e ——
25. 35.
12 17.
7000 7100. T200. 7300. T400. 7500. e 7700. T800. 7900. 8000 7500 7600, 7700. 7800. 7900. . 8100. 8200. 8300. 8400. 8500
Frequency (MHz) Frequency (MHz)
Site : 03CH20-HY Site :03CH20-HY
Condition : FCC_UWB_HAND 3m 91200_02294_1110622 VERTICAL Condition :FCC_UWB_HAND 3m 9120D_02294_1110622 VERTICAL
+ RBW:1000.000KHz VBW:3000.000KHz SWT:1.000sec : RBW:1000.000KHz VBW:10.000KHz SWT:Auto
Projaect 1101258 Projaect 1102508
EUT TH#3 EUT H3
Channel :CHB Channel :CH9
Over Limit ReadAntenna Cable Preamp Aux  Aux2 Over Limit ReadAntenna Cable Preamp Aux  Aux2
Freq Llevel Limit Line Level Factor Loss Factor Factor Factor Remark Freq Level Limit Line Level Factor Loss Factor Factor Factor Remark
MHz dBuV/m dB dBuV/m  dBuV  dB/m dB dB dB dB MHz dBuV/m dB dBuV/m  dBuV  dB/m dB dB dB dB
1 7326.00 53.92 -@.01 53.93 40.6@ 36.75 14.93 38.36 0.00 ©.0@ Average 1 7894.0@ 53.25 -©.68 53.93 39.92 36.99 15.40 39.86 0.00 0.00 Average
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3.4.7. Radiated Emissions (30MHz — 1GHz)

Radiated Emissions (30MHz — 1GHz)

Test Mode Mode 1: CH 05

Operating Function | Stand-alone Mode Test Distance 3m
ap Level (dBuVim) Date: 2021-11-06 apLevel (dBuV/m) Date: 2021-11-06
743 743
68.4 68.4
62. 62.!
57.° ap 57. aop
51. r 51. -
457 457
34. = 34,
28. ot W 28, il
22‘ 34 WW 22‘ 4 MMW
ol e MM‘W naly o
4 1AW
57 57
30 100. 200. 300. 400. 500. 600. 700. 800. 900. 1000 30 100. 200. 300. 400. 500. 600. 700. 800. 900. 1000
Frequency (MHz) Frequency (MHz)
Site 1 03CH20-HY Site + 03CH20-HY
Condition : QP 3m LF_556004&08_1101017 HORIZONTAL Condition : QP 3m LF_550004&08_1101017 VERTICAL
Projaect 1101258 Projaect 1101258
EUT L H#3 EUT CH#3
Channel : CHS Channel : CHS
AVE Type :RMS AVE Type :RMS
Trace :+ Max Hold Trace + Max Hold
Over Limit ReadAntenna Cable Preamp Aux  Aux2 Over Limit ReadAntenna Cable Preamp Aux  Aux2
Freq Level Limit Line Level Factor Loss Factor Factor Factor Remark Freq Level Limit Line Level Factor Loss Factor Factor Factor Remark
MHz dBuV/m dB dBuV/m dBuv dB/m dB dB dB dB MHz dBuV/m dB dBuV/m dBuV dB/m dB dB dB dB
1 30.97 23.41 -16.59 40.00 34.26 23.99 9.96 35.72 9.900 9.61 Peak 1 30.00 22.71 -17.29 40.00 33.11 24.37 0.94 35.72 0.0 0.01 Peak
2 152.22 24.31 -19.19 43.50 40.65 17.87 2.97 35.56 0.0a 0.08 Peak 2 97.90 20.32 -23.18 43.50 38.62 15.63 1.65 35.65 0.00 0.07 Peak
3 207.51 23.91 -19.59 43.50 41.79 15.89 2.43 35.46 0.00 0.86 Peak 3 159.98 28.29 -23.21 43.58 37.28 16.36 2.12 35.55 0.00 0.08 Peak
4 223.83 23.55 -22.45 46.00 40.97 15.42 2.52 35.43 0.00 0.87 Peak 4 209.45 22.81 -20.69 43.58 48.67 15.10 2.44 35.46 ©.00 0.86 Peak
5 650.80 29.32 -16.68 46.00 32.98 26.12 4.33 34.24 0.80 0.13 Peak 5 745.86 30.98 -15.82 46.00 32.39 27.67 4.64 33,98 0.80 0.18 Peak
6 891.36 39.33 -6.67 46.00 38.59 28.67 5.09 33.38 0.00 0.36 Peak [ 892.33 37.77 -8.23 46.080 37.82 28.67 5.1 33.38 0.00 0.36 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

Mode 2: CH 06

Operating Function | Stand-alone Mode

Test Distance 3m

Polarization: H

Polarization: V

goLevel (dBuvim)

Date: 20211106

743
8.
2.
o ap
51. -
4537
34. | o
28, — skt
4
B
22, l — gl
wol e o
11.4)
57
30 100. 200. 300. 400. 500. 600. 700. 800 900. 1000
Frequency (MHz)
Site :03CH20-HY
Condition + QP 3m LF_55606&08_1101017 HORTZONTAL
Projaect 1101258
EUT 1 H#3
Channel 1 CH6
AV Type :RMS
Trace + Max Hold

Over Limit ReadAntenna Cable Preamp Aux  Aux2
Freq Level Limit Line Level Factor Loss Factor Factor Factor Remark

MHz dBuV/m

onewN R

dB dBuV/m  dBuV  dB/m dB dB dB dB
30.97 22.81 -17.19 40.00 33.66 23.98 0.96 35.72 9.80 0.01 Peak
152.22 23.33 -28.17 43.50 39.67 17.87 2.87 35.56 ©.880 0.08 Peak
205.57 23.38 -20.12 43.50 41.29 15.88 2.42 35.47 0.00 0.06 Peak
218.18 24.63 -21.37 46.00 42.48 15.1@ 2.50 35.44 @.8@ 0.87 Peak
573.20 28.20 -17.80 46.00 32.83 25.66 4.87 34.58 0.880 0.14 Peak
899.39 37.1@0 -8.980 46.90 36.36 28.67 5.89 33.38 9.88  08.36 Peak

golevel [Buvim)

Date: 2021-11-06

74
681
62.
57. ap
51 -
45.7]
34 it
Vit
28, sl
22 W“W
174 f ik ‘Jhr
11-.\%!(
57
30 100. 200. 300. 400 500. 600 700. 800 90. 1000
Frequency (MHz)
Site : 03CH20-HY
Condition + QP 3m LF_55606&08_1101017 VERTICAL
Projaect : 101258
EUT c#3
Channel 1 CHE
AVE Type RMS
Trace : Max Hold
Over Limit ReadAntenna Cable Preamp Aux  Aux2
Freq Level Limit Line Level Factor Loss Factor Factor Factor Remark
MHz dBuV/m dB dBuV/m  dBuV  dB/m dB dB dB dB
1 30.97 23.77 -16.23 40.00 34.62 23.9¢ ©.956 35.72 0.00 0.01 Peak
2 96.93 19.77 -23.73 43.5@ 38.31 15.41 1.64 35.65 0.80 0.86 Peak
3 199.75 21.68 -21.82 43.50 39.83 14.88 2.39 35.48 0.00 0.06 Peak
4 234.67 22.37 -23.63 46.00 38.55 16.56 2.59 35.4@ ©.00 ©.07 Peak
5 729.37 33.39 -12.61 46.09 35.33 27.26 4.60 33.96 0.0 ©.16 Peak
3 893.30 37.64 -8.36 46.09 36.87 28.68 5.10 33.37 ©.00 0.36 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 Mode 3: CH 08

aoLevel (dBuvim) Date: 2021-11-06 o Level (dBuVim) Date: 2021-11-06
74, 74.
68. 6.
2. 62
57. @ 57. P
51. "_ 51 -
4537 457
* el - it
28 3 g A 26 3 WW‘ -
22, i IR 22 4 it
174 \ k‘w)mmrw 174 \”‘(*,V.,.WMW
11.4f- g 1.4)
57 57
30 100. 200. 300. 400. 500. 600. 700. 800 900. 1000 30 100. 200. 300. 400. 500. 600. 700. 800. S00. 1000
Frequency (MHz) Frequency (MHz)
Site :03CH20-HY Site + 03CH20-HY
Condition + QP 3m LF_55606&08_1101017 HORTZONTAL Condition + QP 3m LF_55606&08_1101017 VERTICAL
Projaect 1101258 Projaect :101258
EUT 1 #3 EUT 1 #3
Channel 1 CH8 Channel 1 CH8
AVE Type :RMS AVE Type :RMS
Trace + Max Hold Trace + Max Hold
Over Limit ReadAntenna Cable Preamp Aux  Aux2 Over Limit ReadAntenna Cable Preamp Aux  Aux2
Freq Level Limit Line Level Factor Loss Factor Factor Factor Remark Freq Level Limit Line Level Factor Loss Factor Factor Factor Remark
MHz dBuV/m dB dBuV/m  dBuV  dB/m dB dB dB dB MHz dBuV/m dB dBuV/m  dBuV  dB/m dB dB dB dB
1 30.97 22.40 -17.60 40.00 33.25 23.96 0.96 35.72 ©0.08 0.0l Peak 1 30.00 22.88 -17.12 40.00 33.28 24.37 .94 35.72 0.0 0.01 Peak
2 159.98 22.17 -21.33 43.5@ 39.16 16.36 2.12 35.55 ©0.8@ ©.08 Peak 2 98.87 19.76 -23.74 43.50 37.88 15.80 1.66 35.65 0.0 0.87 Peak
3 225.94 25.91 -20.99 46.00 42.14 15.68 2.54 35.42 0.80 0.07 Peak 3 209.45 24.25 -19.25 43.50 42.11 15.10 2.44 35.46 ©.00 ©0.06 Peak
4 729.37 37.63 -8.37 46.0@ 39.57 27.26 4.60 33.96 ©0.0@ ©.16 Peak 4 232,73 22.47 -23.53 46.00 38.87 16.35 2.58 35.480 .00 ©.87 Peak
5 745.86 38.98 -7.02 46.00 40.39 27.67 4.64 33.99 ©0.8@ ©.18 Peak 5 746.83 37.99 -8.81 46.80 39.49 27.67 4.64 33.99 .60 ©.18 Peak
6 889.42 35.89 -10.11 46.80 35.16 28.67 5.09 33.39 ©0.8@ .36 Peak 6 894.27 36.52 -9.48 46.00 35.75 28.68 5.10 33.37 .80 ©.36 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 Mode 4: CH 09

o0 LEVel (dBuvim) Date: 2021-12-09 apLevel ([dBuvim) Date: 2021-12.09
74, 74,
68. 68.
2. 62
57 ap 5. ap
51. "_ 51 "_
4537 457
34, 34, b
I L
28, 4 - S 28 e e
. il )
2. | g - 22 3 ettt
| e \ \
174 \ y‘"’w 174 \% !, i
11.4) 1.4
57 57
30 100. 200. 300. 400. 500. 600. 700. 800 900. 1000 30 100. 200. 300. 400. 500. 600. 700. 800. s00. 1000
Freguency (MHz) Frequency (MHz)
Site : 03CH20-HY Site 1 03CH20-HY
Condition + QP 3m LF_55606&08_1101017 HORTZONTAL Condition + QP 3m LF_55606&08_1101017 VERTICAL
Projaect 1101258 Projaect 1101258
EUT (H#3 EUT (#3
Channel 1 CHY Channel 1 CHY
AVG Type :RMS AV6 Type :RMS
Trace : Max Hold Trace : Max Hold
Over Limit ReadAntenna Cable Preamp  Aux  Aux2 Over Limit ReadAntenna Cable Preamp  Aux  Aux2
Freq Level Limit Line Level Factor Loss Factor Factor Factor Remark Freq Level Limit Line Level Factor Loss Factor Factor Factor Remark
Mz dBuV/m dB dBuV/m  dBuV  dB/m d8 dB dB dB MHz dBuV/m dB dBuV/m  dBuV  dB/m d8 dB dB d8
1 30.97 22.71 -17.29 40.00 33.56 23.98 0.96 35.72 ©.88 0.0l Peak 1 30.97 23.80 -16.20 40.00 34.65 23.90 .96 35.72 0.8 0.01 Peak
2 156.10 25.47 -18.83 43.50 42.15 16.78 2.9 35.55 ©0.8@ ©.08 Peak 2 96.93 22.85 -20.65 43.50 41.39 15.41 1.64 35.65 0.0 0.86 Peak
3 207.51 26.00 -17.50 43.50 43.88 15.69 2.43 35.46 0.00 0.06 Peak 3 207.51 22.84 -20.66 43.50 40.72 15.89 2.43 35.46 .60 ©.06 Peak
4 471.35 28.59 -17.41 46.00 36.@9 23.46 3.71 34.30 0.0 0.13 Peak 4 234,67 22.46 -23.54 46.00 38.64 16.56 2.59 35.48 .00 ©.87 Peak
5 884.57 39.33 -6.67 46.80 38.62 28.78 5.87 33.41 ©0.8@ ©.35 Peak 5 746.83 33.50 -12.50 46.80 34.91 27.67 4.64 33.99 .60 ©.18 Peak
6 891.36 38.43 -7.57 46.80 37.69 28.67 5.09 33.38 ©0.80 .36 Peak 6 885.54 39.12 -6.88 46.00 38.39 28.70 5.08 33.40 .80 ©.35 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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3.4.8. Radiated Emissions (960MHz — 18GHz)

Radiated Emissions (960MHz — 18GHz)

Test Mode

Mode 1: CH 05

Operating Function

Stand-alone Mode

Test Distance

1 mfor1l GHz ~1.61 GHz
0.5 m for other frequency ranges.

The test distance between the receiving antenna and the EUT is as following:
3 m for 1.61 GHz ~ 10.60 GHz frequency range

Polarization: H

Polarization: V

Note 7:

measur

ing units are not connecting to the Filter)

Level (dBuV/m) Date: 2021-12-09 Level (dBuV/m) Date: 2021-12.09
55.7 55.7|
51. 51 ’ \
47 )‘ ’ 47 J 1
42. J \ 42. r {
38.4 38.
" ‘ FCC_UWB [HAND " { ] FCC_UWB [HAND
) AV "
30.¢ 304
e PSR Iy 5.1 IR Lo
21.~T 21.4|
174 171
12 12.
8. 8.
4. 4.
960 3000. 5000. T000. 9000. 11000. 13000. 15000. 18000 960 3000. 5000. 7000. 9000. 11000. 13000. 15000. 18000
Frequency (MHz) Frequency (MHz)
Site 1 03CH20-HY Site : 03CH20-HY
Condition + FCC_UWB_HAND 3m 9120Db_02294_1110622 HORTZONTAL Condition + FCC_UWB_HAND 3m 9120D_02294_1110622 VERTICAL
Projaect 1101258 Projaect : 101258
EUT #3 EUT (#3
Channel 1 CH5 Channel 1 CH5
AV6 Type {RMS AV6 Type {RMS
Trace + Max Hold Trace + Max Hold
Over Limit ReadAntenna Cable Preamp Aux  Aux2 Over Limit ReadAntenna Cable Preamp Aux  Aux2
Freq Level Limit Line Level Factor Loss Factor Factor Factor Remark Freq Level Limit Line Level Factor Loss Factor Factor Factor Remark
" Mz dBuV/m  dB dBuV/m dBuY dB/m  dB  dB  dB  dB " MHz dBuV/m  dB dBuV/m dBu dB/m  d8  dB8  dB  dB
1 977.12 16.16 -3.77 19.93 28.55 38.49 5.32 33.84 -15.56 0.40 Average 1 972.88 16.13 -3.80 19.93 28.43 30.63 5.30 33.86 -15.56 0.40 Average
2 11608.43 17.65 -2.28 19.93 31.21 25.84 5.82 35.68 -9.54 0.00 Average 2 1240.34 17.62 -2.31 19.93 38.93 25.92 6.801 35.70 -9.54 0.00 Average
3 1950.10 26.69 -5.24 31.93 29.01 26.20 7.55 36.07 ©.00 0.00 Average 3 1950.86 26.72 -5.21 31.93 29.83 26.21 7.55 36.07 0.0 0.00 Average
4 3628.96 29.36 -4.57 33.93 26.45 29.52 9.51 36.12 0.00 0.00 Average 4 3047.83 29.34 -4.59 33.93 26.36 29.59 9.54 36.15 0.00 0.00 Average
5 6430.00 49.63 -4.38 53.93 38.69 34.72 14.80 37.78 0.00 0.00 Average 5 6415.88 53.21 -8.72 53.93 42.36 34.66 13.98 37.79 0.00 0.00 Average
6 17977.80 28.79 -5.14 33.93 24.28 41.64 23.88 45.45 -15.56 0.00 Average 6 17970.40 28.7@ -5.23 33.93 24.24 41.59 23.88 45.45 -15.56 0.00 Average
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: #5 is fundamental signal.

- 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 (dB) + Aux 2 (dB) = Level (dBuV/m)
(Note: For test item below 1GHz, Aux = Distance extrapolation factor; Aux 2 = Filter loss)
(Note: For test item above 1GHz, Aux = Distance extrapolation factor; Aux 2 = 0, which means the
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samonias. FCC RADIO TEST REPORT Report No. : FR101258B

Radiated Emissions (960MHz — 18GHz)

Test Mode Mode 2: CH 06

Operating Function | Stand-alone Mode

The test distance between the receiving antenna and the EUT is as following:
3 mfor 1.61 GHz ~ 10.60 GHz frequency range

1mfor1lGHz ~1.61 GHz

0.5 m for other frequency ranges.

Test Distance

Level (dBuVim) Date: 2021-12-09 Level (dBuV/m) Date: 2021-12-09
55.7 55.7|
51 51. il
A7, { k 47 J l
42. ’ L 42, [ \
38.¢ 38.4
34 S| FCC_UWB [HAND 34 ] FCC_UWB [HAND
30.¢ 30.
257 I 2. p——
214 214
2] 2
174 174
12. 12.
8. 8.
4. 4,
960 3000. 5000. T000. 9000. 11000. 13000. 15000. 18000 960 3000. 5000. 7000. 9000. 11000. 13000. 15000. 18000
Frequency (MHz) Frequency (MHz)
Site :03CH20-HY Site : 03CH20-HY
Condition : FCC_UWB_HAND 3m 9120D_02294_1110622 HORIZONTAL Condition : FCC_UWB_HAND 3m 91200_02294 1110622 VERTICAL
Projaect +101258 Projaect + 101258
EUT 1 #3 EUT 1#3
Channel S CHe Channel e
AVE Type RMS AV6 Type RMS
Trace + Max Hold Trace + Max Hold
Over Limit ReadAntenna Cable Preamp  Aux Aux2 Over Limit ReadAntenna Cable Preamp  Aux  Aux2
Freq Llevel Limit Line Level Factor Loss Factor Factor Factor Remark Freq Llevel Limit Line Level Factor Loss Factor Factor Factor Remark
MHz dBuV/m  dB dBuV/m dBUV dB/m  dB  dB  dB  dB MMz dBuV/m  dB dBuV/m dBuV dB/m 48 dB  dB  dB

1 976.52 1e.16 -3.77 19.93 28.52 30.52 5.32 33.04 -15.56 0.4 1 8.4
2 1158.60 17.8@ -2.13 19.93 31.38 25.83 5.81 35.68 -9.54 0.6 2 1158.68 17.48 -2.53 19.93 30.98 25.83 5.81 35.68 -9.54 0.0
3 1952.80 26.59 -5.34 31.93 28.88 26.22 7.56 36.87 ©.80 0.00 Average 3 1952.76 26.55 -5.38 31.93 28.84 26.22 7.56 36.97 ©0.80 0.88 Average
4 3@97.78 29.55 -4.38 33.93 26.65 29.58 9.63 36.23 0.80 0.8 Average 4 3048.94 29.13 -4.80 33.93 26.14 29.680 9.54 36.15 ©0.80 0.88 Average
5 6955.00 49.990 -4.03 53.93 37.76 35.80 14.56 38.22 ©.00 0.6 5 7045.00 53.81 -0.12 53.93 41.49 36.67 14.65 38.31 0.90 0.00 Average
6 17963.88 29.43 -4.50 33.93 25.01 41.54 23.88 45.44 -15.56 0.0 6 17977.890 29.32 -4.61 33.93 24.81 41.64 23.88 45.45 -15.56 .88 Average

.49 Average 977.20 16.86 -3.87 19.93 28.45 30.49 5.32 33.04 -15.56 .40 Average

.00 Average
.60 Average

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: #5 is fundamental signal.

Note 7:

- 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 (dB) + Aux 2 (dB) = Level (dBuV/m)
(Note: For test item below 1GHz, Aux = Distance extrapolation factor; Aux 2 = Filter loss)
(Note: For test item above 1GHz, Aux = Distance extrapolation factor; Aux 2 = 0, which means the
measuring units are not connecting to the Filter)
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SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR101258B

Radiated Emissions (960MHz — 18GHz)

Test Mode

Mode 3: CH 08

Operating Function

Stand-alone Mode

Test Distance

1mfor1lGHz ~1.61 GHz
0.5 m for other frequency ranges.

The test distance between the receiving antenna and the EUT is as following:
3 mfor 1.61 GHz ~ 10.60 GHz frequency range

Polarization: V

Level (dBuVim) Date: 2021-12-09
55.7
51. j,
A7 f \
42. [ \
38.¢
4 FCC_UWB [HAND
30.¢
257 PR— I ———
214
-
174
12
8.6
4.
960 3000. 5000. T000. 9000. 11000. 13000. 15000. 18000
Frequency (MHz)
Site :03CH20-HY
Condition : FCC_UWB_HAND 3m 9120D_02294_1110622 HORIZONTAL
Projaect +101258
EUT 1 H#3
Channel 1 CH8
AVE Type 1RMS
Trace + Max Hold
Over Limit ReadAntenna Cable Preamp  Aux Aux2
Freq Level Limit Line Level Factor Loss Factor Factor Factor Remark
MHz dBuV/m dB dBuV/m dBuvV  dB/m B B a8 B
1 980.40 16.19 -3.74 19.93 28.67 30.38 5.33 33.83 -15.56 .40 Average
2 1158.68 17.65 -2.28 19.93 31.23 25.83 5.81 35.68 -9.54 0.0 Average
3 1952.00 26.70 -5.23 31.93 28.99 26.22 7.56 36.87 ©.60 0.00 Average
4 3847.83 29.30 -4.63 33.93 26.32 29.59 9.54 36.15 ©.00 0.80 Average
5  7397.5¢ 52.12 -1.81 53.93 38.41 36.32 14.99 38.60 ©0.60 .00 Average
6 17977.86 28.73 -5.20 33.93 24.22 41.64 23.88 45.45 -15.56 0.0 Average

Level (dBuVim)

Date: 2021-12-09

55.7|
. I
47 ‘ \
42, ‘ \
38.4
14 FCC_UWB [HAND
30.
257 PSR- P
24—
2
174
12
8.4
4.
960 3000. 5000. 7000. 9000. 11000. 13000. 15000. 18000
Frequency (MHz)
Site : 03CH20-HY
Condition : FCC_UWB_HAND 3m 91200_02294 1110622 VERTICAL
Projaect + 101258
EUT C#3
Channel :€HB
AVE Type 1RMS
Trace + Max Hold
Over Limit ReadAntenna Cable Preamp  Aux  Aux2
Freq Level Limit Line Level Factor Loss Factor Factor Factor Remark
MHz dBuV/m dB dBuv/m  dBu  dB/m B B dB B
1 977.48 16.10 -3.83 19.93 26.50 30.48 5.32 33.04 -15.56 ©.40 Averagc
2 1158.68 17.58 -2.35 19.93 31.16 25.83 5.81 35.68 -9.54 0.80 Average
3 1951.62 26.75 -5.18 31.93 29.85 26.21 7.56 36.07 ©.80 0.00 Average
4 3043.39 29.26 -4.67 33.93 26.31 29.57 9.53 36.15 ©.00 0.80 Average
5  7330.ee 53.78 -0.15 53.93 40.65 36.74 14.93 38.54 0.00 .00 Average
6 17985.20 28.55 -5.38 33,93 23.98 41.70 23.89 45.46 -15.56 0.0 Average

Note 6: #5 is
Note 7:

measur

fundamental signal.

ing units are not connecting to the Filter)

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 (dB) + Aux 2 (dB) = Level (dBuV/m)
(Note: For test item below 1GHz, Aux = Distance extrapolation factor; Aux 2 = Filter loss)
(Note: For test item above 1GHz, Aux = Distance extrapolation factor; Aux 2 = 0, which means the
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samonias. FCC RADIO TEST REPORT Report No. : FR101258B

Radiated Emissions (960MHz — 18GHz)

Test Mode Mode 4: CH 09

Operating Function | Stand-alone Mode

The test distance between the receiving antenna and the EUT is as following:
3 mfor 1.61 GHz ~ 10.60 GHz frequency range

1mfor1lGHz ~1.61 GHz

0.5 m for other frequency ranges.

Test Distance

Level (dBuVim) Date: 2021-12-09 Level (dBuVim) Date: 2021-12.09
55| 55|
51 51. ), '.‘1
a7, J \ 41 } ‘
. [ - I
38 o~ 384 L
4 FCC_UWB [HAND 1a- FCC_UWB [HAND
304 30,
57 P p——— —— . —— Ep———
214 214
-
174 17,
12 12
8. 8,
4. 4,
960 3000, 5000. 7000 9000. 11000, 13000. 15000, 18000 960 3000, 5000 7000. 9000, 11000, 13000 15000 18000
Frequency (MHz) Frequency (MHz)
Site :03CH20-HY Site : 03CH20-HY
Condition : FCC_UWB_HAND 3m 9120D_02294_1110622 HORIZONTAL Condition : FCC_UWB_HAND 3m 91200_02294 1110622 VERTICAL
Projaect +101258 Projaect + 101258
EUT 1 #3 EUT 1#3
Channel 1 CHY Channel 1€HY
AVE Type 1RMS AVE Type 1 RMS
Trace + Max Hold Trace + Max Hold
Over Limit ReadAntenna Cable Preamp  Aux Aux2 Over Limit ReadAntenna Cable Preamp  Aux  Aux2
Freq Level Limit Line Level Factor Loss Factor Factor Factor Remark Freq Level Limit Line Level Factor Loss Factor Factor Factor Remark
MHz dBuV/m dB dBuV/m dBuvV  dB/m B B a8 B MHz dBuV/m dB dBuv/m  dBu  dB/m B B dB B

984.68 15.99 -3.94 19.93 28.59 30.22 5.35 33.01 -15.56
1159.82 17.64 -2.29 19.93 31.20 25.84 5.82 35.68 -9.54

8.4 970.48 16.886 -3.93 19.93 28.28 30.66 5.30 33.07 -15.56
8.0
1950.10 26.81 -5.12 31.93 29.13 26.28 7.55 36.87 ©.80 0.00 Average
0.0
0.0
0.0

1 8.4

2 1158.68 17.680 -2.33 19.93 31.18 25.83 5.81 35.68 -9.54 0.0

3 1951.62 26.68 -5.25 31.93 28.98 26.21 7.56 36.97 ©0.80 0.88 Average
.00 Average 4 3046.72 29.32 -4.61 33.93 26.34 29.59 9.54 36.15 ©0.80 0.88 Average

5 7879.00 53.22 -0.71 53.93 39.95 36.94 15.37 39.04 0.90 0.00 Average

6 17992.60 28.69 -5.24 33.93 24.67 41.75 23.89 45.46 -15.56 ©0.88@ Average

.49 Average .49 Average

3852.27 29.34 -4.59 33.93 26.35 29.68 9.55 36.16 0.80
7877.56 51.52 -2.41 53.93 38.22 36.96 15.38 39.04 .00
17985.28 28.75 -5.18 33.93 24.18 41.70 23.89 45.46 -15.56

ISR

.00 Average
.80 Average

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: #5 is fundamental signal.

Note 7:

- 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 (dB) + Aux 2 (dB) = Level (dBuV/m)
(Note: For test item below 1GHz, Aux = Distance extrapolation factor; Aux 2 = Filter loss)
(Note: For test item above 1GHz, Aux = Distance extrapolation factor; Aux 2 = 0, which means the
measuring units are not connecting to the Filter)
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SPORTON LAB.

FCC RADIO TEST REPORT

Report N

0.: FR101258B

3.4.9. Radiated Emissions (1164MHz — 1240MHz)

Radiated Emissions (1164MHz — 1240MHz)

Test Mode

Mode 1: CH 05

Level (dBuVim) Date: 20211209 Level (dBuV/m) Date: 2021-12-09
47 47
35,
2 2
UWB GPS UWB_GPS
Ao A (NI O ETOTN ST ATV N " " " A AR b, bl g " " ol 4l At by
ol g f i i 4 a
-2 -2.
15 15,
2. 27
““H16a 1170, 1180. 1190. 1200. 1220. 1230. 1240 “T116a 1170, 1180. 1190. 1200. 1220. 1230 1240
Frequency (MHz) Frequency (MHz)
Site : 03CH20-HY Site :03CH20-HY
Condition :UWB_6PS 3m 9120D_02294_1110622 HORIZONTAL Condition : UWB_6PS 3m 9120D_02294_1110622 VERTICAL
Projaect 1101258 Projaect 1101258
EUT 1 #3 EUT t#3
Channel 1 CH5 Channel :CH5
AV6 Type :RMS AV6 Type :RMS
Trace + Max Hold Trace : Max Hold
Over Limit ReadAntenna Cable Preamp  Aux  Aux2 Over Limit ReadAntenna Cable Preamp  Aux  Aux2
Freq Llevel Limit Line Level Factor Loss Factor Facter Factor Remark Freq Level Limit Line Level Factor Loss Factor Factor Factor Remark
Miz dBuV/m dB dBuV/m dBuV  dB/m dB dB dB dB MHz dBuV/m dB dBuV/m dBuV  dB/m dB dB dB dB
1 1233.77 7.55 -2.38 9.93 11.32 25.93 6.80 35.70 0.00 0.00 Average 1 1170.99 6.19 -3.74 9.93 10.15 25.88 5.84 35.68 ©.00 0.00 Average

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) + 95.23, example, E(dBuV/m) = -85.3 + 95.23 = 9.93dBuV/m
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SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR101258B

Radiated Emissions (1164MHz — 1240MHz)

Test Mode

Mode 2: CH 06

Operating Function | Stand-alone Mode Test Distance |3m
Polarization: H Polarization: V
Level (dBuV/m) Date: 2021-12-09 Level (dBuV/m) Date: 2021-12-09
47! 47!
35.
22 22.
UWB_GPS UWB_GPS
T —
A N g o A s e A T— Mt Y ikl Wi M e A b 1.
2. -2.
-15. -15.
-27. 7.
41164 1170, 1180. 190. 1200. 1210. 1220. 1230. 1240 162 1170, 1180. 1190. 1200. 1210, 1220. 1230. 1240
Frequency (MHz) Frequency (MHz)
Site 1 03CH20-HY Site :03CH20-HY
Condition :UWB_GPS 3m 9120D_02294 1110622 HORIZONTAL Condition :UWB_6PS 3m 9120D_02294_1110622 VERTICAL
Projaect :101258 Projaect 1101258
EUT 1 H#3 EUT #3
Channel 1 CH6 Channel 1 CH6
AVE Type (RMS AV6 Type :RMS
Trace : Max Held Trace : Max Hold
Over Limit ReadAntenna Cable Preamp Aux  Aux2 Over Limit ReadAntenna Cable Preamp Aux  Aux2
Freq Level Limit Line Level Factor Loss Factor Factor Factor Remark Freq Llevel Limit Line Level Factor Loss Factor Factor Factor Remark
MHz dBuV/m dB dBuV/m dBuV dB/m dB dB dB dB MHz dBuV/m dB dBuV/m dBuV dB/m dB dB dB dB
1 1176.01 6.46 -3.47 9.93 10.38 25.90 5.86 35.68 9.00 0.00 Average 1 1239.24 6.69 -3.24 9.93 10.46 25.92 6.01 35.70 0.00 0.00 Average

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) + 95.23
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SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR101258B

Radiated Emissions (1164MHz — 1240MHz)

Test Mode

Mode 3: CH 08

Operating Function | Stand-alone Mode Test Distance |3m
Polarization: H Polarization: V
Level (dBuV/m) Date: 2021-12-09 Level (dBuV/m) Date: 2021-12-09
47! 47!
35.
22 22.
UWB_GPS UWB_GPS
kKl
i Sheptphied st i A sy Ayl i A o i ot TR " doditard ]
2. -2.
-15. -15.
-27. 7.
41164 1170, 1180. 190. 1200. 1210. 1220. 1230. 1240 162 1170, 1180. 1190. 1200. 1210, 1220. 1230. 1240
Frequency (MHz) Frequency (MHz)
Site 1 03CH20-HY Site :03CH20-HY
Condition :UWB_GPS 3m 9120D_02294 1110622 HORIZONTAL Condition :UWB_6PS 3m 9120D_02294_1110622 VERTICAL
Projaect :101258 Projaect 1101258
EUT 1 H#3 EUT #3
Channel 1 CH8 Channel :CH8
AVE Type (RMS AV6 Type :RMS
Trace : Max Held Trace : Max Hold
Over Limit ReadAntenna Cable Preamp Aux  Aux2 Over Limit ReadAntenna Cable Preamp Aux  Aux2
Freq Level Limit Line Level Factor Loss Factor Factor Factor Remark Freq Llevel Limit Line Level Factor Loss Factor Factor Factor Remark
MHz dBuV/m dB dBuV/m dBuV dB/m dB dB dB dB MHz dBuV/m dB dBuV/m dBuV dB/m dB dB dB dB
1 1234.68 6.07 -3.86 9.93 9.84 25.93 6.00 35.70 0.00 0.00 Average 1 1170.16 7.11 -2.82 9.93 11.97 25.88 5.84 35.68 0.00 0.00 Average

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) + 95.23
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SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR101258B

Radiated Emissions (1164MHz — 1240MHz)

Test Mode

Mode 4: CH 09

Operating Function

Stand-alone Mode

Test Distance | 3m

Polarization: H

Polarization: V

Level (dBuVim) Date: 2021-12-09
4T,
22
UWB_GPS
e Mosa, " N A
2
15,
.
01164 170 1180. 1190, 1200. 1210, 1220, 1230. 1240
Frequency (MHz)
Site : 03CH20-HY
Condition : UWB_6PS 3m 91200 _02294 1110622 HORIZONTAL
Projaect :101258
EUT 1 #3
Channel 1 CH9
AVE Type {RMS
Trace + Max Hold
Over Limit ReadAntenna Cable Preamp Aux Aux2
Freq Llevel Limit Line Level Factor Loss Factor Factor Factor Remark
MHz dBuV/m dB dBuV/m dBuV  dB/m dB dB dB dB
1 1180.42 6.34 -3.59 9.93 10.23 25.92 5.87 35.68 . 0.00 0.00 Average

Level (dBuV/m)

Date: 2021-12-09

UWB_GPS
it e " ettt Lkt b LA J‘w M
2!
5.
2.
1162 1170, 1180, 1190 1200. 1210, 1220, 1230. 1240
Frequency (MHz)
Site :03CH20-HY
Condition :UWB_GPS 3m 9120D_02294 1110622 VERTICAL
Projaect 1101258
EUT #3
Channel 1 CH9
AV6 Type IRMS
Trace : Max Hold
Over Limit ReadAntenna Cable Preamp Aux  Aux2
Freq Level Limit Line Level Factor Loss Factor Factor Factor Remark
MHz dBuV/m dB dBuV/m  dBuV  dB/m dB dB dB dB
1 1170.61 6.48 -3.53 9.93 10.36 25.88 5.84 35.68 9.0@0 0.00 Average

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) + 95.23
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samonias. FCC RADIO TEST REPORT

Report No. : FR101258B

3.4.10. Radiated Emissions (1559MHz — 1610MHz)

Radiated Emissions (1559MHz — 1610MHz)

Test Mode Mode 1: CH 05

Operating Function | Stand-alone Mode

Test Distance | 3m

Polarization: H

Polarization: V

Level (dBuV/m) Date: 2021-12-09
47.!
22
UWB _GPS
.
N Iimﬂmhl 'JVH ) Iwm‘vl .N‘.N u’_f‘lrrl-h |1M1MM| Ml “m‘r‘-vv‘rrv\ T}V Adide shih
-2
154
-2T.
“Y1550 1570. 1580. 1590. 1600. 1610
Frequency (MHz)
Site :03CH20-HY
Condition :UWB_GPS 3m 9120D_02294_1110622 HORIZONTAL
Projaect 1101258
EUT #3
Channel 1 CH5
AVE Type :RMS.
Trace : Max Hold

Over Limit ReadAntenna Cable Preamp Aux  Aux2
Freg Level Limit Line Level Factor Loss Factor Factor Factor Remark

MHz dBuV/m dB dBuV/m  dBuV  dB/m dB dB dB dB

1 1588.37 6.45 -3.48 9.93 10.84 25.44 6.80 35.83  0.08 0.00 Average

Level (dBuv/m)

Date: 2021-12-09

5 UWB GPS
A e i \

-2.
-15.
-21.!

“U1559 1570. 580. 1590. 1600. 1610

Frequency (MHz)

Site 1 03CH20-HY
Condition : UWB_GPS 3m 9120D_02294_1110622 VERTICAL
Projaect :101258
EUT 1#3
Channel 1 CH5
AVG Type :RMS
Trace : Max Hold

Over Limit ReadAntenna Cable Preamp Aux  Aux?

Freq Level Limit Line Level Factor Loss Factor Factor Factor Remark

1 1596.33

MHz dBuV/m dB dBuV/m  dBuV  dB/m dB dB dB dB

6.28 -3.65 9.93 9.88 25.41 6.83 35.84 . 0.8 0.00 Average

Note 5: E (dBuv/m) = EIRP (dBm) + 95.23

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.
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SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR101258B

Radiated Emissions (1559MHz — 1610MHz)

Test Mode

Mode 2: CH 06

Freq level Limit
MHz dBuV/m

1 1594.85 6.39 -3.54

Line Level Factor

dB dBuV/m  dBuV  dB/m dB dB dB dB

9.93 9.99 25.41

Loss Factor Factor Factor Remark

6.83 35.84  0.00 0.00 Average

Freq Llevel Limit Line Level Factor

MHz dBuV/m

1

1577.56  6.18

-3.83  9.93

Operating Function | Stand-alone Mode Test Distance |3m
Polarization: H Polarization: V
Level (dBuV/m) Date: 2021-12-09 Level (dBuV/m) Date: 2021-12-09
47.! 47!
35.
22 22.
UWB_GPS UWB_GPS
T 1
ol Mg Al Akt ot rhrobnateoslonithd o IRTT TR ORT W VR " it N e N AT i AN

2. -2.

-15. -15.

-27. 7.

401559 1570. 1580. 1590. 1600. 1610 4550 1570. 1580. 1590. 1600. 1610

Frequency (MHz) Frequency (MHz)
Site 1 03CH20-HY Site :03CH20-HY
Condition :UWB_6PS 3m 9120D_02294 1110622 HORIZONTAL Condition :UWB_6PS 3m 9120D_02294_1110622 VERTICAL
Projaect :101258 Projaect 1101258
EUT (H#3 EUT #3
Channel 1 CH6 Channel 1 CH6
AVE Type (RMS AV6 Type :RMS
Trace : Max Held Trace : Max Hold
Over Limit ReadAntenna Cable Preamp Aux Aux2 Over Limit ReadAntenna Cable Preamp Aux Aux2

Loss Factor Factor Factor Remark

dB dBuV/m  dBuV  dB/m dB dB dB dB

9.78 25.44 6.79 35.83 0.68 0.00 Average

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) + 95.23
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SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR101258B

Radiated Emissions (1559MHz — 1610MHz)

Test Mode Mode 3: CH 08
Operating Function | Stand-alone Mode Test Distance |3m
Polarization: H Polarization: V
Level (dBuV/m) Date: 2021-12-09 Level (dBuV/m) Date: 2021-12-09
47! 47!
35.
22 22.
UWB_GPS UWB_GPS
1
ol Pt y ekl gt i A e T i " " ettt Mo 4 AR,

2. -2.

-15. -15.

-27. 7.

401559 1570. 1580. 1590. 1600. 1610 4550 1570. 1580. 1590. 1600. 1610

Frequency (MHz) Frequency (MHz)
Site 1 03CH20-HY Site :03CH20-HY
Condition :UWB_GPS 3m 9120D_02294 1110622 HORIZONTAL Condition :UWB_6PS 3m 9120D_02294_1110622 VERTICAL
Projaect :101258 Projaect 1101258
EUT 1 H#3 EUT #3
Channel 1 CH8 Channel :CH8
AVE Type (RMS AV6 Type :RMS
Trace : Max Held Trace : Max Hold
Over Limit ReadAntenna Cable Preamp Aux  Aux2 Over Limit ReadAntenna Cable Preamp Aux  Aux2

Freq level Limit

dB dBuV/m dBuV  dB/m dB dB dB dB

MHz dBuV/m

1 1598.62 6.82 -3.91

Line Level Factor

9.93 9.62 25.42

Loss Factor Factor Factor Remark

6.82 35.84  0.00 0.00 Average

Freq Llevel Limit Line Level Factor

MHz dBuV/m

1 1684.90

5.39 -4.54 9.93

9.01 25.38

6.85 35.85 .

dB dBuV/m dBuV  dB/m dB dB

Loss Factor Factor Factor Remark

©.00  0.00 Average

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) + 95.23
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SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR101258B

Radiated Emissions (1559MHz — 1610MHz)

Test Mode

Mode 4: CH 09

Operating Function

Stand-alone Mode

Test Distance

3m

Polarization: H

Polarization: V

Freq Level Limit Line Level Factor
MHz dBuV/m dB dBuV/m  dBuV  dB/m dB

1 1576.90 5.94 -3.99 9.93 9.53 25.45

dB dB

6.79 35.83 . 0.0

Level (dBuVim) Date: 2021-12-09
47.
22
UWB_GPS
totnopioht e AL it g bty A A AR o A
2
15,
.
%1559 1570. 1580. 1590. 1600. 1610
Frequency (MHz)
Site : 03CH20-HY
Condition : UWB_6PS 3m 91200 _02294 1110622 HORIZONTAL
Projaect :101258
EUT 1 #3
Channel 1 CH9
AVE Type {RMS
Trace + Max Hold
Over Limit ReadAntenna Cable Preamp Aux  Aux2

Loss Factor Factor Factor Remark

dB

.00 Average

Level (dBuV/m)

Date: 2021-12-09

UWB_GPS
IREITIRE Y WY Aol sy AR A i

2!
5.
2.

“P1ss59 1570. 1580. 1590 1600. 1610

Frequency (MHz)
Site :03CH20-HY
Condition :UWB_6PS 3m 9120D_02294 1110622 VERTICAL
Projaect 1101258
EUT i#3
Channel 1 CH9
AV6 Type IRMS
Trace : Max Hold
Over Limit ReadAntenna Cable Preamp Aux  Aux2

Freq Llevel Limit Line Level Factor

MHz dBuV/m

1 1573.13

7.17 -2.76 9.93 10.77 25.45

dB dBuV/m  dBuV  dB/m dB dB

Loss Factor Factor Factor Remark

6.78 35.83 . 0.00  0.0@ Average

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) + 95.23
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SPORTON LAB.

FCC RADIO TEST REPORT Report No. : FR101258B

3.4.11. Radiated Emissions (18GHz — 40GHz)

Radiated Emissions (18GHz — 40GHz)

Test Mode

Mode 1: CH 05

Operating Function

Stand-alone Mode

Test Distance

0.5m

Polarization: H

Polarization: V

6. Level (dBuV/m) Date: 2021-12-09 86. Level (dBuV/m) Date: 2021-12-09
80. 80.
! 74
68. 68.
62. 62.
55. 55.
49.7| 49.7|
43, 43,
37 FCC_UWB_HAND 31 FCC_UWE_HAND
aa ety i a o Tt ]
24. 24,
Loy g bt [ S PSR B e
18.6 18.
12.4/ 124/
6. 6.
18000 21000. 23000 25000. 27000. 29000. 31000. 33000. 35000. 37000. 40000 18000 21000.  23000. 25000. 27000. 29000. 31000. 33000. 35000. 37000. 40000
Frequency {MHz) Frequency (MHz)
Site 1 03CH20-HY Site : 03CH20-HY
Condition : FCC_UWB_HAND lm SHF_00991_210512 HORIZONTAL Condition : FCC_UWB_HAND Im SHF_00991_210512 VERTICAL
Projaect 1101258 Projaect : 101258
EUT 1 #3 EUT 1#3
Channe! :CHS Channe! :CHS
AVE Type :RMS AV6 Type :RMS
Trace + Max Hold Trace + Max Hold
Over Limit ReadAntenna Cable Preamp  Aux Aux2 Over Limit ReadAntenna Cable Preamp  Aux Aux2

Freq Level Limit Line Level Factor Loss Factor Factor Factor Remark Freq Level Limit Line Level Factor Loss Factor Factor Factor Remark

MHz dBuV/m dB dBuV/m  dBuv  dB/m dB dB dB dB

MHz dBuV/m dB dBuV/m  dBuV  dB/m dB dB dB dB

1 35952.00 30.20 -3.73 33.93 53.47 42.72 8.39 58.82 -15.56 0.00 Average 1 35886.00 30.10 -3.83 33.93 53.52 42.62 8.37 58.85 -15.56 ©.00 Average

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 (dB) + Aux 2 (dB) = Level (dBuV/m)
(Note: Aux = Distance extrapolation factor; Aux 2 = 0, which means the measuring units are not
connecting to the Filter)
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SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR101258B

Radiated Emissions (18GHz — 40GHz)

Test Mode

Mode 2: CH 06

Operating Function

Stand-alone Mode

Test Distance

0.5m

Polarization: H

Polarization: V

96,992Vl (ABUVIm) Date: 2021-12.09 96,90 LEYe! (BUVIM) Date: 2021-12-09
80.8 80.8
74, 74
8. 68,
62 62
552 55
497 497,
43 43
37 FCC_UWB_HAND 37 FCC_UWB_HAND
5
kL] kL]
i i ™ | e il
249w 249
18. 18.
124 124
6 6
18000 21000. 23000. 25000. 27000. 29000. 31000. 33000. 35000. 37000. 40000 18000 21000. 23000. 25000 27000. 29000 31000. 33000. 35000. 37000. 40000
Freguency (MHz) Frequency (MHz)
Site 1 03CH20-HY Site : 03CH20-HY
Condition + FCC_UWB_HAND 1m SHF_00991_210512 HORTZONTAL Condition + FCC_UWB_HAND 1m SHF_00991_210512 VERTICAL
Projaect : 101258 Projaect : 101258
EUT #3 EUT (#3
Channel 1 CH6 Channel 1 CHeé
AVE Type :RMS AV6 Type :RMS
Trace : Max Hold Trace : Max Hold

Over Limit ReadAntenna Cable Preamp Aux  Aux2
Freq Level Limit Line Level Factor Loss Factor Factor Factor Remark

Over Limit ReadAntenna Cable Preamp Aux  Aux2
Freq Level Limit Line Level Factor Loss Factor Factor Factor Remark

MHz dBuV/m dB dBuV/m  dBuV  dB/m dB dB dB dB

MHz dBuV/m dB dBuV/m  dBuV  dB/m dB dB dB dB

1 35952.80 38.47 -3.46 33.93 53.74 42.72 8.39 58.82 -15.56 0.80@ Average 1 35952.88 38.35 -3.58 33.93 53.62 42.72 8.39 58.82 -15.56 ©.88@ Average

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 (dB) + Aux 2 (dB) = Level (dBuV/m)
(Note: Aux = Distance extrapolation factor; Aux 2 = 0, which means the measuring units are not
connecting to the Filter)

TEL : 886-3-327-0868 Page Number 141 0f 44
FAX : 886-3-327-0855 Issued Date : Feb. 09, 2022
Report Template No.: BU5-FR15F Version 2.1 Report Version 1 02



SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR101258B

Radiated Emissions (18GHz — 40GHz)

Test Mode

Mode 3: CH 08

Operating Function | Stand-alone Mode

Test Distance | 0.5m

Polarization: H

Polarization: V

96,992Vl (ABUVIm) Date: 2021-12.09 96,90 LEYe! (BUVIM) Date: 2021-12-09
80.8 80.8
74, 74
8. 68,
62 62
552 55
497 497,
43. 43.
37 FCC_UWB_HAND 37 FCC_UWB_HAND
kL] kL]
| jore]
2 I N A S ¥ i s P
18. 18.
124 124
6 6
18000 21000. 23000. 25000. 27000. 29000. 31000. 33000. 35000. 37000. 40000 18000 21000. 23000. 25000 27000. 29000 31000. 33000. 35000. 37000. 40000
Frequency (MHz) Frequency (MHz)
Site :03CH20-HY Site + 03CH20-HY
Condition + FCC_UWB_HAND 1m SHF_00991_210512 HORTZONTAL Condition + FCC_UWB_HAND 1m SHF_00991_210512 VERTICAL
Projaect 1101258 Projaect :101258
EUT 1 #3 EUT 1 #3
Channel 1 CH8 Channel 1 CH8
AVE Type :RMS AV6 Type :RMS
Trace + Max Hold Trace + Max Hold

Over Limit ReadAntenna Cable Preamp Aux  Aux2
Freq Level Limit Line Level Factor Loss Factor Factor Factor Remark

Over Limit ReadAntenna Cable Preamp Aux  Aux2
Freq Level Limit Line Level Factor Loss Factor Factor Factor Remark

MHz dBuV/m dB dBuV/m  dBuV  dB/m dB dB dB dB

MHz dBuV/m dB dBuV/m  dBuV  dB/m dB dB dB dB

1 35952.88 29.96 -3.97 33.93 53.23 42.72 8.39 58.82 -15.56 0.88@ Average 1 35952.88 38.12 -3.81 33.93 53.39 42.72 8.39 58.82 -15.56 ©.88@ Average

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 (dB) + Aux 2 (dB) = Level (dBuV/m)
(Note: Aux = Distance extrapolation factor; Aux 2 = 0, which means the measuring units are not
connecting to the Filter)
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SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR101258B

Radiated Emissions (18GHz — 40GHz)

Test Mode

Mode 4: CH 09

Operating Function

Stand-alone Mode

Test Distance | 0.5m

Polarization: H

Polarization: V

g6.9gLEve! (@BUVIm)

Date: 2021-12-09

80.3|

744

68.

62

55.8

49.7|

43

37.;

Freq Level Limit

MHz dBuV/m

dB dBuV/m dBuV  dB/m dB dB dB dB

FCC_UWB_HAND|
314
I o
24 TP,
18.
124
6.
18000 21000. 23000, 25000, 27000. 29000, 31000 33000. 35000. 37000, 40000
Frequency (MHz)
Site :03CH20-HY
Condition :FCC_UWB_HAND Im SHF_00991_210512 HORIZONTAL
Projaect 1101258
EUT 1 #3
Channel 1 CH9
AVG Type :RMS
Trace : Max Hold

Over Limit ReadAntenna Cable Preamp Aux  Aux2
Line Level Factor Loss Factor Factor Factor Remark

1 35952.88 30.14 -3.79 33.93 53.41 42.72 8.39 58.82 -15.56 .88 Average

46,99 Level (@BuVim) Date: 2021-12-09
20.8)

T4

8.

2.

55.

49.7]

3.

37 FCC_UWB_HAND
A

T
24,
MN—A\,,_.WWM

184

12.4

6

18000 21000. 23000 25000, 27000. 29000. 31000. 33000. 35000. 37000. 40000
Frequency (MHz)

Site :03CH20-HY
Condition : FCC_UWB_HAND Im SHF_00991_210512 VERTICAL
Projaect +101258
EUT CH#3
Channel 1 CHY
AVG Type 1RMS
Trace + Max Hold

Over Limit ReadAntenna Cable Preamp Aux  Aux2

Freq Level Limit Line Level Factor Loss Factor Factor Factor Remark

MHz dBuV/m

dB dBuV/m dBuV  dB/m dB dB dB dB

1 35952.00 30.16 -3.77 33.93 53.43 42.72 8.39 58.82 -15.56 ©.00 Average

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=3MHZz.

- 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 (dB) + Aux 2 (dB) = Level (dBuV/m)
(Note: Aux = Distance extrapolation factor; Aux 2 = 0, which means the measuring units are not
connecting to the Filter)
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SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR101258B

4. Test Equipment and Calibration Data

Instrument | Brand Name Model No. Serial No. |Characteristics Cal:)b;fletion Test Date Due Date Remark
REe'\g'eiT;S;r Keysight N9O10B  |MY60240520 | 10Hz~44GHz | Dec. 02, 2020 N{,’Z;?;?SSQ[ Dec. 01, 2021 (oié‘ﬂ?gf’ﬁv)
REe'\(":LEIS; Keysight N9O10B  |MY60241055| 10Hz~44GHz | Jul. 12, 2021 D;gé?i;gg;{ Jul. 11, 2022 (o§§ﬂi§3?ﬁv)
Preamplifier |COM-POWER| PAM-103 | 18020201 |1MHz-1000MHz|Jan. 04,2021 Ng’:fffgégf Jan. 03, 2022 (oié‘ﬂ?gf’ﬁv)
Amplifier emc | FVICEBASS | og079p N/A Nov. 16 , 2020 "% O 2%;{ Nov. 15 , 2021 (o§§ﬂi§3?ﬁv)
Amplifier EMCI EMC11E8A458 980792 N/A Nov. 15 , 2021 NSZé.lié,zzc)()2211~ Nov. 14 , 2022 (oggaiggj:v)
Preamplifier | EMEC EM18G40G | 060801 |18GHz~40GHz |Jun. 22,2021 NSZ&??;%;{ Jun. 21, 2022 (ogéﬂiggf’ﬁn
Loop Antenna zgm‘;g HFH2-22 100315 | 9 kHz~30 MHz | Jan. 04 , 2021 NS;?%?%;{ Jan. 03, 2022 (osggisg?:n
Bilog Antenna | TESEQ 61118550802 55606 & 08 | 30MHz~1GHz | Oct. 17, 2021 Ng;"c?fé,zgg;[ Oct. 16 , 2022 (Osgﬂ?gf’:ﬂ
N1DO1N-06
Horn Antenna | SCHYAR?EE | BBHA 9120 D |9120D-02294| 1GHz-18GHz | Jun. 23, 2021 NSZ&??;%;{ Jun. 22, 2022 (ogéﬂiggf’ﬁn
SH'ZEZEHEW” SCHV&RZBE BBHA9170 00991 | 18GHz-40GHz |May. 12 , 2021 NS;?%?%;{ May. 11 , 2022 (Osggi;‘gfﬁn
Hygrometer | TECPEL DTM-303B | TP200728 N/A Mar. 09 , 2021 NSZ&??;%;{ Mar. 08 , 2022 (ogéﬂiggf’ﬁn
RF Cable EBE‘E‘E; Sucl%';LEX 312/222‘/2282432471 N/A Jan. 20, 2021 N&’ff;gg;{ Jan. 19, 2022 (osgaigg?gv)
Software Audix 6.20 OEQ3_ 604 | RK-002156 N/A N/A NS:;??;%;{ N/A (ogéﬂigg?ﬁv)
AntennaMast| EMEC  |AM-BS-4500-B N/A 1m~4m N/A Ngg’éf)fé’zggéf N/A (Oggai;‘g?:\()
Turn Table EMEC TT2000 N/A 0~360 Degree N/A NS:;?%;%;{ N/A (osé‘ﬂ?gf’ﬁv)
Contoler | Ewec | Ewooo | A | oR R L va 'R0 VA | obarsomy
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