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2.4.3. Radiated Spurious Emission above 960 Mk

All emissions tested both horizontal and vertical. The following table shows the highest levels of radiated
emissions on the worst polarization.

F Readi AF AMP+CL E CF E.I.R.P. Limit Margin
re?};l;ncy Zi?au{;;g Eor (@®/m) |  (dB) (et (@) | (Bm) (dB m) (d8)
/m) Fcc | ic | Fcc | 1c
978.24 27.28 H 28.30 -34.85 20.73 -110.82 -90.09 -75.30 14.79

1037.82 33.91 H 24.25 -37.77 20.39 -110.82 -90.43 -75.30 15.13
*1176.39 4.64 H 25.05 -37.37 -7.68 -110.82 | -118.50 -85.30 33.20

*1 565.12 4.18 H 25.26 -35.92 -6.48 -110.82 | -117.30 -85.30 32.00
1612.66 32.38 H 25.48 -36.02 21.84 -110.82 -88.98 | -63.30 | -70.00 | 25.68 18.98
2 476.20 31.03 H 28.36 -34.19 25.20 -110.82 -85.62 | -61.30 | -70.00 | 24.32 15.62
3201.20 29.56 H 30.50 -32.90 27.16 -110.82 -83.66 | -41.30 | -70.00 | 42.36 13.66
4 769.89 25.95 H 32.58 -29.64 28.89 -110.82 -81.93 -41.30 40.63

16 691.68 22.74 H 41.68 -18.87 45.55 -110.82 -65.27 -61.30 3.97
Above Not ) ) ) ) ) ) ) )

16 700.00 | detected

Remark;

1. E (dBxV/m) = Reading (dBxV) + Antenna Factor (dB/m) + Amp (dB) + Cable Loss (dB).

2. E.LRP. (dBm)=E (dB&V/m) + 20 log D - 104.8; where D is the measurement distance in meters.

3. CF (dB) (E..LR.P)=201log D - 104.8

4.  All the emissions above 960 Mz were measured at a 0.5 meter test distance.

5.  “” means the GPS band.

6. Measurement In frequency 1 162 Miz ~1 240 Mk and 1 559 Mi ~1 610 Mz, RBW is setto 1 kilz.

7. According to § 15.31(0), Emission levels are not reported much lower than the limits by over 20 dB.

8. AF = Antenna Factor, AMP = Amplifier, CL = Cable Loss.

9. Spurious emission measurements were performed in the mode with the worst-case output power.
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- Test plots
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1610 Mz ~ 1990 Mk
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3100 Mz ~ 4 750 Miz
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BN Keysight Spectrum Analyzer - Swept SA o[ -R- | [E3]
. ; SIS AL | sensEInT] [ ALIGNAUTO  [02:56:27 PM1ul 20, 2026
Sweep Time 5.00 s #Avg Type: RMS mcs Sweep/Control
PNO: Close Ly, 1rig: FreeRun Avg|Hold:>10/10 P[]
IFGain:High #Atten: 0dB peT LRI Sweep Time

Ref 86.99 dBpv

Start 10.600 GHz Stop 18.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 5.000 s (5001 pts)

IM SG STATUS

RTT7081-02(2020.10.05)(0) A4(210 mm x 297 mm)



SGS Korea Co., Ltd.
4, LS-ro 182beon-gil, Gunpo-si, Gyeonggi-do, Korea, 15807
Tel. +82 31 428 5700 / Fax. +82 31 427 2370
http://www.sgsgroup.kr

Report Number: F690501-RF-RTL 007251 Page: 37 of 58
- GPS Band
1164 -1 240 M

B Keysight Spectrum Anslyzer - Swept SA BT

RF 500 AC

Averag!HoId Number 1

SENSE:INT] ALIGN AUTO
#Avg Type: RMS

Avg[Hold:>111

[03:05:25 PMJul 20, 2026

PNO: Fast (,. 17ig: FreeRun

IFGain:High #Atten: 0dB Avg/Hold Num

Avg Type
Pwr (RMS) >
Auto Man

Limits»

N dB Points
3.01dB

[=]
S
(=]
El

PhNoise Opt
Fast Tuning»
Auto Man

ADC Dither

Stop 1.24000 GHz
#VBW 3.0 kHz* Sweep 93.77 s (3001 pts)

IM SG STATUS

BE Keysight Spectrum Analyzer - Swept SA
| R

500 AC

SENSE:INT] ALIGN AUTO
#Avg Type: RMS

Avg[Hold:>111

[03:16:48 PMJul 20, 2026

PNO: Fast () 1rig: FreeRun
IFGain:High #Atten: 0dB

#VBW 3.0 kHz*

Sweep 62.92 s (3001 pts)

RTT7081-02(2020.10.05)(0)

A4(210 mm x 297 mm)



SGS Korea Co., Ltd.
4, LS-ro 182beon-gil, Gunpo-si, Gyeonggi-do, Korea, 15807
Tel. +82 31 428 5700 / Fax. +82 31 427 2370
http://www.sgsgroup.kr

Report Number: F690501-RF-RTL 007251 Page: 38 of 58

3.10 dB Bandwidth

3.1. Test Setup

Spectrum
Analyzer

EUT

3.2. Limit

3.21.FCC

According to §15.503(a), for the purpose of this subpart, the UWB bandwidth is the frequency band bounded
by the points that are 10 dB below the highest radiated emission, as based on the complete transmission
system including the antenna.

According to §15.519(b), the UWB bandwidth of a device operating under the provisions of this section must
be contained between 3 100 Mz and 10,600 M.

According to §15.521(e), The frequency at which the highest radiated emission occurs, fu, must be contained
within the UWB bandwidth.

3.2.2.1C

According to 2 of RSS-220 Issue 1, a UWB device is an intentional radiator that has either a -10 dB bandwidth
of at least 500 M& or a -10 dB fractional bandwidth greater than 0.2. There are eight distinct subclasses of
UWB device.
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3.3. Test Procedure

10 dB Bandwidth

The test follows section 10.1 of ANSI C63.10-2020 for FCC and ANSI C63.10-2020+Cor.1-2023+C63.10a-
2024 + Errata to C63.10a-2024 for ISED.

The frequency at which the maximum power level is measured with the peak detector is designated fu. The
peak power measurements shall be made using a spectrum analyzer or EMI receiver with a 1 Mz resolution
bandwidth and a video bandwidth of 1 Mk or greater. The instrument shall be set to peak detection using the
maximum-hold trace mode. The outermost 1 Miz segments above and below fu, where the peak power falls
by 10 dB relative to the level at fu, are designated as fu and fi, respectively:

a) For the lowest frequency bound fi, the emission is searched from a frequency lower than fu that has, by
inspection, a peak power much lower than 10 dB less than the power at fu and increased toward fm until the
peak power indicates 10 dB less than the power at fu. The frequency of that segment is recorded.

b) This process is repeated for the highest frequency bound fu, beginning at a frequency higher than fu that
has, by inspection, a peak power much lower than 10 dB below the power at fu. The frequency of that
segment is recorded.

c¢) The two recorded frequencies represent the highest (fu) and lowest (fL) bounds of the UWB transmission,
and the -10 dB bandwidth (B - 10) is defined as (fu — fL). The center frequency (fc) is calculated from (fu + L) /
2.
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3.4. Test Result
Ambient temperature (23 £ 1) C
Relative humidity 47 %
10 dB | Minimum
. Packet fm fL fu fc
Channel | Configure Preamble BW BW
g length (Miz) (Mz) (M) (M) M
(Miz) (M)
9 809299 | 7727.05 | 8332.63 | 8029.84 | 605.58
10 799584 | 7729.75 | 8321.83 | 8025.79 | 592.08
4
11 8102.16 | 7703.84 | 8331.01 | 8017.43 | 627.17
12 8108.64 | 7730.29 | 8330.47 | 8030.38 | 600.18
SPO
9 7999.61 | 772165 | 8331.55 | 8026.60 | 609.90
10 7987.74 | 7730.29 | 8332.09 | 8031.19 | 601.80
9 20 500
11 8101.08 | 7717.33 | 8333.16 | 8025.25 | 615.83
12 798720 | 7704.38 | 8342.34 | 8023.36 | 637.96
9 8081.11 | 7705.46 | 8331.01 | 8018.24 | 625.55
10 8081.11 | 7705.46 | 8331.01 | 8018.24 | 625.55
SP3 -
11 8080.57 | 7705.46 | 8331.01 | 8018.24 | 625.55
12 8080.57 | 7705.46 | 8331.01 | 8018.24 | 625.55
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- Test plot

10 dB Bandwidth
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03 M2 1 625.55 MHz 1.08 dB
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4. 99 % Bandwidth
4.1. Test Setup

Spectrum

EUT Analyzer

4.2. Limit

Limit: Not Applicable

4.3. Test Procedure

99 % Bandwidth

The test follows section 6.9.3 of ANSI C63.10-2020 for FCC and ANSI C63.10-2020+Cor.1-2023+C63.10a-
2024 + Errata to C63.10a-2024 for ISED.

The occupied bandwidth is the frequency bandwidth such that, below its lower and above its upper
frequency limits, the mean powers are each equal to 0.5% of the total mean power of the given emission.
The following procedure shall be used for measuring 99% power bandwidth:

a) The instrument center frequency is set to the nominal EUT channel center frequency. The frequency span
for the spectrum analyzer shall be between 1.5 times and 5.0 times the OBW.

b) The nominal IF filter bandwidth (3 dB RBW) shall be in the range of 1% to 5% of the OBW without going
below the values in 6.9.1 and video bandwidth (VBW) shall be at least three times RBW, unless otherwise

specified by the applicable requirement.

1) When measuring OBW for UWB, the VBW shall be set to three times the RBW or the maximum available
VBW of the measuring instrument.

c) Set the reference level of the instrument as required, keeping the signal from exceeding the maximum
input mixer level for linear operation. In general, the peak of the spectral envelope shall be more than [10
log (OBW/RBW)] below the reference level. Specific guidance is given in 4.1.6.2.

d) Step a) through step c¢) might require iteration to adjust within the specified range.

e) Video averaging is not permitted. Where practical, a sample detection and single sweep mode shall be
used. Otherwise, peak detection and max-hold mode (until the trace stabilizes) shall be used.

f) Use the 99% power bandwidth function of the instrument (if available) and report the measured bandwidth.
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g) If the instrument does not have a 99% power bandwidth function, then the trace data points are recovered
and directly summed in linear power terms. The recovered amplitude data points, beginning at the lowest
frequency, are placed in a running sum until 0.5% of the total is reached; that frequency is recorded as the
lower frequency. The process is repeated until 99.5% of the total is reached; that frequency is recorded as
the upper frequency. The 99% power bandwidth is the difference between these two frequencies.

h) The occupied bandwidth shall be reported by providing spectral plot(s) of the measuring instrument

display; the plot axes and the scale units per division shall be clearly labeled. Tabular data may be reported
in addition to the plot(s).
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4.4. Test Result

Ambient temperature (23 £ 1) C
Relative humidity 47 %
. Packet Frequency 99 % Bandwidth
Channel | Configure length Preamble (i) (i)
9 7 987.20 710.77
A 10 7 987.20 701.32
11 7 987.20 709.63
12 7 987.20 711.68
SPO
9 7 987.20 709.43
10 7 987.20 701.10
9 20
11 7 987.20 710.47
12 7 987.20 711.34
9 7 987.20 730.62
10 7 987.20 731.57
SP3 -
11 7 987.20 733.01
12 7 987.20 731.05
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- Test plot
SP0_BPRF 4_Preamble 9

Multiview Spec

Ref Level 0.00 dBm

trum
© RBW 10 MHz

Att 10dB  SWT 432 ms & VBW 40 MHz Mode Sweep
1 Occupied Bandwidth 1Pk Max
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-20 T
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B fh 2
-40 Mm
50 o [
W"“" RTT
-60
-70
-80
a0 d
CF 7.987 2 GHz 2001 pts 108.0 MHz/ pan 1.08 GHz
2 Marker Table
M1 1 7.988 28 GHz -25.24 dBm Occ Bw 710.770724781 MHz
Ti 7659094 GHz -40.66 dBrm QOcc Bw Centroid 8.014478914 GHz
T2 1 8.369864 GHz -39.40 dBrn Qcc Bw Freq Offset 27.27891414 MHz

measuring... [NNNNNNNN % 202070720
01:11:41 PM 07/20/2026
SP0_BPRF 4_Preamble 10
MultiView Spectrum u Spectrum 2 u -
Ref Level 0.00 dBm @ RBW 10 MHz
ALt 10dB  SWT 4.32 ms @ VBW 40MHz Mode Sweep
1 Occupied Bandwidth 1Pk Ma:
M1[1]| -21.24 dBm
7.987 740 GHz
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1
-20
304 . Dot Py ™ g '”’“"/v\‘"vf\ .-
N e
o o .
o4 M”’W %%
Y0 d
20 d
80 d
0 d
CF 7.987 2 GHz 2001 pts 108.0 MHz/ pan 1.08 GHz
2 Marker Table
M1 1 7.987 74 GHz -21.24 dBm Occ Bw 701.316 983916 MHz
T1 1 7.663823 GHz -40.14 dBm Qcc Bw Centroid 8.014481 217 GHz
T2 i §.36514 GHz -38.27 dBm Occ Bw Freq Offset 27,2681 217299 MHz

01:18:05 PM 07/20/2026
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*F 131804

Measuring...

RTT7081-02(2020.10.05)(0)

A4(210 mm x 297 mm)



SGS Korea Co., Ltd.
4, LS-ro 182beon-gil, Gunpo-si, Gyeonggi-do, Korea, 15807
Tel. +82 31 428 5700 / Fax. +82 31 427 2370
http://www.sgsgroup.kr

Report Number: F690501-RF-RTL 007251 Page: 51 of 58

SPO_BPRF 4_Preamble 11

MultiView Spectrum u Spectrum 2 u -

Ref Level 0.00 dBm © RBW 10 MHz
Att 10dB  SWT 4.32 ms ® VBW 40 MHz Mode Sweep

1Pk Max
M1[1]] -26.43 dBm
8.088 130 GHz

1 Occupied Bandwidth

“10d

20 d
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a0 d =]

o~ oy,
N"MMW

60 di
70 di
80 di
-90
CF 7.987 2 GHz 2001 pts 108.0 MHz/ pan 1.08 GHz
2 Marker Table

M1 1 8.088 13 GHz -26.43 dBm Oce Bw 709.628 334 664 MHz

T1 1 7.661 398 GHz -40.75 dBm Qcc Bw Centroid 8.016 211 864 GHz

T2 1 8.371 026 GHz -40.39 dBm Qcc Bw Freq Offset 29.011 863687 MHz

- 2026-07-20
¥ 13190

measuring... [ NNENNENN
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M1[1]| -25.81 dBm
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80 di
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CF 7.987 2 GHz 2001 pts 108.0 MHz/ Span 1.08 GHz
2 Marker Table

M1 1 7.997 99 GHz -25.81 dBm Occ Bw 711.678412916 MHz

T1 1 7.657 689 GHz -41.18 dBm QOcc Bw Centroid 8.013 528659 GHz

T2 i 8,369 368 GHz -39.66 dBrm Occ Bw Freq Offset 26,328658671 MHz
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SPO_BPRF 20 Preamble 9

MultiView Spectrum u Spectrum 2 u -

Ref Level 0.00 dBm ® RBW 10 MHz

ALt 10dB  SWT 4.32 ms ® VBW 40MHz Mode Sweep
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M1[1]] -24.98 dBm
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1 Occupied Bandwidth
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60 di
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-90
CF 7.987 2 GHz 2001 pts 108.0 MHz/ pan 1.08 GHz
2 Marker Table

M1 1 7.996 38 GHz -24.93 dBm Oce Bw 709.427 956 589 MHz

T1 1 7.661 654 GHz -40.21 dBm Qcc Bw Centroid 8.016 367 923 GHz

T2 1 8.371 082 GHz -38.69 dBm Qcc Bw Freq Offset 29.167 923 296 MHz

- 2026-07-20
¥ 13asa3s

measuring... | NNENNENN
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Multiview Spectrum u Spectrum 2 n -

Ref Level 0.00 dBm ® RBW 10 MHz
Att 10dB  SWT 4.32 ms ® VBW 40MHz Mode Sweep
1 Occupied Bandwidth 1Pk Ma;

M1[1]] -21.25 dBm
7.987 200 GHz

Z10 d

e e

CF 7.987 2 GHz 2001 pts 108.0 MHz/ pan 1.08 GHz
2 Marker Table

M1 1 7.987 2 GHz -21.25 dBm Occ Bw 701.095650705 MHz

T1 1 766566 GHz -40.60 dBrn Qce Bw Centroid 8.016 207 535 GHz

12 1 8.366 755 GHz -38.75 dBm QOcc Bw Freq Offset 29.007 534551 MHz

= 2026-07-20
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SPO_BPRF 20_Preamble 11

MultiView Spectrum u Spectrum 2 u -

Ref Level 0.00 dBm © RBW 10 MHz
Att 10dB  SWT 4.32 ms ® VBW 40 MHz Mode Sweep

1Pk Max
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CF 7.987 2 GHz 2001 pts 108.0 MHz/ pan 1.08 GHz
2 Marker Table

M1 1 8.090 29 GHz -26.51 dBm Oce Bw 710.472494127 MHz

T1 1 7.662001 GHz -d1.22 dBm Qcc Bw Centroid 8.017 237 355 GHz

T2 1 8.372474 GHz -39.60 dBm Qcc Bw Freq Offset 30.037 354623 MHz
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2 Marker Table
M1 1 7.990 98 GHz -24.52 dBm Occ Bw 711.344 178 746 MHz
T1 1 7.660 784 GHz -40.67 dBrn Occ Bw Centroid 8,016 455741 GHz
T2 1 8372128 GHz -40.00 dBm Occ Bw Freq Offsst 29.255741 091 MHz
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SP3_Preamble 9

MultiView Spectrum u Spectrum 2 u -

Ref Level 0.00 dBm © RBW 10 MHz
Att 10dB  SWT 4.32 ms ® VBW 40 MHz Mode Sweep
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CF 7.987 2 GHz 2001 pts 108.0 MHz/ pan 1.08 GHz
2 Marker Table

M1 1 8.11242 GHz -29.50 dBm Oce Bw 730.618 534 718 MHz

T1 1 7637497 GHz -44.91 dBm Qcc Bw Centroid 8.002 806 324 GHz

T2 1 8368116 GHz -43.66 dBm Qcc Bw Freq Offset 15.606 324 383 MHz
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M1 1 8.1 GHz -28.79 dBm Occ Bw 731.569 362357 MHz
T1 1 7635339 GHz -44.90 dBrn Qce Bw Centroid 8.001 12346 GHz
12 1 8.366 908 GHz -44.39 dBm QOcc Bw Freq Offset 13923459721 MHz
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SP3_Preamble 11

MultiView Spectrum u Spectrum 2 u -

Ref Level 0.00 dBm © RBW 10 MHz
Att 10dB  SWT 4.32 ms ® VBW 40 MHz Mode Sweep
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CF 7.987 2 GHz 2001 pts 108.0 MHz/ pan 1.08 GHz
2 Marker Table

M1 1 8.111 34 GHz -29.43 dBm Oce Bw 733.010724 688 MHz

T1 1 7635011 GHz -46.03 dBm Qcc Bw Centroid 8.001 515899 GHz

T2 1 8.368 021 GHz -43.36 dBm Qcc Bw Freq Offset 14.315899 338 MHz

- 2026-07-20
FF O 13zasan

measuring... [

01:45:32PM 07/20/2026

SP3 Preamble 12

Multiview Spectrum u Spectrum 2 n -

Ref Level 0.00 dBm ® RBW 10 MHz
Att 10dB  SWT 4.32 ms ® VBW 40MHz Mode Sweep
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M1[1]] -29.41 dBm
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2 Marker Table
M1 1 8.111 88 GHz -29.41 dBm Occ Bw 731.046 697 758 MHz
T1 1 7637833 GHz -44.56 dBrn Qce Bw Centroid 8.003 356 524 GHz
12 1 8.36888 GHz -43.75 dBm QOcc Bw Freq Offset 16.156 524063 MHz
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5. Cease Transmission Time

5.1. Test Setup

Spectrum

EUT Analyzer

5.2. Limit
5.2.1. FCC

According to §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.

5.2.2.1C

According to 5.3.1(b) of RSS-220 Issue 1, the device is to transmit only when it is sending information to an
associated receiver. The device shall cease transmission of information 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 device at least every 10 seconds
or the UWB device shall cease transmitting any information other than periodic signals used for the
establishment or re-establishment of a communication link with an associated receiver.

5.3. Test Procedure

1. The transmitter output is connected to the spectrum analyzer.
2. The bandwidth of the fundamental frequency was measured with the spectrum analyzer using RBW =1 Mk,
VBW = 3 M, Span =0 Hz.
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5.4. Test Result

Ambient temperature 23 £ 1) TC
Relative humidity 1 47 %
Frequenc Limit
9 y Remark
(M) (sec)
7 987.2 10 Pass
- Test plot
Spectrum u%:
Ref Level -20.00 dBm @ RBW 1 MHz
Att 0de @ SWT 305 @ VBW 1 MHz
SGL TDF
@ 1Pk Clrw
- D3[1] -0.74 dB
4 10.0000 s
EeEm M1[1] -30.64 dBm
-40 dBm 7.4400 s
50 dBm
| H
e e fitk T TePPTETEIX RE TE—
-70 dBm
-80 dBm
-90 dBm
-100 dBm
-110 dBm
CF 7.9872 GHz 1001 pts 3.0s/
Marker
Type | Ref | Trc | X-value | Y-value | _Function Function Result |
M1 1 7.44 5 -30.64 dBm
M2 1 11.64 s -62.78 dBm
D3| M2| 1 10.0 s -0.74 dB
Ji J Ready (TTTTITIT ] veReone y
Remark;

Marker 1 : EUT and smart phone are linked.
Marker 2 : EUT ends UWB link.
Marker 2A3 : 10s after EUT ends UWB link.
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6. Antenna Requirement

6.1. Standard Applicable

For intentional device, according to FCC 47 CFR Section §15.203, an intentional radiator shall be designed to
ensure that no antenna other than that furnished by the responsible party shall be used with the device. And
according to FCC 47 CFR Section §15.519 (a)(2), the use of antennas mounted on outdoor structures, e.g.,
antenna mounted on the outside of a building or on a telephone pole, or any fixed outdoors infrastructure is
prohibited. Antennas may be mounted only on the hand held UWB device.

6.2. Antenna Connected Construction

Antenna used in this product is LDS Pattern Antenna with gain of 1.99 dBi.

- End of the Test Report -
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