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1. General information

Applicant: Glosys Inc.

Applicant address: #510, 40, Omokcheon-ro 152beon-gil, Gwonseon-gu, Suwon-si, Gyeonggi-do,
Korea

Test site: KES Co., Ltd.

Test site address:

Test Facility
FCC rule part(s):
FCCID:

Test device serial No.:

3701, 40, Simin-daero 365beon-gil, Dongan-gu, Anyang-si,
Gyeonggi-do, 14057, Korea
473-21, Gayeo-ro, Yeoju-si, Gyeonggi-do, Korea

FCC Accreditation Designation No.: KR0100, Registration No.: 444148

15.247
YE4XSG4

X] Production [ ] Pre-production [ ] Engineering

1.1. EUT description

Equipment under test
Frequency range
Model:

Modulation technique
Number of channels
Antenna specification

Power source

H/W version

S/W version

In-vehicle Infortainment System

2402 Mz ~2 480 Mz (BDR/EDR)

XSG4

GFSK, n/4DQPSK, 8DPSK

2402 Mtz ~2 480 Mz (BDR/EDR): 79ch
Antenna type : PCB Antenna // Peak gain: -4.54 dBi

DC12V

CPU BOARD : G4 MEDIA V1.2

AV BOARD : G4 AV V2.1

SYSTEM OS : Android 4.4.2 sw version 1.6.9(KA13)
NAVI OS : Android 4.4.2 sw version 1.6.9

MICOM : GX4A0012-00(KAO08-B)-Ff

Scaler : GX4B1012-02(KA08-0)-D
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1.2. Requirements for Bluetooth transmitter
15.247(a)(1) that the rx input bandwidths shift frequencies in synchronization with the transmitted signals.

Pseudorandom frequency hopping sequence

The channel is represented by a pseudo-random hopping sequence hopping through the 79 RF channels. The
hopping sequence is unique for the piconet and is determined by the Bluetooth device address of the master;
the phase in the hopping sequence is determined by the Bluetooth clock of the master. The channel is divided
into time slots where each slot corresponds to an RF hop frequency. Consecutive hops correspond to
different RF hop frequencies. The nominal hop rate is 1 600 hops/s.

Equal hopping frequency use
The channels of this system will be used equally over the long-term distribution of the hopsets.

Example of a 79 hopping sequence in data mode:

02, 05, 31, 24, 20, 10, 43, 36, 30, 23, 40, 06, 21, 50, 44, 09, 71, 78, 01, 13, 73, 07, 70, 72, 35, 62, 42, 11, 41,
08, 16, 29, 60, 15, 34, 61, 58, 04, 67, 12, 22, 53, 57, 18, 27, 76, 39, 32, 17, 77, 52, 33, 56, 46, 37, 47, 64, 49,
45, 38, 69, 14, 51, 26, 79, 19, 28, 65, 75, 54, 48, 03, 25, 66, 05, 16, 68, 74, 59, 63, 55

System receiver input bandwidth

Each channel bandwidth is 1 M.

The system receivers have input bandwidths that match the hopping channel bandwidths of their
corresponding transmitters and shift frequencies in synchronization with the transmitted signals.

15.247(g): In accordance with the Bluetooth Industry Standard, the system is designed to comply with all of
the regulations in Section 15.247 when the transmitter is presented with a continuous data (or information)
system.

15.247(h): In accordance with the Bluetooth Industry Standard, the system does not coordinate it channels
selection/ hopping sequence with other frequency hopping systems for the express purpose of avoiding the
simultaneous occupancy of individual hopping frequencies by multiple transmitters.
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1.3. Test configuration
The Glosys Inc. // In-vehicle Infortainment System // XSG4 // FCC 1D: YE4XSG4 was tested according

to the specification of EUT, the EUT must comply with following standards and KDB documents.

FCC Subpart C 15.247
KDB 558074 D01 V05r02
ANSI C63.10-2013

1.4. Device modifications
N/A

1.5. Accessory information

Equipment Manufacturer Model Serial No. Power source

1.6. Sample calculation
Where relevant, the following sample calculation is provided

For all conducted test items :
The offset level is set in the spectrum analyzer to compensate the RF cable loss and attenuator factor

between EUT conducted output port and spectrum analyzer. With the offset compensation, the spectrum
analyzer reading level is exactly the EUT RF output level.

Offset(dB) = RF cable loss(dB) + attenuator factor(dB).
=0.51+10=10.51 (dB)

For Radiation test :
Field strength level (dB4V/m) = Measured level (dB4V) + Antenna factor (dB) + Cable loss (dB) — Amplifier

gain (dB)

1.7. Measurement Uncertainty

Test Item Uncertainty
Uncertainty for Conduction emission test 2.46 dB
Uncertainty for Radiation emission test Below 10t 4.40 dB
(include Fundamental emission) Above 10 504 dB
Note. This uncertainty represents an expanded uncertainty expressed at approximately the 95% confidence
level using a coverage factor of k=2.
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1.8. Frequency/channel operations

Ch.

Frequency (Miz)

Rate(Mbps)

00

2402

BDR 1 Mbps,
EDR 2 Mbps,

EDR 3 Mbps

40

2442

BDR 1 Mbps,
EDR 2 Mbps,
EDR 3 Mbps

78

2480

BDR 1 Mbps,
EDR 2 Mbps,
EDR 3 Mbps
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2. Summary of tests

Reference Test description Test results

15.247(a)(1)(iii) 20 dB bandwidth Pass

15.247(b)(1) Output power Pass

15.247(a)(1) Channel separation Pass

15.247(a)(1)(iii) Number of channels Pass

15.247(a)(1)(iii) Time of occupancy Pass

15.205, 15.209 Radiated restricted band and emission Pass

15.207(a) AC conducted emissions N/AM

15.207(d) Conducted band edge and out of band emissions Pass

Note.

1. This device uses a DC 12 V power supply and does not have an AC conducted emissions test.
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3. Test results

3.1. 20 dB bandwidth
Test procedure
ANSI 63.10-2013

Test setup

EUT Attenuator

Test setting
1. Span = Set between two times and five times the OBW

2.RBW >1 %to 5 %of the OBW
3. VBW >3 * RBW

4. Sweep = Auto

5. Detector function = Peak

6. Sweep = Auto couple

7. Trace mode = Max hold

8. All the trace to stabilize

Spectrum analyzer

Limit
Not applicable
Frequency(Mk) Channel no. Data rate(Mbps) Measured bandwidth(Mi)

2402 00 0.805
2442 40 BDR 1 Mbps 0.805
2480 78 0.805
2402 00 1.240
2442 40 EDR 2 Mbps 1.222
2 480 78 1.194
2402 00 1.209
2442 40 EDR 3 Mbps 1.204
2 480 78 1.203
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3.2. Output power
Test procedure
KDB 558074 v05r02 & ANSI 63.10-2013 — Section 11.9.2.1 and 11.9.2.3.2

Test setup

Power meter,
Power sensor

EUT Attenuator

Test setting

Alternatively, measurements may be performed using a wideband gated RF power meter provided that the
gate parameters are adjusted such that the power is measured only when the EUT is transmitting at its
maximum power control level. Because the measurement is made only during the ON time of the
transmitter, no duty cycle correction factor is required.

Limit
According to §15.247(a)(1), Frequency hopping systems shall have hopping channel carrier frequencies
separated by a minimum of 25 kiz or the 20 dB bandwidth of the hopping channel, whichever is greater,

provided the systems operate with an output power no greater than 125 mW.

According to §15.247(b)(1), For frequency hopping systems operating in the 2 400 ~ 2 483.5 Mz employing
at least 75 non-overlapping hopping channels, and all frequency hopping systems in the 5 725 ~ 5 805 Mt
band: 1 Watt.

According to §15.247(a)(4), The conducted output power limit specified in paragraph (b) of this section is
based on the use of antennas with directional gains that do not exceed 6 dBi.
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Test results

Frequency(Mkz) | Channel no. Data rate(Mbps) Polzv‘;ir?dg];m) PowIe’;il(;Bm) Power Limit (dBm)
2402 00 1.53 1.93 20.97
2442 40 BDR 1 Mbps 2.70 3.05 20.97
2480 78 0.96 1.33 20.97
2 402 00 -1.38 0.96 20.97
2442 40 EDR 2 Mbps -0.49 2.14 20.97
2 480 78 -0.47 2.14 20.97
2 402 00 -1.32 1.10 20.97
2 442 40 EDR 3 Mbps -0.35 2.24 20.97
2480 78 -0.50 2.20 20.97
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3.3. Carrier frequency separation
Test procedure
KDB 558074 v05r02 & ANSI 63.10-2013
Test setup
EUT Attenuator Spectrum analyzer

Test Setting

1. The EUT must have its hopping function enabled. Use the following spectrum analyzer settings:

2. Span = wide enough to capture the peaks of two adjacent channels

3. RBW: Start with the RBW set to approximately 30% of the channel spacing; adjust as necessary to best
identify the center of each individual channel.

4. Video (or Average) Bandwidth (VBW) > RBW

5. Sweep = auto

6. Detector function = peak

7. Trace = max hold

8. Allow the trace to stabilize.

Use the marker-delta function to determine the separation between the peaks of the adjacent channels.
Compliance of an EUT with the appropriate regulatory limit shall be determined. A plot of the data shall be
included in the test report.

Limit

According to 15.247(a)(1), frequency hopping system operating in 2 400 ~ 2 483.5 M. Band may have
hopping channel carrier frequencies that are separated by 25 kiz or two-third of 20 dB bandwidth of the
hopping channel, whichever is greater, provided the systems operate with an output power no greater
than 125 mW.
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Test results

Channel Separation Limit
Frequency(Mk) Channel no. Data rate(Mbps) p W
(M) (M)
2442 40 BDR 1 Mbps 0.994 = (0.537
2442 40 EDR 3 Mbps 1.002 = 0.803
Hopping mode BDR(1Mbps) Hopping mode EDR(3Mbps)
Spectrumz (=] F Spectrum? (0 | SpecERmBINCO)
Rof Level 17.00 dém  Offset 10,51 dé & RBW 30 kHz Rof Lovel 17.00 dém Offset 10,51 dé & RBW 30 kHz
Att 25 dd SWT 63.3 5 & VBW 100 kHz Mode Auto FET Att 25 dd SWT 63.3 5 & VBW 100 kHz Mode Auto FET
@ 1Pk Max @ 1Pk Max
D21] 1.47 dBj D21]
- Mi1] G ‘I :flnll.lli:u‘..l\ i Mi1]
J\(‘An = J‘n-"" 1\(‘.'1" nr\_v-'\;\;:‘llu‘.;““”‘ GHEz I[.\\ rﬂll . = -
10 damLY s I.L l"\'Ir . A i [ Ja"—n"-' l/‘""l Ll Pl " [ "-pwn'l AL I|| . Fiia) / V1
il 3 ' G w4 i v |
i 4 \ \n
3"/“; —re A B a0, 20 ¢B
40 g8 40 g8
-60 -60
<70 <70
-80 dBm- -80 dBm-
CF 2.442 GHz 10001 Ft\ Bp«n 3.0 MHz CF 2.442 GHz 10001 Ft\ Bp«n 3.0 MHz
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34. Number of hopping frequency
Test procedure
KDB 558074 v05r02 & ANSI 63.10-2013
Test setup
EUT Attenuator Spectrum analyzer

Test setting

The EUT shall have its hopping function enabled. Use the following spectrum analyzer settings.

1. Span: The frequency band of operation. Depending on the number of channels the device supports, it may
be necessary to divide the frequency range of operation across multiple spans, to allow the individual
channels to be clearly seen.

2. RBW: To identify clearly the individual channels, set the RBW to less than 30% of the channel spacing or

the 20 dB bandwidth, whichever is smaller.

.VBW = RBW.

. Sweep = auto

. Detector function = peak

. Trace = max hold

AN D0 W

All the trace to stabilize. Use the marker-delta function to determine the separation between the peaks of the
adjacent channels.

Limit
According to 15.247(a)(1)(iii), for frequency hopping system operating in the 2 400 ~ 2 483.5 Miz bands
shall use at least 15 hopping frequencies.
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Test results

Frequency Data rate(Mbps) Number of hopping frequency Limit
2402 ~ 2480 Mtz BDR 1 Mbps 79 >15
2402 ~ 2480 Mtz EDR 3 Mbps 79 >15
Hopping mode_ BDR(1Mbps) Hopping mode_ EDR(3Mbps)
Spectrum Spectrum 4 (%) ks
Rof Level 32.51 d8m  Offset 10,51 dé & RBW 300 kHz Rof Level 32.51 d8m  Offset 10,51 dé & RBW 300 kHz
40dé  SWT 10.1 ms & VBW 1 MH:  Mode Sweep Att 40 dB  8WT 10.1 ms & VBW 1 MHz Mode Sweep
Wk Max @ 1Pk Max
30 o8 30 o8
20 20
10 10 o
ooy "‘1”]["1' F']f“'.“ﬁ”r AR ] ||| [ mqlfﬂl‘-" 1|’-"|n|Pj|r‘pr‘P|rr f-\l‘r][ﬁi —-,]n]!an e VYV T vy Vywy YVY WV v
ALERRAA AN U [ | VY '( I ! \
i T ]
f
40 B -40
50 o 40 o
£0 o £0 o
Htart 2.4 GHz l-E'I;I.I‘J'I pts Stop 2.4415 GHz CF 2.42075 GHz I-E'I;.«-El pts Span 41.5 MHz
Spec s SRR = Spec s SRR =
Rof Lovel 32.00 d8m  Offset 10,51 dB & RBW 300 kHz Rof Lovel 32.00 d8m  Offset 10,51 dB & RBW 300 kHz
Att 40dé  SWT 10.1 ms & VBW 1 MH:  Mode Sweep Att 40 dB  8WT 10.1 ms & VBW 1 MHz Mode Sweep
@ 1Pk Max @ 1Pk Max
30 30
204 20 ds
10 10 a8
R B T [P, IRITIOT (SOOI [UEIED [DTVTTEN OUpum EYUDINY qure EPURIUN Dy
U'J“”|U'||||"U\[|II'"I||' LR !“V'IIUVV Illy]“"llv T \AAAAALASAARAS ALSAAAAA AAAANAAAL A AL A
..[J-w RARI ARSI RRRRRAR ARARIIAN |\ s '
-20 ll -20
30 o \ 30 o
Mo -
40 o8 -40 o
50 ¢8 50 d8
CF 2.4625 GHz I-E'IEI'I pts BF::*?-I'I MHz CF 2.4625 GHz I-E'IEI'I pts Bpﬂi?.l‘l MHz
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3.5. Time of occupancy
Test procedure
KDB 558074 v05r02 & ANSI 63.10-2013
Test setup
EUT Attenuator Spectrum analyzer

Test setting

1. The EUT must have its hopping function enabled.

2. Span = zero span, centered on a hopping channel

3. RBW shall be < channel spacing and where possible RBW should be set >> 1/ T, where T is the
expected dwell time per channel.

4. Sweep: As necessary to capture the entire dwell time per hopping channel; where possible use a video
trigger and trigger delay so that the transmitted signal starts a little to the right of the start of the plot. The
trigger level might need slight adjustment to prevent triggering when the system hops on an adjacent
channel; a second plot might be needed with a longer sweep time to show two successive hops on a
channel.

5. Detector function = peak

6. Trace = max hold

Limit
According to 15.247(a)(1)(iii), for frequency hopping system operating in the 2 400 ~ 2 483.5 Mk band,

the average time of occupancy on any frequency shall not be greater than 0.4 second within a 31.6
second period.

A period time = 0.4(s) X 79 = 31.6(s)

Time of occupancy on the TX channel in 31.6 sec
= time domain slot length % (hop rate + number of hop per channel) x 31.6
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Operation mode: GFSK , 1/4-DQPSK, 8DPSK

Packet type | F"ednneY | Dl time Tmhf:[:n)?;ly6 | o
DHI 2442 0.421 134.72 400
DH3 2442 1.682 269.12 400
DHS 2442 2.930 312.53 400

2-DHI1 2442 0.435 139.20 400
2-DH3 2442 1.686 269.76 400
2-DHS5 2442 2.935 313.07 400
3-DHI1 2442 0.434 138.88 400
3-DH3 2442 1.686 269.76 400
3-DHS5 2442 2.936 313.17 400

Note:

Normal Mode

DH1: Dwell time (ms) x [(1 600 + 2) + 79] x 31.6(s) = 134.72 (ms)
DH3: Dwell time (ms) % [(1 600 +4) + 79] x 31.6(s) =269.12 (ms)
DHS5: Dwell time (ms) % [(1 600 + 6) + 79] x 31.6(s) = 312.53 (ms)
2-DH1: Dwell time (ms) x [(1 600 + 2) +79] x 31.6(s) = 139.20 (ms)
2-DH3: Dwell time (ms) x [(1 600 +4) + 79] X 31.6(s) = 269.76 (ms)
2-DH5: Dwell time (ms) % [(1 600 + 6) + 79] x 31.6(s) = 313.07 (ms)
3-DH1: Dwell time (ms) x [(1 600 + 2) + 79] x 31.6(s) = 138.88 (ms)
3-DH3: Dwell time (ms) x [(1 600 +4) + 79] x 31.6(s) = 269.76 (ms)
3-DHS: Dwell time (ms) x [(1 600 + 6) + 79] x 31.6(s) = 313.17 (ms)
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BDR(1Mbps)

EDR(2Mbps)

Spectrum 3 @I ‘ng'l Spectrum 3 @I [n'?
Rof Level 12.00 d8m = RBW 1 MHz Rof Level 12.00 d8m = RBW 1 MH:
ant I0dD @ SWT 1B ms & VBW 1 MHz ant I0dB @ SWT 1ms e VBW 1MHz
SGL TRG:VID SGL TRG:VID
[[o 17k Max [[o 17k Max
1] 540 dn) 2011 .15 dn|
421.200 s 44,8000 jus
Mil1] 63.64 dBim maf1) 58.18 dBim|
0 di 1.246920 ms 0 di -3.0000 ps
| T
W |
1 20 dam— ]|
- <30 1
40
: aBm
50
| I |
['| L I UM | |' Ho il
&0
GF 2,442 GHz 10001 pts 180.0 s/ | CF 2,442 GHz 10001
Spectrum 3 @I En'? Spectrum 3 ®I ‘n'?]
Rof Level 12.00 d8m = RBW 1 MHz Rof Level 12.00 d8m = RBW 1 MHz
ant I0dB @ SWT 3 ms e VEW 1 MHz ant I0dB @ SWT 2.5 ms & VBW 1 MHz
SGL TRG:VID SGL TRG:VID
[[o 17k Max [[o 17k Max
D2(1] 2.60 di) D201 7.70 ab|
1681500 ms 1.606300 ms
Mil1] 62,93 dBim maf1) 55.95 diim|
0 di 2,492900 ms 0 di 2,000 ps
204 ' 20 ’r..
<30 68 20
= : aBm
50
m|.... YT
&0
CF 2,442 GHz 10001 pts CF 2,442 GHz 10001 pts 250.0 s/ |
Spectrum 3 @I Spactrum 3 @I ‘ng'l
Rof Level 12.00 d8m = RBW 1 MHz Rof Level 12.00 d8m = RBW 1 MHz
ant I0dB @ SWT 4.5ms & VBW 1 MHz ant I0dB @ SWT 3.8ms & VBW 1 MHz
SGL TRG:VID SGL TRG:VID
[[o 17k Max [[o 17k Max
Da(1] 0.17 di| D2[1] +.64 di|
2.929850 ms 2.934600 ms
Mil1] 64.36 dBim maf1) 59.66 diim|
0 di 2,742050 ms 0 di 2,000 ps
: ' |
206 206 T
<30 68 <30 68 ]
40 1
. - I
THT - T f
&0 &0
GF 2.442 GHz 10001 pts 450.0 s/ | CF 2,442 GHz 10001 pts 3600 s/ |

This report shall not be reproduced except in full, without the written approval of KES Co., Ltd.
The results shown in this test report refer only to the sample(s) tested unless otherwise stated.
The authenticity of the test report, contact shchoi@kes.co.kr

KES-QP-7081-06 Rev. 7

KES

A4




«es@

KES Co., Ltd.

3701, 40, Simin-daero 365beon-gil,
Dongan-gu, Anyang-si, Gyeonggi-do, 14057, Korea
Tel: +82-31-425-6200 / Fax: +82-31-424-0450
www.kes.co.kr

Report No.:

KES-RF1-20T0226
Page (21)of (47)

EDR(3Mbps)
?ﬁﬁmm g ] ﬁmmma a)| &
Rof Level 12.00 dém = RBW 1 MHz Rof Level 12.00 dém = RBW 1 MHz
Att I0dE & SWT 1 ms & VBW 1 MMz Att 0 dBE & SWT 4 ms & VBW 1 Mz
SGL TRG:VID SGL TRG:VID
| [[o 17k Max
ol = l!':llltlll}l‘!Jr\l i 2.9 e
0 di M .I I!:.IE:I:EIIIII“:‘J‘A\‘ 0 de i < i."r".':tllll Tj‘:
=10 o <10 d8m-
i
s [I d g L | i ]— I 1 ! Y
T 1 ll
T w
1 T ‘||||ur- 2 D o T
-80 gBmy I -80 0B
CF 2.442 GHz l-E'I;l.I‘J'I Ft; lnﬂ.llu{: CF 2.442 GHz l-E'I;l.I‘J'I Ft; -Iﬂl:l.lll“id
ﬁmmma a &
Rof Level 12.00 dém - RBW 1 MH:z
Att I0dE & SWT 2.5 ms & VBW 1 MMz
SGL TRG:VID
|
Da(1] 7.26 4B
Mi[1] .'I:I:i":,.\:’l Il'll'!‘-ll\\
.500 ps
Blank
50
by |
-80 a8
CF 2,442 GHz 10001 pts 250.0 s/ |
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3.6. Radiated restricted band and emissions
Test setup

The diagram below shows the test setup that is utilized to make the measurements for emission from 9 kifz to
30 Mz Emissions.

Turn Table

EUT
? Coaxial

Power Cable 08m —Cable

2 o ———> !

Ground Plane

Power

EMI Receiver

The diagram below shows the test setup that is utilized to make the measurements for emission from 30 Mt
to 1 (lz emissions.

Turn Table
1m —4m
EUT
Coaxial
Power Cable 0.8m Cable

i 3m ————P| T

Ground Plane
Power

EMI Receiver
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The diagram below shows the test setup that is utilized to make the measurements for emission from 1 Gz to
the tenth harmonic of the highest fundamental frequency or to 40 (lz emissions, whichever is lower.

i Antenm
i - ower
i
i
E].JT W"b jm ‘l—. p H{JTH
Y antenna
( B Spectrum
; L‘ N analyzer
$ i [
| |
Turntable 1 Im \
Sm
B [ ]88
r Pre-amp %' 0o
| | | |

Test procedure

Radiated emissions from the EUT were measured according to the dictates in section 11.11 & 11.12 of ANSI
C63.10-2013.
Test procedure below 30 Miz

1.

The EUT was placed on the top of a rotating table 0.8 meters above the ground at a 3 meter
anechoic chamber test site. The table was rotated 360 degrees to determine the position of the
highest radiation.

Then antenna is a loop antenna is fixed at one meter above the ground to determine the maximum
value of the field strength. Both parallel, ground parallel and perpendicular of the antenna are set to
make the measurement. It was determined that parallel was worst-case orientation; therefore, all final
radiated testing was performed with the EUT in parallel.

For each suspected emission, the EUT was arranged to its worst case and then the table was turned
from 0 degrees to 360 degrees to find the maximum reading.

The test-receiver system was set to average or quasi peak detect function and Specified Bandwidth
with Maximum hold mode.

Test procedure above 30 M

1.

The EUT was placed on the top of a rotating table 1.5 meters above the ground at a 3 meter anechoic
chamber test site. The table was rotated 360 degrees to determine the position of the highest
radiation.

The antenna is a bi-log antenna, a horn antenna ,and its height are varied from one meter to four
meters above the ground to determine the maximum value of the field strength. Both horizontal and
vertical polarizations of the antenna are set to make the measurement.

For each suspected emission, the EUT was arranged to its worst case and then the antenna was tuned
to heights from 1 meter to 4 meters and the table was turned from 0 degrees to 360 degrees to find
the maximum reading.

The test receiver system was set to Peak Detect Function and Specified Bandwidth with Maximum
Hold Mode.
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5. Spectrum analyzer settings for f <1 (lfz:

Span = wide enough to fully capture the emission being measured
RBW =100 kifz

VBW = RBW

Detector = quasi peak

Sweep time = auto

Trace = max hold

6. Spectrum analyzer settings for f =1 (Hz: Peak

Analyzer center frequency was set to the frequency of the radiated spurious emission of interest
RBW=1 Mk

VBW = 3 M

Detector = peak

Sweep time = auto

Trace = max hold

Trace was allowed to stabilize

POHLOE

SISISICETACIS)

7. Spectrum analyzer settings for f =1 (lz: Average

Analyzer center frequency was set to the frequency of the radiated spurious emission of interest

RBW =1 Mk

VBW >3 x RBW

Detector = RMS, if span/(# of points in sweep) = (RBW/2). Satisfying this condition may

require increasing the number of points in the sweep or reducing the span. If this condition

cannot be satisfied, then the detector mode shall be set to peak.

Averaging type = power(i.e., RMS)

1) As an alternative, the detector and averaging type may be set for linear voltage averaging.

2) Some instruments require linear display mode in order to use linear voltage averaging. Log or
dB averaging shall not be used.

Sweep = auto

Trace = max hold

Perform a trace average of at least 100 traces.

A correction factor shall be added to the measurement results prior to comparing to the emission

limit in order to compute the emission level that would have been measured had the test been

performed at 100 percent duty cycle. The correction factor is computed as follows:

1) If power averaging (RMS) mode was used in step (5, then the applicable correction factor is
10 log(1/x), where x is the duty cycle.

2) If linear voltage averaging mode was used in step (5), then the applicable correction factor is
20 log(1/x), where x is the duty cycle.

3) If a specific emission is demonstrated to be continuous (= 98 percent duty cycle) rather than
turning on and off with the transmit cycle, then no duty cycle correction is required for that
emission.

CIZIC)S)

)

ORI

This report shall not be reproduced except in full, without the written approval of KES Co., Ltd.
The results shown in this test report refer only to the sample(s) tested unless otherwise stated.
The authenticity of the test report, contact shchoi@kes.co.kr

KES-QP-7081-06 Rev. 7 KES A4



KES Co., Ltd.

3701, 40, Simin-daero 365beon-gil, Report No.:
KB Dongan-gu, Anyang-si, Gyeonggi-do, 14057, Korea KES-RF1-20T0226
Tel: +82-31-425-6200 / Fax: +82-31-424-0450 Page (25 ) of (47)

www.kes.co.kr

Note.
1. f<30 M, extrapolation factor of 40 dB/decade of distance. Fg = 40log(Dw/Ds)
f =30 M, extrapolation factor of 20 dB/decade of distance. Fq = 20log(D/Ds)

Where:
Fq4 = Distance factor in dB
Dm = Measurement distance in meters
Ds = Specification distance in meters

2. Field strength(dBiV/m) = Level(dBgV) + CF (dB) + or DCF(dB)
Margin(dB) = Limit(dBzV/m) - Field strength(dBzV/m)

98]

4. FEmissions below 18 (lz were measured at a 3 meter test distance while emissions above 18 (i

were measured at a 1 meter test distance with the application of a distance correction factor.

7.  The fundamental of the EUT was investigated in three orthogonal orientations X, Y and Z, it was determined
that X orientation was worst-case orientation; therefore, all final radiated testing was performed with the

EUT in X orientation.

8. The worst-case emissions are reported however emissions whose levels were not within 20 dB of

respective limits were not reported.

9. According to exploratory test no any obvious emission were detected from 9 kiiz to 30 M.
Although these tests were performed other than open field site, adequate comparison measurements
were confirmed against 30 m open field site. Therefore sufficient tests were made to demonstrate
that the alternative site produces results that correlate with the ones of tests made in an open field

based on KDB 414788.

Limit

According to 15.209(a), for an intentional radiator devices, the general required of field strength of radiated
emissions from unintentional radiators at a distance of 3 meters shall not exceed the following values :

Frequency (Mk) Distance (Meters) Radiated (£V/m)
0.009 ~ 0.490 300 2400/F(kifz)
0.490 ~ 1.705 30 24000/F(klz)

1.705 ~30.0 30 30
30 ~ 88 3 100**
88 ~216 3 150%**
216 ~ 960 3 200%**

Above 960 3 500

**Except as provided in paragraph (g), fundamental emissions from intentional radiators operating under this
Section shall not be located in the frequency bands 54 ~ 72 Mz, 76 ~ 88 Mz, 174 ~ 216 Mz or 470 ~ 806 M.
However, operation within these frequency bands is permitted under other sections of this Part, e.g., Sections

15.231 and 15.241.
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Test results (Below 30 Mk)

Mode: BDR
Distance of measurement: 3 meter
Channel: 40(Worst case)
Parallel
KES <<G (30 - 1 000) MHz RE TEST>>
SAC #5 Glosys X8G4 _ BDR 2442 Ok-30M.dat
Modal Glosys XSG4 Standard
Mode BDR 2442 Ant. Factor 461(+6 0B Aft.) KOLAS
-Ppsraicr : KES
Power
Remark
[dB(uv/m)]
120 gr— 2_15_200-1>
120 (aP)
BDR 2442 Ok-30M>
110 opEEleri_H PK)
100 Final ltem(H.QP)
20
80 — —
k] 70
5 &0
50 —
o
40
30 i o
20
10
0
0.01 10 1.00 10.00 30.00
Frequancy [MHz]
Final Result
No. Frequency (P) Reading c.f Resul t Limit Margin Height Angle Remark
; B 4 g
[MHz] [dB(uv)] [dB(1/m)] [dB(uV/m)] [dB(uv/m)] [ee]  [enm] [deq]
1 0601 H 159 20.4 6.3 72.0 3.7 100.0 21.0
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Test results (Below 1 000 Miz) — Worst case
Mode: BDR
Distance of measurement: 3 meter
Channel: 40(Worst case)
Horizontal // Vertical
KES <<G (30 - 1 000) MHz RE TEST>>
SAC #5 Glosys XSG4 _ BDR 2442 30M-1G dat
qam{;;mv:‘m;]
120 % Feee Limit(QP)
I'SE <Glosys X3G4 _gﬁpﬁ)ﬂz{:;ﬁfzi{ﬂ G
:2% | 7 ‘M. ri t MWQ s m .w»“
20 E | ; 1A ML Ll TR ey
e e e e i S
0.00 50.00 100.00 S 500.00 W[Iﬁg:m
Final Result
Mo. Freguency (P) Reading c.f Result Limit Margin Height Angle Remark
Q:’ ar QP QP
[MHz] [dB(uwv)] [dB(1/m)] [dB(uV/m)] [dB(uV/m)] [dB] [em] [deg]
1 159,980 H 446 -12.8 31.8 435 1.7 187.0 261.8
2 161.920 H .7 -12.9 27.8 435 15.7 168.0 223.2
3 245,848 H 49 8 -14.0 35.8 45 .0 10.2 171.0 311.9
4 370591 H 51.6 -10.9 407 45 .0 5.3 108.0 73.9
5 411,574 H 41.8 9.7 32.1 45 .0 3.9 106.0 275.1
6 450801 H 42 8 8.1 347 45 .0 11.3 111.0 170.2
7 47,945 Y 30.2 -12.8 17 .4 40.0 22.6 103.0 83.0
5] 119.9688 v 4.7 -15.4 19.3 435 242 102.0 50.9
9 249 948 v 39.5 -14.0 25.5 45.0 20.5 236.0 250.5
10 460,801 V 32.0 -8.1 23.9 45.0 221 104.0 260.9
11 519,001 V 371 -7.4 29.7 45.0 16.3 104.0 171.8
12 B45. 223 WV 32.1 -4.9 27.2 45.0 18.8 221.0 140.0
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Test results (Above 1 000 Mi)

Mode: BDR
Distance of measurement: 3 meter
Channel: 00
- Spurious
Frequency Level Detect mod Ant. Pol. CF DCF Field strength Limit Margin
(M) (dBaV) ctect mode (H/V) (dB) (dB) (@BV/m) | (dBV/m) (dB)
1037.72 53.30 Peak H -10.96 - 42.34 74.00 31.66
1037.72 52.06 Peak -10.96 - 41.10 74.00 32.90
- Band edge
Frequency Level Detect mod Ant. Pol. CF DCF Field strength Limit Margin
(i) (dBaV) cectmode | @mw) (dB) (dB) @B N/m) | (@Bi/m) | (dB)
2 349.96 48.78 Peak \% -2.94 - 45.84 74.00 28.16
2351.11 48.22 Peak H -2.93 - 45.29 74.00 28.71
2375.94 48.75 Peak A\ -2.83 - 45.92 74.00 28.08
2 376.05 48.69 Peak H -2.83 - 45.86 74.00 28.14
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
Spectrum E| Spectrum E|
Ref Lovel 102.00 d8uv - RBW 1 Mz Ref Lovel 102.00 d8uv - RBW 1 Mz
Alt 15 d8 SWT 32.1ms & VBW 3 MHz Mode Sweep Att 15 dé SWT 32.1ms & VBW 3 MHz Mode Sweep
| |
m2[1] M2[1]
%0 By Mi[1] %0 By Mi[1]
vl | _ L L. "'ii' — e - .
40 di T 40 diy
0 o) 0 ab
10 di i‘- 10 di i i‘.
Start E.JCIHZ 32001 pts wz.ucuz Start E.JCIHZ 32001 pts wz.ucuz
M:::;_'I Ref | Tre | f-_l:nluu 5 | ¥-value - | Funetion | Function Result | N:::;_'I Ref | Tre | f-_l:nluu 3 | 'f-.va‘hu - | Funetion | Function Result |
" T T " T TR
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Horizontal // Peak for 1 Gz to3 Gz Vertical // Peak for 1 iz to 3 Gz

s ) 7] e S ) (7]
Ref Lovel 103.00 dauv - RBW ] MHz Rof Level 52.00 dauv - RBW 1 MHz
Attt 15c8 SWT 32.1ms & VBW 3 MHz  Mode Sweep Attt SdB  SWT 32.1ms & VBW 3 MH:  Mode Sweep
@ 1Pk Max @ 1Pk Max

100 de mz[1] L I 53,30 dBpy] 12[1] 52,06 dipv|
| ' 1.0377180 GHz 1.0377180 GHz
90 d8 Mi[1] 99.06 dBpY B0 dEys Mi[1] A 5.3
= 2.4018620 GHz 24010620 GHz
50 o 0 By
70 diys 60 By
:' A
h 40 diys
40 dByN- - - 0
30 dis 20 day
20 dByN- 10
10 0 di;
Start 1.0 GHz 32001 pts Stop 3.0 GHz Start 1.0 GHz 32001 pts Stop 3.0 Gz
Marker Marker
Type | ket | Tre | ®-walue 1 Y-walue | Function | Function Result | Type | Red | Tre | ®-walue 1 Y-walus | Function | Function Result |
M| 1] 2.401663 GHz | 99.06 dByv | M| 1) 2.401663 GHz | 75.32 dbpv |
Mz 1 1.037718 GHz | 53.30 dByV Mz 1 1.037718 GHz | 52.06 dByV
M3 1 2.427737 GHz 51.76 dByv M3 1 2.427737 GHz 51.03 dBpv

Horizontal // Peak for 3 Gz to 18 (ilz Vertical // Peak for 3 Gz to 18 (iz

Spectrum 2 (@ ka Spectrum 2 W ks
Rof Lovel B7.00 dauv & RBW 1 MHz Rof Lovel B7.00 dauv & RBW 1 MHz
Att 0dE  BWT 60 ms & VBW 3 MH:  Mode Auto Sweep Att 0dB  SWT 60 ms & VBW 3 MHz  Mode Auto Sweep
(@ 1Pk Max (@ 17K Max

B0 oy B0 oy
7 " 7 s
60 dilys 60 dilys
S0 diyv- SO diys
R W B - T AR L

S : f 20 dau
20 diys 20 Ay
10 Al 10 Al

0 digh 0 dBys

-10 aiy | -10 aiy

z

Start 3.0 CHf' 32001 EIS Stop 18.0 GHz Start 3.0 CH" 32001 EIS Stop 18.0 GHz
1 J1 | Measuring... 411 JL | Heasuring.. |

Note.
1. No spurious emission were detected above 3 (lfz.
2. Average test would be performed if the peak result were greater than the average limit.
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Mode: BDR
Distance of measurement: 3 meter
Channel: 40
Frequency Level Detect mod Ant. Pol. CF DCF Field strength Limit Margin
(M) (dBaV) etect mode (H/V) (dB) (dB) (dB&V/m) (dB&V/m) (dB)
103791 55.15 Peak H -10.96 - 44.19 74.00 29.81
103791 53.93 Peak A\ -10.96 - 42.97 74.00 31.03
1326.96 51.99 Peak A\ -9.42 - 42.57 74.00 31.43
1332.83 57.28 Peak H -9.39 - 47.89 74.00 26.11
Horizontal // Peak for 1 Gz to 3 iz Vertical // Peak for 1 (iz to 3 (i
Specum 2 (0 | SpeUmmBRNCSpea)) (%) Specum 2 (0 | peemBRNC S (%)
Attt 15d8 SWT 32.1 ms & VBW 3 MH: Mode Sweep Att 10 g8 SWT 32.1 ms & VBW 3 MHr Mode Sweep
@ 1Pk Max @ 1Pk Max
100 day mMa[1] L 55 2] M2[1] [ 5 .‘.‘J.
0 e v ' o e
i 80 s
70 W
70 Ay
) B
&0 a8y
wmmiﬁim b y ; i, s v s
40 OBy — = " ;
30 b
20 diys
20 abyuN-
10 B
10 o8 &
w 1.0 GHz 22001 ﬁi SI_DE 3.0 GHz E 1.0 GHz 22001 ﬁi SI_DE 3.0 GHz
T;;fj Ref | Tre | X-valug | ¥-value | Function | Function Result ] tl.':;_.:,] wef | Tre | *-value | ¥-walue | Function | Function Result |
ML 1] 2441924 GHa | 102.07 depv | M| 1] 2441524 Ghz | 96.52 dipV |
M2 1 1.332833 GHz | £7.28 dByV M2 1 1.326959 GHz | £1.99 diyv
M3 1 i_ﬂ_!‘_ﬁﬁE GHz _Si_]_s_d_!pv M3 1 i_ﬂ_!‘_ﬁﬁE GHz _Eifj_a_d_!pv
Horizontal // Peak for 3 Oz to 18 (Hiz Vertical // Peak for 3 Gz to 18 (iz
Fﬁmw"‘ 2 ® & Fﬁmw"‘ z O SEsenmsic) &
Rof Lovel B7.00 dauv & RBW 1 MHz Rof Lovel B7.00 dauv & RBW 1 MHZ
Att 0 dB BWT &0 ms & VAW 3 MHz Mode Auto Sweep Att 0 dB SWT 60 ms & VBW 3 MHz Mode Aulo Sweep
[ 1Pk Max [ 1Pk Max
80 dbys 80 dbys
60 dbys 60 dbys
S0 diuv- S0 diuv-
30 dbys - - 30 dbys . : |
20 doys 20 by
10 abys 10 abys
-10 dByv- -10 dByv-
w 3.0 GHz a2001 Els St 18.0 GHz w 3.0 GHz a2001 Els St 18.0 GHz
L )i I Measuring... m % 4l )i I Measuring... m % P

Note.
1. No spurious emission were detected above 3 (lz.
2. Average test would be performed if the peak result were greater than the average limit.
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Mode: BDR
Transfer rate: 1 Mbps
Distance of measurement: 3 meter
Channel: 78
- Spurious
Frequency Level Detect mod Ant. Pol. CF DCF Field strength Limit Margin
(M) (dBuV) etect mode (H/V) (dB) (dB) @BN/m) | (dBV/m) (dB)
1 042.03 53.57 Peak H -10.94 - 42.63 74.00 31.37
1 042.03 53.25 Peak \% -10.94 - 42.31 74.00 31.69
1328.02 53.76 Peak \% -9.41 - 44.35 74.00 29.65
1329.96 53.67 Peak H -9.40 - 44.27 74.00 29.73
- Band edge
Frequency Level Detect mod Ant. Pol. CF DCF Field strength Limit Margin
(i) (dBV) ceeme |l @w (dB) (dB) (@BN/m) | (@Bd/m) |  (dB)
2489.87 48.67 Peak \% -2.37 - 46.30 74.00 27.70
2491.57 48.29 Peak H -2.37 - 45.92 74.00 28.08
2 496.99 47.99 Peak H -2.35 - 45.64 74.00 28.36
2 498.00 49.00 Peak \% -2.34 - 46.66 74.00 27.34
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
" v Spectrum 3 '\'_“_ﬂ E " Spectrum 3 '\'_“_ﬂ E
Rof Level 96.00 dauv & RBW 1 MHz Rof Lovel 99.00 dauv & RBW 1 MHz
5db SWT 32.1ms & VBW 3 MHz Mode Sweep At 10 dé SWT 32.1 ms & VBW 3 MHz Mode Sweep
@ 1Pk Max
ma[1] \ M2[1]
/—\ si1] o ,n’/ \\ si1]
B0 diy |'l T BO dBy :
70 dBy- \ \
. }I 1", 70 diy# f
60 dBgA 60 by
jf /I.. A\ 1 . ~ v i E’ :
i
o 20 By
-— 10 QB —1-
Start 2.475 GHz 32001 pts M?.SIGHZ Start 2.475 GHz 32001 pts M?.SIGHZ
N::::_'l Ret | Tre | f-u_nlu_u_ 5 | 'f-.vu.ll'mi - | Funetion | Function Result | N::::_'I Ret | Tre | f-lfnluu 3 | ¥-value - | Funetion | Function Result |
" T - T " 1|2 4panots Gz | 49,00 dapw
T Fearurma WRANINALD W8 4 G ) 4
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Horizontal // Peak for 1 Gz to 3 Gz

Vertical // Peak for 1 @z to 3 Gz

Spectrum 2 () I .

Mode Swesp

Ref Lovel 105.00 dbyy - RBW 1 MHz
At 15d8 BWT 32.1ems & VAW 3 MH:

Ref Level 100.00 dbuv

Att

Spectrum 2 () I .

Mode Swesp

- RBW 1 MHz
1068 SWT 32.1ms & VBW 3 MHz

@17 Max @17 Max
maf Ml 53.25 dByv|
100 ooyt i i 10420200 Gy
Mi[1) 90 d&y Mi[1) 95 04 dBpv]
90 diys 24002350 GHel
B0
B0 diy
70 diys
B0 dBe/ -
0L By T |
| ohicarsabima L L A
*ilw-m . i~
0 e
30 diy—1=
E
20 diys
20
10 digty—1=
10 dEw/
Start 1.0 GHz 32001 pts Hlop 3.0 GHz Start 1.0 GHz 32001 pts Hlop 3.0 GHz
Marker Marker
| _Type | Rof | Tre | H-valus | ¥-walue | Function | Funetion Result | _Type | Rof | Tre | Yovalue | Function | Funetion Result
M1 551 2.460235 GHz 79,96 dEyv M1 L 95,04 dEyV
Mz 1 1.04203 GHz 53.67 diyv Mz 1 53,26 diyv
L 1 1.329958 GHz 53.67 digv M3 1 §3.76 diyv

Horizontal // Peak for 3 iz to 18 (ilz

Vertical // Peak for 3 Gz to 18 Gz

Raf Lovel B7.00 d8uv

O lamanms ] @

& RBW 1 MHz

Mode Auto Sweep

f
Spectum 2 (@ 'n:?
Raf Lovel B7.00 d8uv & RBW 1 MHz
Att 0di BWT 60 ms @ VBW 3 MH:  Mode Auto Sweep
[0 17k Max

Spectrum 2
Art 0dB  SWT 60 ms & VBW 3 MHz
[0 17k Max

80 oy 80 oy

70 diyf 70 diyf

60 diys 60 diys

S0 diyv S0 diyv

30 diy 30 diy

20 dBys 20 dbys

10 a8y 10 a8y

O digs O diah

10 d8 ! -10 d8 +

Start 3.0 (Hf' 32001 Els : Sla 18.0 GHz Start 3.0 (Hf' 32001 Els : Sla 18.0 GHz
J Measuring... /‘é J Measuring... /‘é

Note.
1. No spurious emission were detected above 3 (lfz.

2. Average test would be performed if the peak result were greater than the average limit.
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Mode: EDR
Transfer rate: 3 Mbps(Worst case)
Distance of measurement: 3 meter
Channel: 00
- Spurious
Frequency Level Detect mod Ant. Pol. CF DCF Field strength Limit Margin
(M) (dBAV) etect mode (H/V) (dB) (dB) (BN/m) | (dBV/m) (dB)
1038.28 53.98 Peak H 941 - 43.02 74.00 30.98
1041.34 54.16 Peak A\ -10.96 - 43.22 74.00 30.78
1327.58 57.02 Peak H -10.94 - 47.61 74.00 26.39
1 496.95 52.85 Peak A\ -8.50 - 4435 74.00 29.65
- Band edge
Frequency Level Detect mod Ant. Pol. CF DCF Field strength Limit Margin
(i) (dBaV) cectmode | @mw) (dB) (dB) @BA/m) | @BA/m) | (dB)
2329.61 48.27 Peak A\ -3.03 - 45.24 74.00 28.76
2354.49 49.08 Peak H -2.92 - 46.16 74.00 27.84
2375.89 48.12 Peak A\ -2.83 - 45.29 74.00 28.71
2376.51 49.74 Peak H -2.82 - 46.92 74.00 27.08
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
Tl o o) %] [Soecmm [
b T LSt S e i siiiins m BW men oS
r.-l%k e 15d8  SWT 32.1 ms 3 Wk e 5 2 ] 3
m2[1] BV M2[1]
%0 By Mi[1] S0 A8 Mi[1]
B = v — 50 diyy - - o gt
10 g8y = :I i‘. 10 g8y = :I i‘.
SI::'?.JCHZ 32001 pts Elﬂ?.-llcliz :;:::'E.JCHZ 32001 pts Elﬂ?.-llcliz
M:w;;_' Rt | 'ln:]| f-:.:_:l:.lu_u — | Y::’-':“:E - |__Funetion | Function Resilt | Tvr':s_l Rl | 'ln:]| f-::l;:;_\ — | Y::’l""":‘ﬁ - |__Funetion | Function Resilt |
L 2,3544913 GHz 9.0 Y —— m Al M2 : 2,3296114 GHz 8.27 dBuv — m
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Horizontal // Peak for 1 Gz to3 Gz Vertical // Peak for 1 iz to 3 Gz

Spectrum 2 @] = Spectrum 2 @] ks
Rof Level 105,00 dBuv & RBW 1 MHz Rof Level §9.00 dauv & RBW 1 MHz
Att 1548 SWT 32.1ms @ VBW 3MH:  Mode Sweep Att 1008 SWT 32.1ms @ VBW 3 MHz  Mode Swesp
(@ 19k Max (@ 1FF Max

Ma[1] 53.98 dejy] mMaf1] T M1

100 o8y T 1.0382600 GHz

M1} 99.11 dapVv ks M1}
o0 dby 2.4020500 GHz
B0 By
80 ddy
70
70 diys
[,
B0, dBes 1
s | |
40 diys
30
30 day
20 iy
20 diy
10 diys
10 diys
Start 1.0 GHz 32001 pts Stop 3.0 GHz Start 1.0 GHz 32001 pts Stop 3.0 GHz
Marker Marker
Type | ket | Tre | X-value 1 Y-walue | Function | Function Result | Type | Red | Tre | X-value 1 Y-walue |  Function | Function Result |
M| 1] 2.40205 GHz | 99.11 dByv | M| 1) 2.40205 GHz | 95.15 dBv |
Mz 1 1.327584 GHz | 57.02 dByV Mz 1 1.041342 GHz | 54.16 BV
M3 1 103878 GHx 53.98 diyv M3 1 1496653 GHz 52.85 dByv

Horizontal // Peak for 3 Gz to 18 (ilz Vertical // Peak for 3 Gz to 18 (iz

Sz O (SRR G Sz © (SRR =]
Rof Lovel B7.00 dauv & RBW 1 MHz Rof Lovel B7.00 dauv & RBW 1 MHz
Att 0dB  SWT 60 ms & VBW 3 MHz  Mode Auto Sweep Att 0dB  SWT 60 ms & VBW 3 MHz  Mode Auto Sweep
@ 1Pk Max @ 1Pk Max

B0 By B0 By
0 dis S0 iyl

0 diys 0 diys

S0 By S0 dBu-

30 diys 30 diys

20 days 20 days

10 i 10 i

0 dibgs 0 de

10 d8 ! -10 d8

EITERT 37001 pis ma 0.0 Gz EITERT 37001 pis ma 0.0 Gz
L JL J Measuring... é L JL J Measuring... é

Note.
1. No spurious emission were detected above 3 (lfz.
2. Average test would be performed if the peak result were greater than the average limit.
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Mode: EDR
Transfer rate: 3 Mbps(Worst case)
Distance of measurement: 3 meter
Channel: 40
- Spurious
Frequency Level Detect mod Ant. Pol. CF DCF Field strength Limit Margin
(i) (dBuY) clectmode | @) dB) @B) @BA/m) | @BN/m) | (dB)
1 000.22 55.69 Peak \% -11.16 - 44.53 74.00 29.47
1 040.09 54.56 Peak H -10.95 - 43.61 74.00 30.39
1327.46 55.62 Peak H 941 - 46.21 74.00 27.79
1331.58 55.48 Peak Vv -9.39 - 46.09 74.00 2791
Horizontal // Peak for 1 Gz to 3 iz Vertical // Peak for 1 (iz to 3 Gz
Spectrum 2 (0 W:i El Spectrum 2 (0 W El
Rof Level 105,00 dBuv = RBW 1 MHz Rof Level 59.00 deuv - RBW 1 MHz
Att 15c8 SWT 32.1ms & VBW 3 MHz  Mode Sweep Att 10d8 SWT 32.1 ms & VBW 3 MH:  Mode Sweep
@ 1Pk Ma; @ 1Pk Ma;
7 mMa[1] . mz[1]
mi[1] 90 deyv mil1]
%0
B0 cBuN
80 g8y o i
i I
20 cby
S:ar;u;.ll GHz 22001 gs SI_DE 3.0 GHz Start 1.0 G 22001 gs SI_DE 3.0 GHz
1‘;:’] wef | Tre | H-value | -walue |__Function | Function Result ] 1‘;:’] Rad | Tre | X-valuw 1 ¥ -value | Function | Function Result |
M1 i 2.44 z 97.55 dbpV M1 1 2.4 94,34 dBpV
M2 1.3274% r £5.62 dbyV M2 £5.60 dbyV
L Ml: ja-lIJLlfJE \'.PE 4. 51- dBpv L Ml: 5? 48 dipv
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Horizontal // Peak for 3 iz to 18 (ilz

Vertical // Peak for 3 Gz to 18 (iz

Spearm s O SRR
Raf Lovel B7.00 d8uv & RBW 1 MHz
Att 0B SWT 60 ms & VBW 3 MHz  Mode Aulo Sweep
@ 1Pk Max

= oo © SRR
Raf Lovel B7.00 d8uv & RBW 1 MHz
Att 0dB  SWT 60 ms & VBW 3 MHz  Mode Auto Sweep
@ 1Pk Max

80 o8y

70 diyV—1

80 o8y

60 diys

70 diyV—1

60 diys

-10 dBy-

-10 dBy-

Start 3.0 GHz
—

2001 pis Stop 10.0 GHz CLIIENLS
| Measuring... F A I\

5

32001 pts St 18.0 GHz

Note.

1. No spurious emission were detected above 3 (lfz.

2. Average test would be performed if the peak result were greater than the average limit.

KES-QP-
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Mode: EDR
Transfer rate: 3 Mbps(Worst case)
Distance of measurement: 3 meter
Channel: 78
- Spurious
Frequency Level Detect mod Ant. Pol. CF DCF Field strength Limit Margin
(M) (dBAV) etect mode (H/V) (dB) (dB) (BN/m) | (dBV/m) (dB)
1038.47 53.75 Peak A\ -10.96 - 42.79 74.00 31.21
1 040.09 53.92 Peak H -10.95 - 42.97 74.00 31.03
1328.65 56.06 Peak H -9.41 - 46.65 74.00 27.35
1332.90 54.09 Peak A\ -9.39 - 44.70 74.00 29.30
- Band edge
Frequency Level Detect mod Ant. Pol. CF DCF Field strength Limit Margin
(i) (dBaV) cectmode | @mw) (dB) (dB) @BA/m) | @BA/m) | (dB)
248991 48.39 Peak A\ -2.37 - 46.02 74.00 27.98
2 495.01 48.58 Peak H -2.35 - 46.23 74.00 27.77
2 496.54 48.59 Peak H -2.35 - 46.24 74.00 27.76
2499.17 48.51 Peak Vv -2.34 - 46.17 74.00 27.83
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
" Spectrum 3 \'_“_ﬂ E Spectrum 3 \'_“_ﬂ E
. v Sk VYl 3 . ik e L it e e Vel ik
e e g || SN -
\ 80 uE-... \
woa e — ““ - - 4 _ \ m; _
;I‘f:kl:;).‘ﬁ 5 GHz 32001 pts Eﬂ 2.51 GHz 5I:|: 2.475 GHz 32001 pts Eﬂ 2.51 GHz
M:vi‘«';_'l Ret | 'ln:]| :_-.::l::‘:‘u — | 'r:::l::a = | Funetion | Function Result | N:vi‘«';_'l Ret | 'ln:]| f:f,::.u —- | Y;:ﬂq:‘:a - | Funetion | Function Result |
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Horizontal // Peak for 1 Gz to3 Gz

Vertical // Peak for 1 iz to 3 Gz

Spectrum 2 (®) ﬁ |7 Spectrum 2 (¥ |
Rof Level 105,00 dBuv - RBW 1 MHz Rof Level 97.00 déuv - RBW 1 MHz
Att 1503 SWT 32.1ms @ VBW 3 MH:  Mode Sweep Att 10d8  SWT 32.1ms & VBW 3 MH:  Mode Sweep
@ 1Pk Max @ 1Pk Max
MZ[1] M1 5606 dijy] mMaf1]
100 d0! 1.3286460 GHz Hz
Mi1] 90,29 dBpV] Mi1] 92.22 dbpv]
90 iy 2. 4000470 GHz 2. 4000470 GHz
80 Ay
70 diys .
T
.o |‘ o * y
40 diys
30 B
20 diy
10 diys
Start 1.0 GHz 32001 pts Stop 3.0 GHz 32001 pts Stop 3.0 Gz
Marker
Type | Red | Tre | X-value 1 Y-wvalue | Function | Function Result | Type | Red | Tre | X-value 1 Y-walus | Function | Function Result |
M| 1] 2.480047 Gha | 96.29 diyv | M| 1 2.480047 Gha | 93.22 dogv |
Mz 1 1.328646 GHz | 56.06 diyV 1.332896 GHz | 54.08 dby
M3 1 1040062 GHz 53.92 diyv 1038468 GH 53.75 dBpv

Horizontal // Peak for 3 Gz to 18 (ilz

Vertical // Peak for 3 Gz to 18 (iz

Spearms O (SRS
Raf Lovel B7.00 d8uv & RBW 1 MHz
Att 0dB  SWT 60 ms & VBW 3 MHz  Mode Auto Sweep
@ 1Pk Max

=

f
Spearnm s O SRS =
Raf Lovel B7.00 d8uv & RBW 1 MHz
Att 0B SWT 60 ms & VBW 3 MHz  Mode Aulo Sweep
@ 1Pk Max

80 o8y

-10 diy

Start 3.0 CHf' 32001 EIS Stop 18.0 GHz
1 J1 | Measuring... p

5

32001 pts St 18.0 GHz

Note.
1. No spurious emission were detected above 3 (lz.

2. Average test would be performed if the peak result were greater than the average limit.
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Test results (18 Gz to 30 (Hz) — Worst case

Mode: BDR
Transfer rate: 1 Mbps
Distance of measurement: 3 meter
Channel: 40(Worst case)
Horizontal Vertical

E[manms 1]

& RBW 1 MHz

Mode Auto Sweep

Spectrum 2 @ In_nl Spectrum 2
Rof Level 100,00 d8uv & RBW 1 MHZ Rof Level 100,00 d8uv
Att 10 g8 SWT 48 ms & VBW 3 MHz  Mode Auto Sweep Att 10 0B SWT 48 ms @ VBW 3 Mz
@ 1Pk Max @ 1Pk Max

90 digs

B0 dbys

70 digs

Start 18.0 GHz
—

32001 Els

32001 Els

Stop 30.0 GHz Start 10,0 GHz
— ——
| Measuring... m—%-—-f/j 1 ]

Slop 30.0 Gz
| Measuring... ===ll§ P

Note.

1. No spurious emission were detected above 18 (ffz.
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3.7. Conducted band edge and out of band emissions

Test procedure

KDB 558074 v05r02 & ANSI 63.10-2013

Test setup

EUT

Attenuator

Test setting

Spectrum analyzer

1. Span = wide enough to capture the peak level of the in-band emission and all spurious emissions(e.g.,
harmonics) from the lowest frequency generated in the EUT up through the 10th harmonic.

O 03 DN KW IN

Limit

.RBW =100 ki

.VBW = 300 ki

. Detector = Peak

. Number of sweep points = 2 x Span/RBW
. Trace mode = max hold

. Sweep time = auto couple

. The trace was allowed to stabilize

According to 15.247(d), in any 100 kiz bandwidth outside the frequency band in which the spread spectrum

or digitally modulated intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 kilz bandwidth within the band that contains
the highest level of the desired power, based on either an RF conducted or a radiated measurement, provided

the transmitter demonstrates compliance with the peak conducted power limits. If the transmitter complies

with the conducted power limits based on the use of RMS averaging over a time interval , as permitted under
paragraph(b)(3) of this section , the attenuation required under this paragraph shall be 30 dB instead of 20

dB. Attenuation below the general limits specified in section 15.209(a) is not required. In addition, radiated

emission which in the restricted band, as define in section 15.205(a), must also comply the radiated emission
limits specified in section 15.209(a) (see section 15.205(c))
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Test results

BDR(1Mbps)

2402 Mz

2442 Mz

=)

Mode Auto FET

<

Mode Auto FET

e SSG)
Rof Lovel -3.49 dim  Offset 10.51 98 & RBW 100 kHz
Att 5d8  SWT 1.1 ms & YBW 300 kHz
1Pk Max

Spactrum 2 @l
Rof Lovel -3.49 dim  Offset 10.51 ¢8 & RBW 100 kHz
Att 5d8  SWT 1.1 ms & VBW 300 kHz
1Pk Max

mif1] ~73.20 diéim| mif1] ~T4.63 dBm|
10 ¢ V48,6430 MHzZ 10 ¢@ 9310180 MHz
8.040 dan er— 16.5% = —t —tf—t—
20 o8 20 o
-30 di -30 di
40 di 40 dbs
<50 ob <50 ob
40 OB 60 B
-70 g8 i -7 cB -
50 g8 50 dB
-100 da -100 da
Start 9.0 kHz aAT001 pts Stop 1.0 CHz Start 9.0 kHz aAT001 pts Stop 1.0 GHz
Spectrum gnv? Spectrum 1 a 2 e inv?
Rof Level 6.00 d8m Offset 10.51 dB & RBW 100 kHz Rof Lovel 6.00 dom  Offset 10.51 dB & RBW 100 kHz
Att 15d8  BWT  32.1 ms & VBW 300 kH:  Mode Sweep Att 15d8  SWT  32.1 ms & VBW 300 kH:  Mode Sweep
| O | O
mMz[1] -56.97 diy M1 .42 dém|
0 dér 2.37598970 @H] LT 2.44199690 GHz
mi[1] 1.96 dim| J
db 2.40199200 Mz i,
10 -10 T
______ oy -18.040 gue = L
S JE il
| 20 - 1
-30 cb 1 30 | h‘
“40 dir ﬂr h 40 dBm ﬂu. s
50 di J U‘
50 d W,.
w0 I WJZ_
e T e L o8
it - J"'ﬁwmmv-n.m.m.d..
-70 di
70 i
60 di
80 di
90 ol
| 50 o8
Btart 2.3 GHz 32001 pts Stop 2.405 GHz
e 32001 pts LR LA
Marker CF 2.442 GHz 32001 pts Span 50.0 MHz
_Typo | Ref | Tre | *-valug | ¥-volue | Function | Function Result | | |marker
M1 1] 2.3019928 GHz | 1.96 dBm Type | Ret | Tre | Xevalug I v-walue | Function | Function Result |
M2 1 2.3759897 GHx ~56.97 dBém M1 1 2.4419669 GH2 3.42 dém
Spectrum 3 @I gnv? Spectrum 3 @I gnv?
Rof Level 7.00 d8m  Offset 10,51 dB & RBW 1 MHz Rof Level 7.00 d8m  Offset 10.51 dB & RBW 1 MMz
Att 15d8  BWT 102 ms & VBW 3MHz  Mode Sweep Att 15d8  BWT 102 ms & VBW 3 Mz Mode Swesp
1Pk Max 1Pk Max
M1 mz[1] 40,025 dim| mz[1] 41,16 diim|
" 4.B03760 GHz W 4.BE4Z50 GHz
mi[1] 2.11 dimy| mi[1] 2.40 dim)|
2.402060 GHz 2441900 GHz
-10 i -10
20 s 20
=30 df =30 ofy
40 o T
50 cign .
60 db
~70 o ~70 o
50 o 50 o
50 B 50 B
aAT001 pts Stop 26.5 GHz Start 1.0 GHz aAT001 pts Stop 26.5 GHz

Start 1.0 GHz
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BDR(1Mbps)

2480 Miz

=0
Rof Level -3.49 dim  Offset 10,51 08 & RBW 100 kHz
Attt 5da  BWT 1.1 ms & VBW 300 kHz
@ 1Pk Max

(=]

Mode auto FFT

M1 74.37 déim|

9490180 MHz

-10 o
|

BLANK

90 dBm—

32001

&

Start 1.0 GH.

pts Stop 26.5 GHz

50 o
-100 da
Start 9.0 kHz 32001 pts Stop 1.0 GHz
i T
Spectrum '.';-"
Rof Level 6.00 c8m  Offset 10.51 dB & RBW 100 kHz
Att 15d8  BWT  32.1 ms & VBW 300 kH:  Mode Sweep
| O
maf] 16,10 diim|
0 cis I ¢
mil1] 9,32 dimy|
-10 2480142420 GHz
<20 df
-30 dB
-0 dim—it
60 db — |ﬁ ”
-70 o
80 d
50 dil
Start 2.475 GHz 33001 ps Stop 2.5 GHz
Marker
Type | ket | Tre | X-valug 1 Y-walue | Function | Function Result |
ML 1] 2.48014242 GHz | 3.32 dBm
M2 1 2.48200095 GHz | 43.13 dBm
M3 1 2.48245563 GHz ~46.13 dBm
Spectrum 3 @] @
Rof Level 7.00 d8m  Offset 10,51 dB & RBW 1 MHz
Att 15 d8  BWT 102 ms & VBW 3 MH:  Mode Sweep
[@ 17k Max
mz[1] 42,09 didm|
0 B - b
mi[1]
-10
20
=30
4008 1 BLANK
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EDR(3Mbps)

2402 Mz

2442 M

o Spactrum 2 [£3)

Mode Auto FET

Rof Lovel -3.49 dim
Att 5 d8
1Pk Max

Offset 10.51 d8 & RBW 100 kHz

BWT 1.1 ms & VBW 300 kHz  Mode auto FFT

=0
Rof Level -3.49 dim  Offset 10,51 08 & RBW 100 kHz
Att 5d8  SWT 1.1 ms & YBW 300 kHz
1Pk Max

66,70 dim|

ML)

GE. A6 dBm|

ML)
192.0170 MHz

-10 ¢ 192.0170 MHz -10 88
20Ut 50 @01 -18.540
-30 o -30 o

-0 40 ¢

-50 50 b

60 B 40 ab

50 g8 50 g8
-100 da -100 da
Start 9.0 kHz aAT001 pts Blﬂ£ 1.0 GHz Start 9.0 kHz aAT001 pts Blﬂ£ 1.0 GHz
Spectrum ‘ng'l Spectrum ‘ng'l
Rof Level 6.00 d8m  Offset 10.51 dB & RBW 100 kHz Rof Lovel 6.00 dom  Offset 10.51 dB & RBW 100 kHz
Att 15d8  BWT  32.1 ms & VBW 300 kH:  Mode Sweep Att 15d8  BWT  32.1 ms & YBW 300 kH:  Mode Sweep
| O | O
mz[1] -57.89 fHm| mif1] 1.46 dém|
0 dén 237597000 -z LT — 244181560 GHz
mi[1] 0.28 dfm|
10 08 240214050 i]u .10 & | ll
ol 9,720 db T 50 dhm—y Il ==
-30 &, .| 1 30 i ‘ L
-40 dar I -40 g T
e i ML
F 1- 50 B .‘“ ¥ 1
- SR lasoadionataiad iy o i
-70 di
70 i
60 di
80 di
90 ol
g 50 ol
Btart 2.3 GHz 32001 pts Stop 2.405 GHz
e 32001 pts Sop s BT )
Marker CF 2.442 GHz 32001 pts Span 50.0 MHz
_Typo | Ref | Tre | *-valun | ¥-value | Function | Function Result | | |marker
M1 1] 2.3021405 GHz | 0.28 dBm Type | Ret | Tre | Xevalug I v-walue | Function | Function Result |
M2 1 2.37597 GHz ~57.8% dBém M 1 2.4418156 GH2 1.46 dém
o o
Spectrum 3 @I |'v Spectrum 3 @I %
Rof Level 7.00 d8m  Offset 10,51 dB & RBW 1 MHz Rof Level 7.00 d8m  Offset 10.51 dB & RBW 1 MHz
Att 15 d8  BWT 102 ms & VBW 3 MH:  Mode Sweep Att 15 d8  BWT 102 ms & VBW 3 MHz  Mode Sweep
1Pk Max 1Pk Max
M1 maf] 15,82 diim| maf] 46,16 diim|
0 g8 4.B04560 GHz 0 df 6. 707440 GHz
mi[1] 0,60 didm| mi[1] 2.04 dBm)|
.10 2402060 GHz .10 2441900 GHz
ol 9,720 db 0 B —
-3 -3
40 a8 = o

-60 o3 60 g3
-70 ¢ -70 ¢
80 g8 80 g8
50 g 50 g
Start 1.0 GHz 32001 pts Stop 76.5 Gz Start 1.0 GHz 32001 pts Stop 6.5 Gz
Marker Marker
_Type | Rof | Tre | X-value | ¥-value | Function | Function Result | _Type | Rof | Tre | X-value | ¥-walue | Function | Function Result |
[T I 1| 2.40206 GHz | 0,60 dm | Ml |1 2.4419 GHz | 2.04 dém |
Mz 1] 6.95645 GHz | -45.85 dBm Mz 1] 4.80425 GHz | -46.07 dBm
M3 1 4.B0456 GHz -45.82 dBm M3 1 6.70744 GHz ~+6.18 dBm
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EDR(3Mbps)

2480 Miz -

S o RS &)
Rof Lovel -3.49 dim  Offset 10,51 d8 & RBW 100 kHz
Attt 5d8  SWT 1.1 ms & VAW 300 kHz  Mode Auto FFT
@ 1Pk Max

M1 70.57 diim|
2560140 MHz

508 BLANK

-100 oo

Start 9.0 kHz 33001 pts Stop 1.0 GHz

e | RS @

Rof Level 6.00 d8m  Offset 10.51 dB & RBW 100 kHz

Att 15d8  BWT  32.1 ms & VBW 300 kH:  Mode Sweep
| O
k.. Ma[1] 2,51 dim|
0 dis y 2.4682343130 GHz
14 mil1] 1.54 dBim|
-10 { Ii 2480154140 GHz
I 13
S dam—o 18 [I 1||
-30 W
dsdig LV
M \y
Ay
s Y BLANK
50 di
-70 o
80 d
50 dil
Start 2.475 GHz 33001 ps Stop 2.5 GHz
Marker
Type | Red | Tre | X-value 1 Y-walue | Function | Function Result |
ML 1] 2.48015414 Ghz | 1.54 dam ]
mz| 1] 2.48149238 GHz | -37.92 dBm
M3 1 2.48234313 GHx ~47.51 dBm
Spectrum3 (@) [=
Rof Level 7.00 d8m  Offset 10,51 dB & RBW 1 MHz
Att 15 d8  BWT 102 ms & VBW 3 MH:  Mode Sweep
@17k Max
maf] 125,20 diim|
[] - 6.737720 GHz
mi[1] 2.11 dBmy|
10 cém 2.480150 GHz
70 af—| — —— —— — —
30 dBm—

70 d8
50
S0
Start 1.0 GHz 32001 pts Stop 76.5 Gz
Marker
Type | Red | Tre | X-value 1 Y-walue | Function | Function Result |
M1 1) 2.48015 GHz | 2.11 dem |
mz| 1] £.92976 GHz | -45.47 dBm
M3 1 £.73772 GHz -45.23 dBm
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Hopping mode_ BDR(1Mbps)

Spectrum 2 (%) |'v Spectrum 3 @I gnv?
Rof Lovel 5.00 dim  Offset 10,51 dé @ RBW 100 kiz Rof Lovel 7.00 ¢8m  Offset 10.51 06 @ RBW 100 kHz
Att 108 SWT 1326 us @ VBW 300 kH:  Mode Auto FFT Att 1508 SWT  32.1ms @ VBW 300 kH:  Mode Sweep
1Pk Max | 1Pk Max
- Mz[1] az g 1] 1.48 dim|
o ~h 2.47600050 GHz
mi[1] ﬂ mz2[1] 52.57 damj|
10 oy v‘lu 240247100 GMz
T Ko Aot ) dBe
.30 o
40 PP
. = 50 dgm e
" e M N
e i ||li Il 60 dim— Firw | A
- s bt e ks .u..m N
w R A) =70
80 dir .90 06
90 ¢ 90 g8,
Start 2.3 GHz 32001 pts Stop 2.42 Gz Start 2476 GHz 32001 pts Stop 2.51 Gz
Marker Marker
_Type | Rof | Tre | X-value | ¥-value | Function | Function Result | _Type | Rof | Tre | X-value | ¥-walue | Function | Function Result |
M1 1] 2.4189960 Gz | 0.95 dém M1 1] 2.4760005 GHz | 1.48 dBm
Mz ] 2.3839318 GHz | -60.33 dBm mz| 1 2482471 GHz | -52.57 dBm
M3 1 2.3899351 GHx -£8.58 dBm M3 1 24839818 GHx -£6.16 dBm
.
Hopping mode_ EDR(3Mbps)
Spectrum 2 (%) gnv? Spectrum 3 @I gnv?
Rof Lovel 3.00 dim  Offset 10,51 dé @ RBW 100 kiz Rof Lovel 7.00 ¢8m  Offset 10.51 06 @ RBW 100 kHz
Att 108 SWT 1326 b5 & VBW 300 kH:  Mode Auto FFT Att 1508 SWT  32.1ms @ VBW 300 kH:  Mode Sweep
1Pk Max | 1Pk Max
0 dén Ma[1] 5 T mif1]
B
mMi[1]) AT mz[1]
.10 dB ! i " W
[2.41999010 GHz _N::T r
-orme=—01 | s
.30 a8
40 d@ !
i }
60 dB
e ki L el dvalinlal
hd v
v -70 ¢
-0 dBen
80 g8
90 g8
50 g
Start 2.3 GHz 32001 pts Stop 2.42 Giiz Start 2476 GHz 32001 pts Stop 2.51 Gz
Marker Marker
_Type | Rof | Tre | X-value | ¥-value | Function | Function Result Il | | _rype | Rt | Tre | X-value | ¥-walue | Function | Function Result |
M1 1] 2.4199961 Gz | 1.01 dBm M1 1] 2, 4770024 GHz | 1.41 dém
Mz 1] 2.3839953 GHz | -59,12 dBm Mz 1 2.4824083 GHz | -47.35 dBm
M3 1 2.3870142 GHz -£8.73 dBm M3 1 2 484156 GHz -E5.75 dBm
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Appendix A. Measurement equipment

Equipment Manufacturer Model Serial No. C?llbratmn Calibration
interval due.
Spectrum Analyzer R&S FSv40 101725 1 year 2021.06.24
8360B Series Swept HP 83630B 3844A00786 lyear | 2021.01.15
Signal Generator
SIGNAL GENERATOR KEYSIGHT N5182B MY59100115 1 year 2021.05.12
Power Meter Anritsu ML2495A 2010001 1 year 2021.05.12
Pulse Power Sensor Anritsu MA2411B 1911111 1 year 2021.05.12
Attenuator Mini-Circuits BW-S10-2W263+ 1 1 year 2021.01.17
Attenuator F04-C1206-01 SRT 20022403 1 year 2021.05.06
Loop Antenna Schwarzbeck FMZBI1513 225 2 years 2021.02.15
BILOG ANTENNA Schwarzbeck VULB 9168 9168-461 2 years 2022.05.26
Horn Antenna AH SAS-571 414 1 years 2021.01.31
Horn Antenna SCHWARZBECK BBHA9170 oot lyears | 2021.01.20
. SONOMA
Amplifier INSTRUMENT 310N 401123 1 year 2021.06.08
PREAMPLIFIER 8449B AGILENT 8008A01640 1 year 2021.04.01
EMI Test Receiver R&S ESU26 100552 1 year 2021.04.01
DC Power supply Agilent 6632B MY43004090 1 year 2021.06.22
Peripheral devices
Device Manufacturer Model No. Serial No.
Notebook computer LG Electronics Inc., LGS53 306QCZP560949
Test Jig Board N/A N/A N/A
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