Tel: +82-31-425-6200 / Fax: +82-31-424-0450 Page 1) of (32)
www.kes.co.kr

, KES Co., Ltd. e
3701, 40, Simin-dacro 365beon-gil, ESLIEpOrk 0.
KES Dongan-gu, Anyang-si, Gyeonggi-do, 14057, Korea KES-RF-18T0002

TEST REPORT
Part 15 Subpart C 15.247

Equipment under test APM-PRO
Model name APM-PRO
FCCID XYCAPMPRO
Applicant Aram Huvis Co., LTD.
Manufacturer Aram Huvis Co., LTD.

Date of test(s) 2017.11.09 ~ 2017.11.21
Date of issue 2018.01.03

Issued to
Aram Huvis Co., LTD.

Jung-Ja Dong-Rm401-402, Seoul National University Hospital’s
Health Care Innovation Park, 172, Dolma-ro, Bundang-gu,
Seongnam-si, Gyeonggi-do, South Korea
Tel: +82-70-4687-1712 / Fax: +82-31-732-6330

Issued by
KES Co., Ltd.
3701, 40, Simin-dacro 365beon-gil, Dongan-gu, Anyang-si,
Gyeonggi-do, 14057, Korea
473-21, Gayeo-ro, Yeoju-si, Gyeonggi-do, Korea
Tel: +82-31-425-6200 / Fax: +82-31-424-0450

Test and report completed by : Report approval by :

Kwon-se Kim Hyeon-Su, Jang
Test engineer Technical manager

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.

KES-P-5101-14 Rev. 4 KES A4




s

KES Co., Ltd.
3701, 40, Simin-daero 365beon-gil,
Dongan-gu, Anyang-si, Gyeonggi-do, 14057, Korea

Test report No.:

KES-RF-18T0002

Tel: +82-31-425-6200 / Fax: +82-31-424-0450 Page (2 ) of (32)

www.Kkes.co.kr
Revision history

Revision Date of issue Test report No. Description

- 2018.01.03 KES-RF-18T0002 Initial
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.
KES-P-5101-14 Rev. 4 KES A4




KES Co., Ltd. _
3701, 40, Simin-daero 365beon-gil, Test report No.:
KE‘, Dongan-gu, Anyang-si, Gyeonggi-do, 14057, Korea KES-RF-18T0002

Tel: +82-31-425-6200 / Fax: +82-31-424-0450 Page (3 ) of (32)
www.Kkes.co.kr
TABLE OF CONTENTS
1. GENEIAl INFOIMELION ...ttt bbbt b bbbt b bRt bt s et et bt et et s e et et en e b ntenes 4
1.1. L I =TSt ] o] o o RS SSN 4
1.2. Q=S Ao 1 0 U] =LA o] o OSSR 5
1.3. DEVICE MOAITICALIONS . ....vevieieite ettt sttt b et sb et et b et b n et e e 5
1.4, Frequency/Channel OPEIAtIONS .........cceiiiiie sttt e e e e e et e tesaesteeneeneesnenreneenneas 5
1.5. Aot =T sTo] VAT 1 0] 10T 14T ] S 5
1.6. Software and Firmware deSCHIPLION. .........iiiiiii it 5
1.7. Measurement results explanation eXamPple ... 5
1.8. MeasUremMENt UNCEITAINTY .........oiiiiiiiitiieeisie ettt bttt b bbbttt nb ettt bbb 5
2. SUMMAIY OF TS ...ttt ettt bbbk bbb bbb bbb e bbbt bbbt et b et nb e 6
TR =TS =T U SRS 7
3.1. B AB DANAWITIN ...ttt et ettt ne et e 7
3.2 OULPUL POWVET ...tttk e R bbbt h e et b s et e R e bt bt e s e e e nnean e reene s 9
3.3. POWEF SPECTIAL HENSILY ....c.vivectieeieist ekttt bt 12
3.4. Radiated restricted band and EMISSIONS..........eiviriie ittt seesre e 14
35 Conducted spurious emissions & DANA BAJE ........eccuveiiiieiii e nre s 27
3.6. AC CONAUCTEA BMISSIONS ...ttt sttt b e bbbt bbb st e sb e st e eb e e b e et e b e sbenbesbesbeenes 29
Appendix A, MeasuremMENt EQUIPIMENT ......civiiieieecie et eie st e st eeste et esre e sre e teeteasbestsesteesbe e teesaesseesreesteenteenseansenseenes 31
APPENdiX B, TESE SELUP PROTOS ....veeieeieiie ettt s e st e st e et e e st e s teeste e be e beesaesneesseesbeenteenseansennee e 32

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.

KES-P-5101-14 Rev. 4 KES A4



s

KES Co., Ltd.

3701, 40, Simin-daero 365beon-gil, Test report No.:
Dongan-gu, Anyang-si, Gyeonggi-do, 14057, Korea KES-RF-18T0002
Tel: +82-31-425-6200 / Fax: +82-31-424-0450 Page (4) of (32)

www.kes.co.kr

1. General information

Applicant:
Applicant address:

Test site:
Test site address:

Test Facility

FCC rule part(s):
FCC ID:

Test device serial No.:

Aram Huvis Co., LTD.

Jung-Ja Dong-Rm401-402, Seoul National University Hospital’s

Health Care Innovation Park, 172, Dolma-ro, Bundang-gu,
Seongnam-si, Gyeonggi-do, South Korea

KES Co., Ltd.

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

XYCAPMPRO

X] Production [] Pre-production [] Engineering

1.1. EUT description

Equipment under test
Frequency range

Model:
Modulation technique

Number of channels

Antenna specification

Power source

APM-PRO
2402 Mtz ~2 480 Mz (BDR/EDR)
2402 Mtz ~2 480 M (LE)
2412 Mz ~2 462 M (11b/g/n_HT20)
UNII-1 5180 Miz ~5240 Mz (11a/n_HT20)
UNII-3 5745 Miz ~5825 Mz (11a/n_HT20)
APM-PRO
WIFI : DSSS, OFDM
BT : GFSK, n/4DQPSK, 8DPSK
2402 Mtz ~2 480 M (BDR/EDR) : 79 ch
2402 Mtz ~2 480 Mz (LE): 40 ch
2412 Mz ~2 462 Mz (11b/g/n_HT20): 11 ch
5180 Miz ~5240 Mz (11a/n_HT20): 4 ch
5745 Mz ~5825 Mk (11a/n_HT20):5ch
2.4 (Hz Antenna type : Chip antenna, Peak gain : 3.44 dBi
Peak gain(UNII-1) : -1.97 dBi
Peak gain(UNII-3) : -1.95 dBi
DC 3.7 V (Internal Rechargeable Battery)

5 @iz Antenna type : Chip antenna,
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1.2. Test configuration

The Aram Huvis Co., LTD. APM-PRO FCC ID: XYCAPMPRO was tested per the guidance of KDB
558074 D01 v04. ANSI C63.10-2013 was used to reference the appropriate EUT setup for radiated spurious
emissions testing and AC line conducted testing.

1.3. Device modifications
N/A

1.4. Frequency/channel operations

Ch. Frequency (Mk) Rate(Mbps)
01 2 402 1
20 2 442 1
39 2 480 1

1.5. Accessory information

Equipment Manufacturer Model Serial No. Power source

Smart Cradle | Aram Huvis Co., LTD. | APM-PRO | APM-C-A-AGJE2500106 DC5V

1.6. Software and Firmware description
The software and firmware installed in the EUT is version 1.01-02.

1.7. Measurement results explanation example
For all conducted test items

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

Offset(dB) = RF cable loss(dB) + attenuator factor(dB).
=1.05+ 10 = 11.05 (dB)

1.8. Measurement Uncertainty

Test Item Uncertainty
Uncertainty for Conduction emission test 2.62 dB
OkHz - 30MHz 454 dB

Uncertainty for Radiation emission test

(include Fundamental emission) 30Mz - 10z 4.36 B

Above 10z 5.00 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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2. Summary of tests
Reference Parameter Test results
15.247(a)(2) 6 dB bandwidth Pass
15.247(b)(3) Output power Pass
15.247(e) Power spectral density Pass
15.205 15.209 Radiated restricted band and emission Pass
15.247(d) Conducted spurious emission and band edge Pass
15.207(a) AC conducted emissions Pass
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3. Test results
3.1 6 dB bandwidth

Test procedure
KDB 558074 D01 v04 — Section
Used test method is section 8.1.

Test setup

8.1 or 8.2

EUT

Section 8.1

1. RBW = 100 Ki.
VBW = 3 X RBW.
Detector = peak.
Trace mode = max hold.
Sweep = auto couple.
Allow the trace to stabilize

Nogak~owd

Attenuator

Spectrum analyzer

Measure the maximum width of the emission that is constrained by the frequencies associated with

the two outermost amplitude points (upper and lower frequencies) that are attenuated by 6 dB

relative to the maximum level measured in the fundamental emission.

Section 8.2

The automatic bandwidth measurement capability of an instrument may be employed using the X dB
bandwidth mode with X set to 6 dB, if the functionality described above (i.e., RBW = 100 kifz, VBW >3 X
RBW, peak detector with maximum hold) is implemented by the instrumentation function. When using this
capability, care shall be taken so that the bandwidth measurement is not influenced by any intermediate

power nulls in the fundamental emission that might be > 6 dB.

Limit

According to §15.247(a)(2), systems using digital modulation techniques may operate 902 ~ 928 M, 2 400 ~
2483.5 Mk, and 5 725 ~5 850 MLz bands. The minimum 6 dB bandwidth shall be at least 500 kifz.
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Test results

Frequency(Mk)

6 dB bandwidth(Mk)

Limit(Mk)

2402

0.724

2442

0.727

2480

0.729

0.5

LE

Spectrum ue—’ Spectrum ue—’
Ref Level 11.05 d2m  Offset 11.05 dB & RBW 100 kHz Ref Level 11.05 d2m  Offset 11.05 dB & RBW 100 kHz
po ALL 10 dB_ SWT 168.9 ys & VBW 300 kHz  Mode Auto FFT po ALL 10 dB_ SWT 168.9 ys & VBW 300 kHz  Mode Auto FFT
o 1Fe view o 1Fe view
Ma1] 3.73 dBm| M1] 3.67 dBm|
e T R T 240220260 GHz| P N R 244220260 GHz|
o de - N oy 6.00 dB| o de - N oy 6.00 dB|
sz B — 723600000000 kHz] L~ B e — 726500000000 kHz]
0 gl 1 factor - 3319.8] -1 gl = 1 factor . 3361.7]
20 des - 20 des -
1 A L Y
30 gBm = E —_—
40 ds 40 i
=50 din =50 din
60 i 60 i
70 ds 70 ds
-80 dém -80 dém
CF 2.402 GHz 691 pts Span 2.0 MHz CF 2.442 GHz 691 pts Span 2.0 MHz
Marker Marker
Type | Ref | Tre | H-valug 1 ¥-walus |__Function | Functinn Rosult | Type | Ref | Tre | H-valug 1 ¥-walus |__Function | Functinn Rosult |
M1 1 2.4022026 GHz 3.73 dém ndé down 723.6 kMz M1 1 2.4422026 GHz 3.57 dBém ndB down 726.5 kHz
T1 1 2.4015919 GHz -2.21 dBm ndB 6.00 d& T1 1 2.4415919 GHz -2.29 dBm ndB 6.00 d&
T2 1 24023155 GHz -2.25 dém Q Factor 3319.8 T2 1 24423184 GHz -2.34 dim Q Factor 3361.7
— e T ——]
Measuring..  EERARRRND s Measuring..  UANERRND W0 P
L JL 3N JL @
Spectrum ue—’
Ref Level 11.05 d2m  Offset 11.05 dB & RBW 100 kHz
po ALL 10 dB_ SWT 168.9 ys & VBW 300 kHz  Mode Auto FFT
| R
Ma11 2.96 dBm|
— x 248020550 GHz|
0 g - = =ndB g 6.00 dB|
_ o B e— 729400000000 kHz]
0 g ) factor ~ 34004
20 des - -
" by —
~50 gBm ===
40 o
502 Blank
60 i
70 ds
-80 dém
CF 2.48 GHz 691 pts Span 2.0 MHz
Marker
Type | Ref | Tre | H-valug 1 ¥-walus |__Function | Functinn Rosult
M1 1 2.4802055 GHz 2.96 dim ndé down 729.4 kHz
T1 1 2.4795919 GHz =3.03 dBm ndB 6.00 d&
T2 1 24803213 GHz -3.07 dém Q Factor 3400.4
Measuring...
L JL casuring...  EERNRRNRN WO Y
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3.2.

Output power

Test procedure
KDB 558074 D01 v04 — section 9.1.1 or 9.1.3 and 9.2.3.2
Used test method is section 9.1.1 and 9.2.3.2

Test setup
EUT Attenuator Power meter,
Power sensor
Spectrum analyzer
Section 9.1.1

This procedure shall be used when the measurement instrument has available a resolution bandwidth that is gr
eater than the DTS bandwidth.

NG~ WDNRE

Set the RBW = DTS bandwidth.

Set VBW = 3 X RBW.

Set span = 3 X RBW

Sweep time = auto couple

Detector = peak

Trace mode = max hold

Allow trace to fully stabilize

Use peak marker function to determine the peak amplitude level

Section 9.1.3
The maximum peak conducted output power may be measured using a broadband peak RF power

meter.

The power meter shall have a video bandwidth that is greater than or equal to the DTS ba

ndwidth and shall utilize a fast-responding diode detector.

Section 9.2.3.2

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. Since this measurement is made only during the ON time of the transmitter, no duty cycle corection is
required.
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Limit

According to §15.247(b)(3), For systems using digital modulation in the 902~928 M, 2 400~2 483.5 M,
and 5 725~5 850 Mz bands: 1 Watt. As an alternative to a peak power measurement, compliance with the
one Watt limit can be based on a measurement of the maximum conducted out-put power. Maximum
Conducted Out-put Power is defined as the total transmit power delivered to all antennas and antenna
elements averaged across all symbols in the signaling alphabet when the transmitter is operating at its
maximum power control level. Power must be summed across all antennas and antenna elements. The
average must not include any time intervals during which the transmitter is off or is transmitting at a reduced
power level. If multiple modes of operation are possible (e.g., alternative modulation methods), the
maximum conducted output power is the highest total transmit power occurring in any mode.

According to 815.247(b)(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. Except as shown in paragraph
(c) of this section, if transmit-ting antennas of directional gain greater than 6 dBi are used, the conducted
output power from the intentional radiator shall be reduced below the stated values in paragraphs (b)(1),
(b)(2), and (b)(3) of this section, as appropriate, by the amount in dB that the directional gain of the antenna
exceeds 6 dBi.
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Test results

Frequency(Miz)

Peak output
power(dBm)

Average output
power(dBm)

Limit(dBm)

2402

4.49

2.06

2442

4.60

1.95

2480

3.96

2.23

30

E

2.476725 GHz

3.96 dém

Measuring...  RANRRRED = s

@

Spectrum ue—, Spectrum ue—,
Ref Level 1105 dim Offset 11,05 dB w RBW 3 MHz Ref Level 1105 dim Offset 11,05 dB w RBW 3 MHz
oAt 10dB_ SWT 1ms @ VBW 10 MHz _ Mode Auto Sweep oAt 10dB_ SWT 1ms @ VBW 10 MHz _ Mode Auto Sweep
o 1FE view o 1FE view
Mi[1] 449 dBm| Mi[1] 460 dBm|
——— 2.4022030 GHz| et — — 2.4421740 GHz|
0 db - = _ 0 db o —
10 ds — — 0 e — ——
.20t ™~ 20 .
- S, 8
30 des 30 des
-40 o 40 o
-50 dBm 50 dgm
-60 di &0 dis
70 des 70 des
-50 des B0 des
CF 2.402 GHz 691 pts Span 10.0 MHz CF 2.442 GHz 691 pts Span 10.0 MHz
Marker Marker
Type | Ret | Tre| X-value | ¥ovalue | Function | Funetion Result | Type | Ret | Tre| X-value | ¥ovalue | Function | Funetion Result |
1 2402203 GHz 4.49 dim 2447174 GHz 460 dim
Measuring..  RRANSRLED = P Measuring..  ERARRRNN = s
Spectrum ue—,
Ref Level 1105 dim Offset 11,05 dB w RBW 3 MHz
oAt 10dB_ SWT 1ms @ VBW 10 MHz _ Mode Auto Sweep
o 1FE view
M1 Mi[1] 2.96 dBm|
N NS 8 S 2.4797250 GHz|
0de — —
10 des = —
-
-20.805 =
30 des
o Blank
50 dgm
&0 dis
70 des
B0 des
CF 2.40 GHz 691 pts Span 10.0 MHz
Marker
Type | Ret | Tre | X-value | v-value | Function | Funetion Result |
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3.3. Power spectral density
Test procedure
KDB 558074 D01 v04- section 10.2

Test setup

EUT Attenuator Spectrum analyzer

Section 10.2

Set analyzer center frequency to DTS channel center frequency.

Set the span to 1.5 times the DTS channel bandwidth.

Set the RBW : 3 kiz < RBW = 100 kifz

Set the VBW > 3 X RBW.

Detector = peak.

Sweep time = auto couple.

Trace mode = max hold.

Allow trace to fully stabilize.

. Use the peak marker function to determine the maximum amplitude level.
10 If measured value exceeds limit, reduce RBW(no less than 3 kiz) and repeat.

CoNO A LNE

Limit

According to 8§15.247(e), For digitally modulated systems, the power spectral density conducted from the
intentional radiator to the antenna shall not be greater than 8 dBm in any 3 kiz band during any time interval
of continuous transmission. This power spectral density shall be determined in accordance with the
provisions of paragraph (b) of this section. The same method of determining the conducted output power
shall be used to determine the power spectral density.
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Test results

Frequency(Mk)

PSD (dBm)

Limit(dBm)

2402

-5.41

2442

-5.41

2480

-6.19

LE

Spectrum “%" Spectrum “%"
Ref Level 11.05d2m Offset 11,05 db e RBW 10 khz Ref Level 11.05d2m Offset 11,05 db e RBW 10 khz
o _att 10 B SWT  189.6 45 & VBW 1MHz  Mode auto FFT o _att 10 B SWT  189.6 45 & VBW 1MHz  Mode auto FFT
r; 1Pk View r; 1Pk View
Mi[1] 541 dium)| Mi[1] 541 dium)|
2,40193470 GHz| 2.44193470 GHZ|
0 di 0 di
X
10 dis o Ty it T ’ i e ™ A H!‘\_ el
0 Fal T, + 7 v B T v e i - g f =
" M, N v L "l V=N o LA v b .
™ L R L S s
45 dion LANIE WIS " o Wy
o Ay
30 dis 30 dis
40 ci 40 o
-50 dBm -50 dBm
-50 din -50 din
70 des 70 des
-80 de -80 de
CF 2,402 GHz 691 pts Span 1.1 MHz CF 2,442 GHz 691 pls Span 1.1 MHz
Marker Marker
Type | Ref | Tre | H-value | ¥ovalue | Function | Function Result | Type | Ref | Tre | H-value | v-value | Function | Function Result |
M1 1 24019347 GHz -5.41 dim M1 1 2.4410347 GHz -5.41 dim
il [ o = ) il [ - = )
ea [T Y e [TTTTT] P

Spectrum

Ref Level 11.05 dim  Offset 11,05 dB = RBW L0 kHz
po ALL 10 dB  SWT  189.0 ys & VBW 1 MHz

Mode Auto FFT

o17x view

Mi[1]

2.47993630 GHz|

.19 dim)|

avan

Blank

0 dén

70 des

-0 de

CF 2.48 GHz 691 pt

s
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Marker
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Function Result

-6.19 dim
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M1 1 24799363 GHz

Mea
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3.4. 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 kitz to

30 Mz Emissions.

Turn Table

l

EUT
Coaxial
Power Cable 0.8m ——Cable
}4 3m B T
Ground Plane
Power

EMI Receiver

The diagram below shows the test setup that is utilized to make the measurements for emission from 30 M

to 1l (llz emissions.

Power Cable

EUT

Turn Table

0.8m

im — 4m

Coaxial

Cable

A

Power

—— 3m ——P

-

Ground Plane

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 Gz emissions, whichever is lower.

; Antenm
g -~ ower
i
q
i
EUT | N .‘i..mm p Horn
Y antenna
dm
( B Spectrum
| I_‘ A, analyzer
i I
¢ | |
Turntable i Im \
Sm
r~ Pre-amp +—‘_|;|%§

Test procedure below 30 Mk

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 and perpendicular of the antenna are set to make the
measurement.

For each suspected emission, the EUT was arranged to its worst case and then the table was turned
from O 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 Mk
1. Spectrum analyzer settings for f <1 (ffz:

SEEEEEEY

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

VBW = RBW

Detector = quasi peak

Sweep time = auto

Trace = max hold

Spectrum analyzer settings for f =1 (Hfz: Peak

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

VBW = 3 i

Detector = peak

Sweep time = auto

Trace = max hold

Trace was allowed to stabilize

PUELOE
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3.

Note.

©o 0w

Spectrum analyzer settings for f =1 GHz: Average

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

@ RBW=1 )i

® VBW=>3xRBW

@ 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.

(5 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.

f <30 M, extrapolation factor of 40 dB/decade of distance. Fq = 40log(Dm/Ds)
f =30 M, extrapolation factor of 20 dB/decade of distance. Fq = 20log(Dm/Ds)
Where:

Fs = Distance factor in dB

Dm = Measurement distance in meters

Ds = Specification distance in meters
CF(Correction factors(dB)) = Antenna factor(dB/m) + Cable loss(dB) + or Amp. gain(dB) + or Fq(dB)
Field strength(dBgV/m) = Level(dBV) + CF (dB) + or DCF(dB)
Margin(dB) = Limit(dBV/m) - Field strength(dBV/m)
Emissions below 18 Gz 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.
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.
The worst-case emissions are reported however emissions whose levels were not within 20 dB of
respective limits were not reported.
According to exploratory test no any obvious emission were detected from 9kiz to 30MH. Although

these tests were performed other than open area test site, adequate comparison measurements were
confirmed against 30 m open are test 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.
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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 (Mt) Distance (Meters) Radiated (£V/m)
0.009 ~ 0.490 300 2400/F(kltz)
0.490 ~ 1.705 30 24000/F(kllz)

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 Miz, 174 ~ 216 M 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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Duty cycle

Regarding to KDB 558074 D01_v04, 6.0, the maximum duty cycles of all modes were investigated and set
the spectrum analyzer as below.
Set RBW = OBW if possible; otherwise, set RBW to the largest available value. Set detector = peak or

average. The zero-span measurement method shall not be used unless both RBW and VBW are > 50/T and
the number of sweep points across duration T exceeds 100.

Ton time Period Duty cycle Duty cycle Minimum VBW | Duty cycle correction factor
(ms) (ms) (Linear) (%) (kiiz) (dB)
0.3913 0.6232 0.6278 62.78 2.56 2.02

Duty cycle (Linear) = Ton time/Period
Minimum VBW(kllz) = 1/Ton, where T is on time in second
DCF(Duty cycle correction factor (dB)) = 10log(1/duty cycle)

Middle channel

[E]H 1

391.3 ps

Spectrum ﬂ;ﬂ
Ref Level 21.05 d2m Offset 11.05 d8 & RBW 10 MHz
b ALL 20 dB = SWT 10 ms VAW 10 Mz
SGL
[@ 17k Cirw
Daf] 0.03 dg|
. 529.2 s
10 cin Mi[1] 1.2
1 [ — 111 1111 - ™ —1 1 [ — — (— J|746T
0 dint - 1
e
|
10 feg
i L M a— o ”?
50 de
-60 dém
70 din
CF 2.442 GHz 691 pts 1.0 ms/
Marker
Type | Ref | Tre | H-valug 1 ¥-walus |__Function | Functinn Rosult |
M1 1 3.7681 ms 25 diém
D2 M1 1 0.06 di

—
Ready ERENERENY WO P
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Test results (Below 30 M)

Mode: BLE

Distance of measurement: 3 meter

Channel:

20 (Worst case)

Level
(dBV)

Frequency
(Miz)

Ant. Pol.
(H/V)

CF
(dB)

Fd
(dB)

Field strength
(dB#V/m)

Limit
(dBV/m)

Margin
(dB)

No spurious emissions were detected within 20 dB of the limit

Horizontal

Vertical

Stop 150.0 kHz
| Measuring... -.m& s

Spectrum ue—, Spectrum ue—,
Ref Level 57.00 digy w RBW (CISPR) 200 Hz Ref Level 57.00 digy w RBW (CISPR) 200 Hz
oAt 0dE  SWT 13.4ms & VBW 3kHz  Mode Auto FET o _att 0dE  SWT 13.4ms & VBW 3kHZ_ Mode Auto FET
fo17x tax fo17x tax
S0 g S0 g
40 dB- 40 b
20 dBg- 20 dBg-
20 dBy 20 dBy
10 diy 10 diy
0 dB 0 doa
Tl fuss,
ey - i ¥ M 4 P TR K "
LTS TP TES I T S VYL P RSPV IR ey T FYSY S Uy M Sk Wt PEERPE DRSNS ISP YRR PPN AN NPT A
-10 diy 10 dilys
-20 o -20 o
-30 deuv- 30 dBu
<40 cys <40 cys
Stort 9.0 kHz 691 pts Stort 9.0 kHz 691 pts

Stop 150.0 kHz
| Measuring... -.m& s

Spectrum 2 @] = Spectrum 2 @] o
Ref Level 67.00 dapy w RBW (CISPR) 9 kHz Ref Lavel 67.00 dapy ® RBW (CISPR) 9 kHz
Att DB SWT 2.1ms w VBW 100 kHz__ Mode suta FFT Att DB SWT 2.1ms w VBW 100 kHz__ Mode suta FFT
[@1Pk Max [@ 1Pk Max
60 cBy- 60 cBy-
50 cBy- 50 cBy-
40 oBy- 40 oBy-
30 dBu: 30 dBu:
20 cBut- 20 cBut-
||17 By 10 cBy:
B T T i e e e e I s L T “ligaaidenth, i it VTN i niopty MR o i it an
0 diys 0 iy
-10 dy -10 dy
-20 diy -20 diy
-30 dey -30 diys
Start 150.0 kHz 691 pts Stop 300 MHz Start 150.0 kHz 691 pts Stop 300 MHz
il Heasuring..  LUoioioll WO i Jil Measuring..  [ERENRRNED O ]
L J £ J i
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Test results (Below 1 000 M) — Worst case

Mode:

Distance of measurement:

Channel:

BLE

3 meter

20 (Worst case)

Horizontal // Vertical

Leval

KES
SAC #4(10 m)

|

: APM=PRO
BT 4.0
I KES

<<0 (30 — 1 000) MHz RE TEST>> KES D-SAC #4(10 m)
APM=PRO_20 — 1 000 MHz_BT 4.0.DAT
Standard FCC Part.15Class B3 m

500.00 1000.00

| BT 4.0

Frequency [MHz]
No. Freqguency (P) Reading c.f Resul t Limit Margin Remark
PK QP
[MHz] [aB(uv)] [dB(1/m)] [dB(uv/m)] [dB(uv/m)] [dB
1 756.045 H 49 .4 -13.3 36.1 46.0 9.9
2 828.068 H 52.1 -12.1 40.0 46.0 6.0
3 864.079 H 49.9 -11.3 38.6 46.0 7.4
4 899.969 H 51.4 -10.6 40.8 46.0 5.2
5 935.980 H 47.9 -10.0 37.9 46.0 8.1
6 971.991 H 45 .8 -9.4 36.4 54.0 17.6
7 324.031 V 52.1 -23.6 28.5 46.0 17.5
8 395.933 V 50.1 -21.0 29.1 46.0 16.9
9 467.955 53.7 -18.8 34.9 46.0 11.1
10 503.966 V 51.4 -17.7 33.7 46.0 12.3
11 539.978 V 542 -16.7 37.5 46.0 8.5
12 575.989 V 47 .4 -15.8 31.6 46.0 14.4
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Test results (Above 1 000 M)
Mode: BLE
Distance of measurement: 3 meter
Channel: 00
- Spurious
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(MHz) (dBwV) (H/V) (dB) (dB) (dB&V/m) (dBV/m) (dB)
2 347.30 47.72 Peak H -0.30 - 47.42 74.00 26.58
1835.00 48.39 Peak \Y% -2.71 - 45.68 74.00 28.32
2 162.10 46.81 Peak \Y% -0.65 - 46.16 74.00 27.84
2 353.10 50.86 Peak \Y% -0.29 - 50.57 74.00 23.43
- Band edge
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(MHz) (dBwV) (H/V) (dB) (dB) (dB&V/m) (dBuV/m) (dB)
2 345.78 46.16 Peak H -0.30 - 45.86 74.00 28.14
2351.40 49.24 Peak \Y% -0.29 - 48.95 74.00 25.05
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
Specinm | SRR SRS [T | (Seecn |G ) (T
Rref Level 107.00 cBuv R - RBW 1 MHi j Rref Level 107.00 cBuv j - RBW 1 MHi .
r-.%: — 10 dE  SWT 152 ps & VBW 3 MHz  Mode Auto FFT r-.%: — 10CE  SWT 152 s & VBW 3 MHz  Mode Auto FFT
100 dgys M ?.ZE‘-:I!; ::;I;“ﬁ‘l’: 100 dgys M ?.ZE:JIL‘II;II\’::J:
o0 am— e 2n0000icke] | oo oo e st
0 | \ - Il
€0 diy ‘I €0 diy T 1
70 clByy- ll 'l 70 clByy- 1 l
&0 dbuy- &0 dbuy- I.
50 den— = - ‘[ 50 cBy— - - J .
e P PO (R IPIVERIPY! o L VN, SR IPPRP SR A, VN ’4_.3."in;.’."" . PRI e Y. VU i WP NPT N . TS R
30 oByv— 30 oByv—
20 dByN- 20 dByn-
10 ciy '-_'l 1 1 10 dby r_', 1 1
%::n:.ll GHx 691 E HluE 2405 GH: %::n:.ll GHx 691 E HluE 2405 GH:
Tw|":|1| Rof | Inr.l| min“ﬂz“:l — 1 “:P;::Su'r | Function | Functinn Rosult | Tw|":|1| Rof | Inr.l| Atimulus “:E;:.‘:Su-, | Function | Functinn Rosult |
- bil —_— — | Measuring... |-|||-_‘ i - il — | Measuring.. @UANARAAD = P
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Horizontal // Peak for 1 Gz to 3 Gk

Vertical // Peak for 1 (i to 3 (i

Spectrum 2 @ﬁa k5

Ref Level 107.00 cBuy = RBW 1 MHz

Spectrum 2 @ﬁa -
Ref Level 107.00 cBuy = RBW 1 MHz
Att 10 0B SWT 2ms @ VBW 3 MHz  Mode auto Sweep
1Pk View

Att 10 dé  SWT 2 ms & VBW 3 MHz  Mode Auto Sweep
1Pk View
Mi[1] 47.72 dipv| Maf1] 50.06 dByv|
100 dgy 2.34730 GHz| 100 dey 2.35310 GHz|
Mif1] 4839 digV|
90 dews S0 oBy 1.83500 GHz
B0 dBuy- 60 by
70
70 diy o
&0 diy
&0 diy = M
—— M1 i v
50 gy L] IRt L J._,..Mr-\,...., A ] STV P
LYY SRPRTT ) A ) | T MM’L | PR o ST R P 40 dys
40 diys
30 oByv-
30 oby 20 oy
20 oByv- 10 iy
. start 1.0 GHz 691 pts Stop 3.0 GHz
10 ooy Marker |
Shart2.0 Gz 691 pts Stop 3.0 GHz Type | Ref | Tre | Stimulus | Response | Function | Functlon Result
Marker M1 1 1.835 48,39 dauv
Type | Ret | Tre | Stirmulus | m | Function__| Function Result | M2 1 X 46.81 dBpv
M1 1 2.3473 GHz 47.72 dayv [XE] 1 2.3531 50.86 dapv
Jil H - = e
Il , He (LTI Y

X T

Horizontal // Peak for 3 (z to 18 (i

Vertical // Peak for 3 Gz to 18 Gk

Spectrum 4 (¥ ] k5

Ref Level 97.00 dapv = RBW 1 MHz

Spectrum 4 (¥ ] k5

Ref Level 97.00 dapv = RBW 1 MHz

At 10 dé  SWT 45 ms & VBW 3 MHz  Mode Auto Swesp Att 10 dé  SWT 45 ms & VBW 3 MHz  Mode Auto Swesp

1Pk View 1Pk View

S0 oy S0 dby

B0 dBu- B0 b

70 dby 70 diys

0 dy &0 dy

S0 dby S0 diys

- - ' o . ) A -

:_xg nv::wm;—.-* T L) s D LU, T e 4:“:;:;«,- e LT o T YVLIY SRRy ' U ST e B
20 diys 20 diys

20 diy dty

10 cBy- 10 cBy-

0 dey 0 dey

Start 3.0 GHz 691 2[5 SIOE 18.0 GHz Start 3.0 GHz 691 2[5 SIOE 18.0 GHz
Marker Marker
— —

N I T

N I T

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

2. Average test would be performed if the peak result were greater than the average limit.
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Mode: BLE
Distance of measurement: 3 meter
Channel: 20
- Spurious
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(Miz) (dBuV) (H/V) (dB) (dB) (dBuV/m) (dBV/m) (dB)
2 350.20 47.22 Peak H -0.30 - 46.92 74.00 27.08
1835.00 48.69 Peak \Y -2.71 - 45.98 74.00 28.02
2 165.00 46.79 Peak \Y -0.64 - 46.15 74.00 27.85
2 353.10 49.90 Peak \Y -0.29 - 49.61 74.00 24.39
Horizontal // Peak for 1 Gz to 3 Gk Vertical // Peak for 1 Gz to 3 Gk
?w ® G ?w ® G
Ref Level 107.00 cBuv ® RBW 1 MHz Ref Level 107.00 cBuv - RBW 1 MHz
Att 10 B SWT 2 ms & VBW 3 MHzZ  Mode Auto Sweep Att 10 B SWT 2 ms & VBW 3 MHzZ  Mode Auto Sweep
[@ 194 View [@ 19 View
Mi[1] 47.22 dipv| o Maf1] IJJU \IIJ_u\«'
e S N wig] sy
90 dBu- GO B\ 1.83500 GHz|
B0 dBuV: 60 dby
70 deys 70 dBv-
&0 dbuy-
€0 dew ) s
50 By B 3;:,-?":«-*%--«-'»-» bl AP i} \'I'»-....;.,.‘.a,.,,..A.I._ R s | Sy
Lt T (8 SR PR FRCTI Y% PUNPFIP IV IV Trer & A, ey oo 40 dby
40 diys
30 By
30 by 20 dByN-
20 BV 10 iy -
10 By %::a:.ll OHx 691 E w 3.0 GHz
Start 1.0 GHz 691 pts Stop 3.0 GHz _Type | Ref | Tre | Stimulus | ®esponse | Function | Functlon Result
Marker M1 1 1.835 G 48.69 dBuv
T"l’:’ll el l 'r‘:!l s“”'/milsu,' GHz I & +7.22 dH||\' I Fungtioe, l Fungtisn Rasull l :§ : Vi‘)s:—:l 2:7 :2‘]‘: :::‘::
Horizontal // Peak for 3 Gz to 18 Gz Vertical // Peak for 3 iz to 18 Gz
ﬁsww ® G ﬁsww ® G
Ref Level 97.00 dapgv ® RBW 1 MHz Ref Level 97.00 dapgv ® RBW 1 MHz
Att 10 d8  SWT 45 me & VBW 3 MHz  Mode A2ulo Swesp Att 10 d8  SWT 45 me & VBW 3 MHz  Mode A2ulo Swesp
[@ 194 View [@ 194 View
S0 dby S0 dby
B0 dBuY- B0 dBuY-
70 dby 70 diys
&0 dBg- 60 dBg-
S0 diys S0 dby
e T v YW LT OO LYY WPRVOUPY, b PPna et N e o i A L et
=0 dBp- =0 dBp-
20 deys diys
10 dBy- 10 dBy-
:l:.\rll 3.0 GHz 691 pts StoE 18.0 GHz :l:.\rll 3.0 GHz 691 pts StoE 18.0 GHz
Marker Marker
o Measuring... lﬁ Y o | Measuring... [ EERCEEE s

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

2. Average test would be performed if the peak result were greater than the average limit.
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Mode: BLE
Distance of measurement: 3 meter
Channel: 39
- Spurious
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(Miz) (dBuV) (H/V) (dB) (dB) (dBuV/m) (dBN/m) (dB)
2 353.10 48.00 Peak H -0.29 - 47.71 74.00 26.29
1835.00 48.42 Peak Vv -2.71 - 45.71 74.00 28.29
2162.10 47.53 Peak Vv -0.65 - 46.88 74.00 27.12
2 353.10 50.34 Peak Vv -0.29 - 50.05 74.00 23.95
- Band edge
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(MHz) (dBwY) (H/V) (dB) (dB) (dB&V/m) (dBuV/m) (dB)
2 483.78 45.14 Peak H -0.05 - 45.09 74.00 28.91
2 491.84 44,78 Peak Vv -0.03 - 44.75 74.00 29.25
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
Specinm | SRR SRS [T | (Seecn | ) (T
Rref Level 107.00 cBuv R - RBW 1 MHE Rref Level 107.00 cBuv R - RBW 1 MHE
r-.%: — 10 CE  SWT 5.7 ps & VBW 3MHz  Mode Auto FFT r-.%: — 10 B SWT 5.7 ps & VBW 3 MHz  Mode Auto FFT
M2{1] 15.14 dBpv| mM2{1] $4.70 dBpVv|
l-‘:":w"ll —— '/.-lss‘:J‘.'I:'::|I1“1::I|\/r l-‘j.':;"'., — '/_-lU];IU(-IJIIl::II;
90 oBu—Y 24835000 GHz| si-cn._v !
r?"_' ce—ir hra. s —r
o dBy- 'I ,’:': L v
50 iy I'_\ ot 50 iy I.I‘k_ as . "
- T | e s I Y st 5% [ WS, 5 SO PR ... (NSO T S
30 dByv- 30 dByv-
10 oby 10 dbys
%::e:.-uu GHz 691 pts Stop 2.51 GHz %::e:.-uu GHz 691 pts Stop 2.51 GHz
Tv|":|1| Rof | Inr.l| minln — 1 “:4“;‘:;”', | Function | Functinn Rosult Tv|":|1| Rof | Inr.l| “:P;:.‘:Su'r | Function | Functinn Rosult
- bil — — | Measuring... a““" = i - il — | Measuring.. @UANARAAD = P
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Horizontal // Peak for 1 Gz to 3 Gk

Vertical // Peak for 1 (i to 3 (i

Spectrum 2 @ﬁa k5

Ref Level 107.00 cBuy = RBW 1 MHz
Att
1Pk View

Spectrum 2 @ﬁa k5

Ref Level 107.00 cBuy = RBW 1 MHz
Att 10 dé  SWT 2 ms & VBW 3 MHz  Mode Auto Sweep 10 dé  SWT 2 ms & VBW 3 MHz  Mode Auto Sweep
1Pk View
Mi[1] 48.00 dipv| EETEV] 50.34 dBpVv|
100 gy 2.95310 GHz| 100 dl 2.35310 GHz]
Mi1] 4842 dipV|
90 dby S0 cB- 1.83500 GHz|
&0 d
B0 dBuy- B
70 By
7O cliys
&0 diy
&0 oy M
o
S0 diy F 2
50 oy L B A R . \J‘-\-.Uvunw.m.]m W_J.\ Y PP -
s, EERPIRD NERPRRT RS PETIRR ST IR | A R SRS TP 40 diys

40 diys

30 B
30 oby 20 oby
20 o 10 dbys 1
N Htart 1.0 GH> 691 E HIDE 2.0 GHz
10 cy! Marker |
O 591 pts Stop 3.0 GHz Type | Ref | Tre | Stimulus | ®esponse | Function | Function Result
Marker M1 1 1.835 4B.42 dayv
Type | Ret | Tre | Stirmulus | m | Function__| Function Result | M2 1 X 47.53 dBpv
M1 1 2.3531 GHz 48.00 dayy M3 1 50.34 dayv
)i T reeonm G e T I
Spectrum 4 (¥ ] L 2 Spectrum 4 (¥ ] k5
Ref Level 97.00 dapv = RBW 1 MHz Ref Level 97.00 dapv = RBW 1 MHz
Att 10 08 SWT 45 ms @ VBW 3 MHZ  Mode sulo Swesp At 10 08 SWT 45 ms @ VBW 3 MHZ  Mode sulo Swesp
1Pk View 1Pk View
S0 diy S0 diys
B0 dBu- B0 dBu-
70 diy 70 dBy
60 diy 60 diy
50 diys 50 diy
U W IRYEC L T I TR Adt AL i o jatroiaiowiny LA 3 W AL
e LT g Oy i L e (] A Al M AR L g W My T PR S
40 dpv b e 40 cByv v W RN TP I
=0 diy =0 diy
20 diy 20 diys
10 cBy- 10 cBy-
0 diy 0 diy
Start 3.0 GHz 691 pts Stop 16.0 GHz Start 3.0 GHz 691 pts Stop 16.0 GHz
Marker Marker
L L
e T R

N I T

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

2. Average test would be performed if the peak result were greater than the average limit.
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Test results (18 @k to 30 GHz) — Worst case
Mode: BLE
Distance of measurement: 3 meter
Channel: 20 (Worst case)
Horizontal Vertical
Spectrum ] ? Spectrum ] ?
®ef Laval 37.00 dipy - RBW 1 MHz Ref Lavel 37.00 dayy - RBW | MAZ
o AL OdE  SWT 36 ms & VAW 3 MHz  Mode Auto Sweep o AL OdE  SWT 36 ms & VAW 3 MHz  Mode Auto Sweep
@ 1Pk View @ 1Pk View
S0 dBy- S0 dBy-
B0 dByV- + B0 dByV-
70 dBy- - 70 dBU-
€0 dBuy- + €0 dBuy-
S0 BV S0 BV
40 cBv- 40 cBv- -
] J\"‘-L'\-"“""«_u".;-»‘f--...—--w...‘_ TEPPITR FRSI BTN T WL RN TN "»\f"l‘J« Ao Mo “‘"\":\“-"'"a-«h-;\’ PP I SO W WO P T TP --v»«,--g..rwﬂﬁfh
30 dBy- 30 By
20 bV 20 bV
10 dbgn- 10 dbgn-
Start 18.0 GHz 691 |'It1 Stop 30.0 GHz Start 18.0 GHz 691 |'It1 Stop 30.0 GHz
il | Heasuring.. ERANARNAD W i il | Measuring..  ARANANAED W p

Note.
1. No spurious emission were detected above 18 (lfz.
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3.5

Test setup

Conducted spurious emissions & band edge

EUT Attenuator Spectrum analyzer

Test procedure

Band edge
KDB 558074 D01 v04 — Section 11.3

NG~ W

Start and stop frequency were set such that the band edge would be placed in the center of the plot
Span was set large enough so as to capture all out of band emissions near the band edge
RBW = 100 kifz

VBW = 300 kifz

Detector = Peak

Trace mode = max hold

Sweep time = auto

The trace was allowed to stabilize

Out of band emissions

KDB 558074 D01 v04 — Section 11.3

1.

Nogokowd

Limit

Start frequency was set to 30 Mz and stop frequency was set to 25 Gz for 2.4 (Hz frequencies and
40 GHz for 5 (Hz frequencies

RBW = 100 kiz

VBW = 300 ki

Detector = Peak

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 kiz 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

Spectrum ﬂé-i Spectrum2 (@ ﬂé-i
Ref Level 1105 dzm  Offset 1105 dB e RBW 100 kriz Ref Level 1105 d2m  Offset 1105 dB e RBW 100 kriz
o _att 108 BWT  246.5 us @ VBW 300 kHz _ Mode Auto FFT Att 1008 BWT 250 ms @ VBW 300 kHz _ Mode Auto Sweep
r; 1Pk View 1Pk View
13111 67.21 dp| 1411] 52.17 dbim)
2.307260 Qpiz| 3.1919 GHz|
ode M) 2.46 dihm 0de M) 1.94 ditm|
2402190 GHz| 2.3970 GHz|
10 db: l l 10 db:
20 cb 21 -17.540 dber fl 5 @ —1iP1 -18.060 dem:
-30 o : -30 o
~40 dBm ] l ~40 dBm
-50 din | t -50 din -
H \ ILE
40 des £ dis
% pEY \/-') [ m Y PR FRENPUY RFURUOT WP Y, (o LN RV SRRV LS
L' n e " PO ST - -
< T v ~ 0
-80 o -80 o
Start 2.3 GHz 691 pts Stop 2.405 Gz Start 691 pts Stop 25.0 GHz
Marker Marker
Type | Ret | Tre | H-valun | Y-value | Function | Function Result | Type | Ret | Tre | H-valun | v-value | Function | Function Result |
M1 1 2.40219 GHz 2.46 dBm M1 1 2.397 GH2 1.94 diém
Mz 1 2,39 Gz 59,00 dbm Mz 1 120.0 MHz 52,48 dbm
M3 1 2.38726 GHz -67.21 dbm M3 1 807.0 MHz 5181 dbm
M4 1 2.31 GHz -70.13 dém M4 1 3.1919 GHz -52.17 dém
" e T
\ ah T 4| L I o ]
Spectrum 2 @ ﬂé-i
Ref Level 1105 d2m  Offset 1105 dB e RBW 100 kriz
Att 1008 BWT 250 ms @ VBW 300 kHz _ Mode Auto Sweep
1Pk View
11[1] 1.01 dbm|
2.4330 GHz|
o M2{1] ~65.48 dbm|
120.0 MHz|
10 db:
55 dE—ji01 -18.150 dém:
-30 db
IR NI AT PR LY e R e T
Start 30.0 Mz 691 pts Stop 25.0 GHz
Marker
Type | Ret | Tre | H-valun | Y-value | Function | Function Result |
M1 1 43 1.81 dém
Mz 1 55.48 dbm
M3 1 807.0 MHz -
M4 1 3.264 GHz
el =
L L J bl i- = Y
Spectrum ﬂé-i Spectrum2 (@ ﬂé-i
Ref Level 1105 d2m  Offset 11,05 dB e RBW 100 kriz Ref Level 1105 d2m  Offset 1105 dB e RBW 100 kriz
o _att 1008 BWT  75.0 us @ VBW 300 kHz _ Mode Auto FFT Att 1008 BWT 250 ms @ VBW 300 kHz _ Mode Auto Sweep
r; 1Pk View 1Pk View
1411] 67.73 dbim| » 1411] 55.74 b
2.5000000 GHz| ] 3.3000 GHz|
Mi[1] 2.08 divm| 0de Mi[1] 1.80 dBm|
2.4801890 GHz| 2.4690 GHZz|
10 db:
D1 -17.620 diirr 55 de—P1 -18.200 dém
-30 db
~40 dBm
-50 din -
AL PP -'DTH ]
4 Y Pl AN ~ g
Ao, P ' PR TSPRT RN b Parasmred gyl
70 b X e e T LN S BT '?\M - Bt A adA A i s o Ul A e Pt
-80 o -80 o
Start 2.479 GHz 691 pts Stop 2.51 GHz Start 30.0 Mz 691 pts Stop 25.0 GHz
Marker Marker
Type | Ret | Tre | H-valun 1 | Function__| Function Result | Type | Ret | Tre | Function__| Function Result |
M1 1 2.480189 GHz M1 1
Mz 1 2,4B35 GHz Mz
M3 1 2.483953 GHz M3 1
M4 1 2.5 GHz M4 1
)4 Feasunng. RRLLAD )4 e I
L L R L 4 | L L S e LU ]
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3.6. AC conducted emissions
Test setup

EUT AC/DC Adapter LISN

Test Receiver

Limit

According to 15.207(a), for an intentional radiator that is designed to be connected to the public utility (AC)
power line, the radio frequency voltage that is conducted back onto the AC power line on any frequency or
frequencies, within the band 150 kiiz to 30 Mz, shall not exceed the limits in the following table, as measured
using a 50uH/50 ohm line impedance stabilization network (LISN). Compliance with the provision of this
paragraph shall on the measurement of the radio frequency voltage between each power line and ground at
the power terminal. The lower applies at the boundary between the frequencies ranges.

o Conducted limit (dBgV/m)
Frequency of Emission (Mk) -
Quasi-peak Average
0.15-0.50 66 - 56* 56 - 46*
0.50-5.00 56 46
5.00-30.0 60 50

Note:

1. All AC line conducted spurious emission are measured with a receiver connected to a grounded LISN
while the EUT is operating at its maximum duty cycle, at maximum power, and the appropriate
frequencies. All data rates and modes were investigated for conducted spurious emission. Only the
conducted emissions of the configuration that produced the worst case emissions are reported in this
section.

3. Both Cable loss and LISN factor are included in measurement level(QP Level or AV Level).
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Test results

Hot Line
P Final_Result

| Fraquency | QuasiPeak | CAverage | Limit | Margin | Meas. | Bandwidth | Line | Corr.
(MHz) (dBuv) (dBuv) | (dBuv) | (dB) | Time (kHz) (dB)

Lo 1 | (ms)
- 0.150000 - 29.98 56.00 26.02 | 1000.0 9.000 | N 194
3 6@ v F a1 15 Clas: ollage on Mains QF 0.150000 46.51 - 66.00 18.48 | 1000.0 9.000 | N 18.4

40115 Clags B Vollage on Mains QP
é y M : 0.585000 - 31.67 46.00 14.43 | 1000.0 9.000 /N 19.6
c 4 0.585000 37.23 - 56.00 18.77 | 1000.0 9.000 | N 19.8
%‘ 40 1.175000 - 16.65 46 29.35 | 1000.0 9.000 /N 19.8
g ; & 1.175000 26.51 - 56.00 29.49 | 1000.0 9.000 | N 19.8
0 . $ 1.205000 - 20.43 46.00 2557 | 1000.0 9.000 | N 18.8
6? 12056000 26.67 — 56.00 29.33 | 1000, 000 | N 19.8 |
i 17750000 - 2182 5000 2818] 1000 000 | N 20.1]
] 17.750000 28.79 - 80.00 31.21 | 1000, .000 | N 20.1)
4 + 1 t t P — 1 4 17.785000 — 18.82 50.00 3118 | 1000. .000 | N 201
150k 300 400 500 BOO 1M M 3M 4M SM & 8 10M 20M  30M 17.785000 26.67 — 650.00 33.33| 1000.0 9.000 | N 201
Frequency in Hz
Neutral Line
1007 Final_Result

1 Frequency | QuasiPeak | CAverage | Limit = Margin | Meas. Bandwidth Line | Corr.
0 (MHz) (dBuV) (dBpV) | (dBuV)  (dB) | Time (kHz) (dB)

AE (ms)
. 0.585000 - 30.96 46.00 15.04 | 1000.0 9.000 L1 19.6
K3 L o : E 1 0.585000 40,86 - 56,00 1514 10000 9,000 L1 19.6
5 T T s " 3 0.655000 - 27.61 46.00 18.39 | 1000.0 9.000 L1 19.6
‘Tg a0t 0. 0.655000 37.84 - 5600  18.16 | 1000.0 8.000 L1 19.6
k] 1 & * \ 0.905000 - 21.16 4600 2484 | 1000.0 9.000 L1 19.8
| b AN L] 0.905000 32.28 - 56.00 23.72 | 1000.0 9.000 L1 19.8
1 8 1.195000 - 23.60 46.00 22.40 | 1000.0 9.000 L1 19.8
1.195000 35.97 —| 5600 2003 1000.0 9.000 | L1 19.8
g 17.940000 - 1535 5000  34.65| 1000.0 9,000 L1 20.2
. i T ; ol A i R 17.940000 27.04 ~-| 6000 3296 10000 9,000 L1 202
i T L I P DO O S S 17.975000 — 17.44] 5000 3256 1000.0 9.000 L1 20.2
Frequiricaii lz 17.975000 28.34 - &0.00 31.66 | 1000.0 9.000 L1 20.2
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Appendix A. Measurement equipment
Equipment Manufacturer Model Serial No. qulbratlon celllertion || CalorEen
interval date due.
Spectrum Analyzer R&S FSV30 101389 1 year 2017.01.23 2018.01.23
Spectrum Analyzer R&S FSV40 101002 1 year 2017.07.04 2018.07.04
8360B Series
Swept Signal HP 83630B 3844A00786 1 year 2017.01.23 2018.01.23
Generator
Power Meter Anritsu ML2495A 1438001 1 year 2017.01.23 2018.01.23
Pulse Power Sensor Anritsu MA2411B 1339205 1 year 2017.01.23 2018.01.23
Attenuator Agilent 8493C 51401 1 year 2017.07.04 2018.07.04
Loop Antenna Schwarzbeck FMZB1513 225 2 years 2018.05.10 2019.05.10
T“'Ogr'ft’ggﬁgba”d SCHWARZBECK | VULB 9163 | 9168-714 2 years 2017.11.28 | 2018.11.28
Horn Antenna AH SAS-571 414 2 years 2018.02.15 2019.02.15
HornAntenna | SCHWARZBECK | BBHA9170 9?750“5’5*0 2years | 20180215 | 2019.02.15
. . Wainwright WHJS3000-
High Pass Filter Instrument Gmbh 10TT 1 1 year 2017.07.03 2018.07.03
. Wainwright WLK1.0/18
Low Pass Filter Instrument Gmbh G-10TT 1 1 year 2017.07.03 2018.07.03
Preamplifier R&S Scuo1l 100603 1 year 2017.11.27 2018.11.27
Preamplifier AGILENT 8449B 3008A01742 1 year 2018.01.11 2019.01.11
EMI Test Receiver R&S ESR3 101781 1 year 2017.04.27 2018.04.27
EMI Test Receiver R&S ESU26 100552 1 year 2017.04.19 2018.04.19
o 2016.12.13 2017.12.13
Pulse Limiter R&S ESH3-Z2 101915 1 year
2017.11.27 2018.11.27
2017.01.11 2018.01.11
LISN R&S ENV216 101787 1 year
2018.01.05 2019.01.15
Peripheral devices
Device Manufacturer Model No. Serial No.
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