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1. General information
Applicant: Aram Huvis Co., LTD.
Applicant address: 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

Test site: KES Co., Ltd.

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

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

FCC rule part(s): 15.247

FCC ID: XYCASM

Test device serial No.: X Production [] Pre-production [] Engineering

1.1. EUT description
Equipment under test  ASM

Frequency range 2402 Ml ~2 480 M (BDR/EDR)
2402 Mz ~2480 Miz (LE)
2412 Mz ~ 2462 M (11b/g/n_HT20)
UNII-1 5180 Mz ~5240 Mz (11a/n_HT20)
Model: ASM
Modulation technique ~ WIFI : DSSS, OFDM
BT : GFSK, n/4DQPSK, 8DPSK
Number of channels 2402 Mz ~2480 Mz (BDR/EDR) : 79 ch
2402 Mz ~2480 Miz (LE):40ch
2412 Mz ~2462 Mz (11b/g/in_HT20):11ch
5180 Miz ~ 5240 Miz (11a/n_HT20) :4 ch
Antenna specification 2.4 Gz Antenna type : Chip antenna, Peak gain : 1.99 dBi
5 (fz Antennatype : Chip antenna, Peak gain(UNII-1) : 4.72 dBi
Power source DC 3.85 V (Internal Rechargeable Battery)

15.247(a)(1) that the rx input bandwidths 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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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.

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.

1.2. Test configuration
The Aram Huvis Co., LTD. // ASM // ECC ID: XYCASM was tested according to the specification of EUT,
the EUT must comply with following standards and KDB documents.

FCC Part 15.247
KDB 558074 D01 v05 r02
ANSI C63.10-2013

1.3. Device modifications

N/A
1.4. Frequency/channel operations
Ch. Frequency (Miz) Rate(Mbps)
00 2402 1,23
39 2441 1,2,3
78 2480 1,2,3

1.5. Accessory information
Equipment Manufacturer Model Serial No. Power source

Smart Cradle Aram Huvis Co., LTD. ASM - DC5V

1.6. Software and Firmware description
The software and firmware installed in the EUT is version 5.6
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1.7. Information about derivative model

The difference between basic model and derivative is only color, the other circuit diagram and software are

fundamentally the same.

1.8. 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).
=0.84 +10=10.84

1.9.  Measurement Uncertainty

Test Item Uncertainty
Uncertainty for Conduction emission test 2.62 dB
okHz - 30MHz 454 dB
Uncertainty for Radiation emission test 300z - 10 436 dB
(include Fundamental emission)
Above 1(Hz - 250Hz 5.00 dB

confidence level using a coverage factor of k=2.

Note. This uncertainty represents an expanded uncertainty expressed at approximately the 95%
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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)(2)(iii) Number of channels Pass
15.247(a)(2)(iii) Time of occupancy Pass
15.205, 15.209 Radiated restricted band and emission Pass
15.247(d) Conducted band edge and out of band emissions Pass
15.207(a) AC conducted emissions Pass
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3. Test results
3.1. 20 dB bandwidth

Test procedure
ANSI C63.10-2013 clause 6.9.2 and 6.9.3

Test setup

EUT Attenuator Spectrum analyzer

Test setting
1. Span = The instrument center frequency is set to the nominal EUT channel center frequency. The

frequency span for the spectrum analyzer shall be between 2.0 times and 5.0 times the OBW.
2. RBW = The nominal IF filter bandwidth (3 dB RBW) shall be in the range of 1% to 5% of the OBW.
3. VBW = Shall be approximately three times the RBW.
4, Sweep = auto
5. Detector function = peak
6. Trace mode = max hold

Limit
Not applicable
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Test results

Frequency (Miz) Channel no. Data rate(Mbps) Measured bandwidth(Mk)
2 402 00 0.920
2441 39 1 0.925
2480 78 0.925
2 402 00 1.355
2441 39 2 1.355
2 480 78 1.355
2402 00 1.311
2441 39 3 1.324
2480 78 1.329
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3.2. Output power
Test procedure
ANSI C63.10-2013 - Section 7.8.5

Test setup
Power meter,
EUT Attenuator Power sensor
Spectrum analyzer
Test setting

1. Span = approximately 5 times the 20 dB bandwidth, centered on a hopping channel
2. RBW > the 20 dB bandwidth of the emission being measured

3.VBW = RBW

4, Sweep = Auto

5. Detector function = Peak

6. Trace = Max hold

Limit

According to 815.247(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 Mk employing

at least 75 non-overlapping hopping channels, and all frequency hopping systems in the 5 725 ~ 5 805 M
band: 1 Watt.
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Test results

Erequency(Mk) Channel no. Data Peak Power Average Eggi/er Power Limit
rate(Mbps) (dBm) (dBm) (dBm)
2 402 00 -6.82 -8.54 20.97
2441 39 1 -7.59 -9.35 20.97
2 480 78 -9.01 -10.84 20.97
2 402 00 -11.00 -15.08 20.97
2441 39 2 -11.53 -15.53 20.97
2480 78 -12.90 -16.94 20.97
2 402 00 -10.60 -15.07 20.97
2441 39 3 -11.13 -15.33 20.97
2480 78 -12.46 -16.61 20.97
Note.

1. The average power was tested using an average power meter.
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Spectrum [ spectrum (%] () €
RefLevel 2.00 dem  Offset 10.84 d8 w RBW 2 hHz Ref Level 2,00 dém  Offset 10.84 d8 w RBW 2 MHz
Att 10de  SWT 1ms & VBW S MHz Mode Auto Sweep Alt 10 dB SWT 1ms & VBW 5 MHz Mode Auto Sweep
(@ 1Pk View (@ 17k View
11[1] -6.82 dBm)| M1[1] -11.00 dBm)|
Ml 2.4018700 GHz 2.4018990 GHz
M.
10 dem i E— -10dp ¥
- . —]
L~ ] \_‘\\
-20 dBm -20 dBm =
<20 dem 30 dB / \
Ve
-20 dBm ~ -40 dBm -
e /- A
A H.
-50 dBm -50 db
B
Ao o .M,.»u/"/ \h“w
-50 dBm -60 dB
-70 dim -70d
-80 dam -80 d
-390 dBm -90d
CF 2.402 GHz 691 Ets Span 10.0 MHz CF 2.402 GHz ﬁil pts Span 10.0 MHz
il | Measuring.. WRANLLIND WG il | teasuring... @RARARAND WG
Spectrum "5" Spectrum (%] (x) (%)
RefLevel 2.00 dem  Offset 10.84 d8 @ RBW 2 MHz Ref Level 2.00 dem  Offset 10.84 08 w RBW 2 MHz
Att 10 48 SWT 1ms @ VBW 5 MH2  Mode Auto Sweep Att 10de  SWT 1ms @ VBW 5MH2  Mode Auto Sweep
(@ 1Pk View (@ 17k View
[l ~7.59 dBm Mil1] ~11.53 dBm
M1 2.4408260 GHz 2.4411740 GHz
-10 dBm — -10 de — -
/ ~— — —]
/ \\
-20 dBm -20 dBm =
s 4 Y
s -
.30 dém -
20 de; 30 db
. y
-40 dBm - -40 dem
r \
50 dam 50 dB -
| i ff ]
-50 dBm -50 dB
-70 dem 70d
-80 dem -80d
-30 dBm -50d
CF 2.441 GHz 691 pts Span 10.0 MHz CF 2.441 GHz 691 pts Span 10.0 MHz
il |7 Measuring.. WEARRRALS WG il | Measuring..  MUMNARALD WG
Spectrum "5" Spectrum (%] (x) (%)
RefLevel 2.00 dem  Offset 10.84 d8 @ RBW 2 MHz Ref Level 2.00 dem  Offset 10.84 08 w RBW 2 MHz
Att 10 48 SWT 1ms @ VBW 5 MH2  Mode Auto Sweep Att 10de  SWT 1ms @ VBW 5MH2  Mode Auto Sweep
(@ 1Pk View (@ 17k View
[l -9.01 dBm Mil1] ~12.90 dBm
e 2.4798410 GHz 2.4799130 GHz
-10 dem = -10 dB -
- ¥
- \ T 1
-20 dBm -20 dBrm -
e
-30 dBm 30 dB
N
-40 dam / -40 dem
-50 dBm -50 db
| L
. \‘ﬂ“w aw»-'”"/ ey |
-50 dBm -50 dB
-70 dim -70d
-80 dem -80d
-30 dBm -50d
CF 2.48 GHz 691 pts Span 10.0 MHz CF 2.48 GHz 691 pts Span 10.0 MHz
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EDR(3Mbps)

Spectrum %’ Spectrum %’
RefLevel 2.00 dem  Offset 10.84 d8 w RBW 2 hHz RefLevel 2.00 dem  Offset 10.84 d8 w RBW 2 hHz
Att 10d8_ SWT 1ms @ VBW 5MHz Made Auto Swesp Att 10d8_ SWT 1ms @ VBW 5 MHz
(@ 1Pk View (@ 1Pk View
MIL1] ~10.60 dBm)| ~11.13 dBm)|
2.4020290 GHz 2.4410000 GHz
-10 day -10 day
m A — | m [
o
T -
-20 dBm o -20 dBm
~ -
/" ™ o I
-30 dem -30 dem
40 dBm - 40 dBm £
pd “ -
-50 dBm 50 dm—r o
i IO | ki
-60 dem: -60 dem:
-70 dBm -70 dBm
-80 dem: -80 dem:
-30 dem -30 dem
CF 2.402 GHz 601 pts Span 10.0 MHz || CF 2.441 GHz Span 10.0 MHz
bil | Measuring.. WRANLLIND WG bil Measuring.. WUAbLLEE WO
Spectrum "5"
RefLevel 2.00 dem  Offset 10.84 d8 @ RBW 2 MHz
Att 10 d& SWT 1ms @ VBW 5 MHz Mode Auto Sweep
(@ 1Pk View
RN ~12.46 dBm)|
2.4800290 GHz
-10 d8y g
™ PR 2
| — -
/ \‘-\
-20 dBm =
g “
.
-30 dBm ™
~20 dem ™
-50 dem = o
g htt
-50 dam
=70 dem
-80 dém
-30 dBm
CF 2.48 GHz 691 pts Span 10.0 MHz
—
il Measuring.. MUARALLLD WG
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3.3. Carrier frequency separation
Test procedure
ANSI C63.10-2013 - Section 7.8.2

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. Resolution (or IF) Bandwidth (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

Allow the trace to stabilize. Use the marker-delta function to determine the separation between the peaks of
the adjacent channels. The limit is specified in one of the subparagraphs of this Section. Submit this plot.

Limit

According to 15.247(a)(1), frequency hopping system operating in 2 400 ~ 2 483.5 Miz. Band may have
hopping channel carrier frequencies that are separated by 25 kilz 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 mlW.
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Test results
Channel Separation
Frequency (M) Channel no. Data rate(Mbps) (M)
2441 39 1 0.999
2441 39 3 1.003
Hopping mode_ BDR(1Mbps) Hopping mode_EDR(3Mbps)
Spectrum '%’ Spectrum (%) (x) (x)
Ref Level 2.00 dem Offset 10.84 d& & RBW 30 kHz Ref Level 2,00 dém Offset 10.94 d& & RBW 30 kHz
Att 10 d8  SWT 63.2 s @ VBW 100 kHz  Mode Auto FFT Att 10 B SWT 63.2 ps @ VBW 100 kHz Mode Auto FFT
@ 1Pk View @ 1Pk View
D2[1] 0.00 dB| D2[11 0.10 dB|
M1 998.60 kHz| 1.00290 MHz|
-10 dem Vsl ﬂ,’\ — ‘\f\f\ﬂ mi[1] \.rww\?ﬁ 35;13-; 10 dB — - M1i[1] » m:;ﬁdfucg?;
20 dam, : ! "’\J i 5 «J‘ 204 AT {'\ v A s/
i K ¥ N - N Ty R ATV [Ny WY APV Y M 7 S Ny
20hem L \’\\” N ~ il o s
-40 dem: -40 des
-50 dém -50 df
-60 dem: -60 d
=70 dBm 70 d
-80 dem- -80d
-30 dBm 30 dis
CF 2.441 GHz 691 p[; — span 3.0 MHz CF 2.441 GHz 691 p[; — Spﬁl 3.0 MHz
il Measuring.. ERORALALD G il Measuring... EULLL0LD g
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3.4. Number of hopping frequency
Test procedure
ANSI C63.10-2013 - Section 7.8.3

Test setup

EUT Attenuator Spectrum analyzer

Test setting
1. The EUT must have its hopping function enabled.

2. Frequency range: 2 400 Mz ~ 2 441.5 Mi, 2 441.5 Mz ~2483.5 M

3. Span = the frequency band of operation

4. 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.

5. VBW > RBW

6. Sweep = auto

7. Detector function = peak

8. Trace = max hold

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 M bands
shall use at least 15 hopping frequencies.
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Test results

Spectrum '%‘ Spectrum (%] (x) (%)
RefLevel 2.00 dem Offset 10.84 d8 @ RBW 300 kHz Ref Level 2,00 dem  Offset 10.84 d8 w RBW 300 kHz
Att 10 d& SWT 37.0 s w VBW 1 MHz Mode Auto FFT Att 10 d SWT 37.0 us W VBW 1 MHz Mode Auto FFT
(@ 17k view (@ 1Pk View
0 e A0 A Hf“\}ﬂ pr\ﬂr.ﬁhr\ﬁ mnm\nnn\ r\mn‘r anoanoe el o
A N e e s
-20/dBm ! ! I —zjdu Y
-3(] dBm 30 o8
|
Aﬁ derm; -4 dem
-50 dBm -50 db
j}au dam %n d
70 dBm 70 d
-80 dem -80d
-30 dBm -50d
Start 2.4 GHz 691 pts Stop 2.4415 GHz Start 2.4 GHz 691 pts Stop 2.4415 GHz
il |7 Measuring.. WAMRRRALD WG il T Measuring.. WEANARARS WG
Spectrum ué’ Spectrum (%) (%) (x)
RefLevel 2.00 dem Offset 10.84 d8 @ RBW 300 kHz Ref Level 2,00 dem  Offset 10.84 d8 w RBW 300 kHz
Att 10 d& SWT 37.8 s w VBW 1 MHz Mode Auto FFT Att 10 d SWT 37.8 Ps w VBW 1 MHz Mode Auto FFT
(@ 1Pk Max (@ 1Pk View
A gm0 o M\M‘Wm' ‘r\r*lr-\ oW Wl FL SRy R - o 10 dB
T st e dencfendnn]
Ik ‘ | A I g [
1 — \ B i
-30 dBm \ -30 dB \I\
-40 dam T -40 dem |
-50 dBm \\ S0 d %\
50 dem 50 d “
e}
-70 dem -70
-80 dem -80d
-50 dBm -80
Start 2.4415 GHz 691 pts Stop 2.4835 GHz Start 2.4415 GHz 691 pts Stop 2.4835 GHz
)il Measuring...  WAMRALCED WO )il Measuring..  WAMRARCED WO

Note:

In case of AFH mode, minimum number of hopping channels is 20.
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3.5. Time of occupancy
Test procedure
ANSI C63.10-2013 - Section 7.8.4

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

4. RBW =1 Mk

5.VBW =1 M (> RBW)

6. Sweep = as necessary to capture the entire dwell time per hopping channel
7. Detector function = peak

8. Trace = max hold

Limit
According to 15.247(a)(1)(iii), for frequency hopping system operating in the 2 400 ~ 2 483.5 Miz 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 x (hop rate + number of hop per channel) x 31.6

* Adaptive Frequency Hopping
A period time = 0.4(s) x 20 = 8.0(s)

Time of occupancy on the TX channel in 8.0 sec
= time domain slot length x (hop rate + number of hop per channel) x 8.0
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Test results

el e Frequency Dwell time Time of occupancy on the Tx Limit for time of occupancy on the
(Miz) (ms) channel (ms) Tx channel (ms)
DH1 2441 0.384 122.88 400
DH3 2441 1.640 262.40 400
DH5 2441 2.883 307.52 400
2-DH1 2441 0.390 124.80 400
2-DH3 2441 1.643 262.88 400
2-DH5 2441 2.889 308.16 400
3-DH1 2441 0.390 124.80 400
3-DH3 2441 1.643 262.88 400
3-DH5 2441 2.895 308.80 400
Note:

1. Normal Mode
DH1: Dwell time (ms) x [(1 600 + 2) + 79] x 31.6(s) = 122.88 (ms)

DH3: Dwell time (ms) x [(1 600 =+ 4) + 79] x 31.6(s) = 262.40 (ms)

DH5: Dwell time (ms) x [(1 600 + 6) + 79] x 31.6(s) = 307.52 (ms)

2-DH1: Dwell time (ms) x [(1 600 + 2) + 79] x 31.6(s) = 124.80 (ms)
2-DH3: Dwell time (ms) x [(1 600 + 4) + 79] x 31.6(s) = 262.88 (ms)
2-DH5: Dwell time (ms) x [(1 600 + 6) + 79] x 31.6(s) = 308.16 (ms)
3-DH1: Dwell time (ms) x [(1 600 + 2) + 79] x 31.6(s) = 124.80 (ms)
3-DH3: Dwell time (ms) x [(1 600 + 4) + 79] x 31.6(s) = 262.88 (ms)
3-DH5: Dwell time (ms) x [(1 600 + 6) + 79] x 31.6(s) = 308.80 (ms)

2. AFH Mode

DH1: Dwell time (ms) x [(1 600 + 2) + 20] x 8.0(s) = 122.88 (ms)
DH3: Dwell time (ms) x [(1 600 + 4) + 20] x 8.0(s) = 262.40 (ms)
DH5: Dwell time (ms) x [(1 600 + 6) + 20] x 8.0(s) = 307.52 (ms)
2-DH1: Dwell time (ms) x [(1 600 + 2) + 20] x 8.0(s) = 124.80 (ms)
2-DH3: Dwell time (ms) x [(1 600 + 4) + 20] x 8.0(s) = 262.88 (ms)
2-DH5: Dwell time (ms) x [(1 600 + 6) + 20] x 8.0(s) = 308.16 (ms)
3-DH1: Dwell time (ms) x [(1 600 + 2) + 20] x 8.0(s) = 124.80 (ms)
3-DH3: Dwell time (ms) x [(1 600 + 4) + 20] x 8.0(s) = 262.88 (ms)
3-DH5: Dwell time (ms) x [(1 600 + 6) + 20] x 8.0(s) = 308.80 (ms)

3. The dwell time was investigated with normal and AFH mode. And the dwell time of each mode is almost
the same. So only data plot in normal mode is reported.
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Spectrum 2 (€3] =2 Spectrum 2 (X) (%) (x)
Ref Level 10.00 dém  Offset 10.94 dB & RBW 1 MHz Ref Level 10.00 dgm  Offset 10.94 dB & RBW 1 MHz
Att 15 d8 @ SWT 1ms @ VBW 1MHz Att 15d8 @ SWT 1ms @ VBW 1MHz
SGL SGL
(@ 1Pk Cirw (@ 1Pk Cirw
D2[1] 1.31 dB| Dp2[1] 2.05 dB|
384.06 ps| 389.86 ps|
od 11[1] 9.63 dem|ff 0 M1[1] 15.67 dBm)|
o 262.92 ps 169.57 ps
-10 dém -10 dBm ~ —
SN0 SRR [T S
-20 dem -20d
-30 dem 30 dB
40 dBm | 40d
-50 dem -50 dBm
N I 1 SV THY P ' f
[ty e e i 1
70 dem I-;r d 4
-80 dem 80 dB
CF 2.441 GHz 601 pts 100.0 ps/ || CF 2.441 GHz 691 pts 100.0 ps/.
Nl ] Ready T ] A il J Ready TiaRERRRS 4O
Spectrum 2 ® (%] (%) Spectrum 2 () a (x)
Ref Level 10.00 dém  Offset 10.94 dB & RBW 1 MHz Ref Level 10.00 dgm  Offset 10.94 dB & RBW 1 MHz
Att 15d8 @ SWT  2.5ms @ VBW 1MHz Att 1508 @ SWT  2.5ms @ VBW 1MHz
SGL SGL
(@ 1Pk Cirw (@ 1Pk Cirw
D2[1] 0.38 dB)| Dp2[1] 0.42 d8|
1.63986 ms| 1.64275 ms|
od 11[1] 8.34 dem|ff 0 M1[1] 14.16 dBm)|
M1 676.09 s 273.91 ps
-10 d@m + -10 dBm—prr —
Y P e e e LA T VR RN
-20 dem -20d
-30 dem 30 dB
-40 dBm 40 d
-50 dem -50 dBm
) [ i bl b b
[tk L O
70 dem I-;ru dB
-80 dem I-em dB
CF 2.441 GHz 601 pts 250.0 ps/ )| CF 2.441 GHz 691 pts 250.0 ps/
Nl ] Ready T ] A il J Ready TiaRERRRS 4O
Spectrum 2 ® (%] (%) Spectrum 2 () a (x) .
Ref Level 10.00 dém  Offset 10.94 dB & RBW 1 MHz Ref Level 10.00 dgm  Offset 10.94 dB & RBW 1 MHz
Att 15 d8 @ SWT 4ms @ VBW 1MHz Att 15d8 @ SWT 4ms @ VBW 1MHz
SGL SGL
(@ 1Pk Cirw (@ 1Pk Cirw
D2[1] -0.01 dB)| Dp2[1] 0.55 dB|
2.88333 ms| 2.88913 ms|
od 11[1] 7.94 demfff 0 M1[1] 14.20 dBm)|
M1 o | 628.26 s 616.67 ps
-10 dBm -10 dBm - =
5 SR SPPSTN RV i U A
-20 dem -20d
-30 dem 30 dB
-40 dim 40 d |
-50 dem -50 dBm t
gy ) bl TR ‘ . "M
i L AP
70 dem I-;ru dB
-80 dem |I -80 dB
CF 2.441 GHz 601 pts 400.0 ps/ || CF 2.441 GHz 691 pts 400.0 ps/
Nl Ready T ] A il Ready TiaRERRRS 4O
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Spectrum 2 €3] (x) (%) Spectrum 2 €3] —
Raf Lavel 10.00 dBm Offset 10.84 dB & RBW 1 MHz Raf Lavel 10.00 dBm Offset 10.84 dB & RBW 1 MHz
Att 15 d8 & SWT 1ms & VBW 1 MHz Att 15 d8 & SWT 2.5 ms & VBW 1 MHz
SGL SGL
@ 1Pk Clrw @ 1Pk Clrw
D2[1] 2.03 dB)| D2[1] 1.08 dB
3B89.86 ps| 1.64275 ms|
0 mi[1] 15.34 demif| o mi[1] 14.46 dBm)|
498.55 ps| 726.81 ps|
-10 dBm i 5 -10 dBm T 1o
o A A et A 2 N R ) S e PR
-20 dem: -20 dem:
-30 dBm -30 dBm
-40 dBm " -40 dBm
-50 dBm: -50 dBm:
" | ‘n gl TR L4
it kil g \LEL ik iy
=70 d&y !” =70 dBm
-80 deém -80 deém
CF 2.441 GHz 691 pts 100.0 ps/ CF 2.441 GHz 691 pts 250.0 ps/
il |7 Ready  RMRRRAN WG il |7 Ready  RMRRRAN WG
Spectrum 2 €3] a2
Ref Level 10.00 dBm Offset 10.84 dB & RBW 1 MHz
Att 15de & SWT 4 ms & VBW 1 MHz
SGL
@ 1Pk Clrw
D2[1] 0.35 dB
2.89493 ms|
od M1[1] 14.17 dBm)|
767.39 ps|
-10 dBm 0z
I e e T e et e R et
-20 dem:
=30 dem Blank
-40 dBém
-50 dem
Akl "mﬂ?’w
Ty i
-70 dBm
=80 dBm
CF 2.441 GHz 691 pts 400.0 ps/
il Ready WRNENNERY WO
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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 kiz to

30 Miz Emissions.

Turn Table

EUT l

Power Cable 08m

Coaxial

M—Cable

3m

Power

: !

Ground Plane

EMI Receiver

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

to 1 (Hz emissions.

Turn Table

EUT

Power Cable 0.8m

1m — 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.

| e—

i Antenma
H
H
H

- ower

EUT —\ | N 4.!...._....... p Horn
Y antenna
i /
[

( E Spectrum
i N analyzer
¢ i -
N
Turntable i Im \
Sm
r~ Pre-amp DEE
N = OO
| | |
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Test procedure

1.

2

4,
. And also, each emission was to be maximized by changing the polarization of receiving antenna both

(&3]

The EUT is placed on a turntable, which is 0.8 m (below 1 (lz) and 1.5 m (above 1 Giz) ground plane.

. The turntable shall be rotated for 360 degrees to determine the position of maximum emission level.
3.

EUT is set 3 m away from the receiving antenna, which is varied from 1m to 4m to find out the highest
emissions.
Maximum procedure was performed on the six highest emissions to ensure EUT compliance.

horizontal and vertical.

. Repeat above procedures until the measurements for all frequencies are complete.
. Spectrum analyzer settings for f < 1 (llz:

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

VBW = RBW

Sweep = auto

Detector function = quasi peak

Trace = max hold

. Spectrum analyzer settings for f =1 (lz: Peak

Span = wide enough to fully capture the emission being measured
RBW =1 M

VBW = RBW

Sweep = auto

Detector function = peak

Trace = max hold

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

Average value of pulsed emissions.

Unless otherwise specified, when the radiated emission limits are expressed in terms of the average value
of the emission and pulsed operation is employed, the average measurement shall determined from the
peak field strength after correcting for the worst-case duty cycle as described in 7.5 in ANSI 63.10-2013 &
Procedure 9(b) in the KDB 558074 v05r02.

10. Duty Cycle Correction Factor (AFH with 20 channel hopping is the worst case.)

a. Time to cycle through all channels = At=t[ms] x 20 channels = 58.28 ms, where t = pulse width
b. 100 ms/ At[ms]=H — Round up to next highest integer, H ‘=2

c. Worst Case Dwell Time = t[ms] x H* =5.828 ms

d. Duty Cycle Correction = 20log (Worst Case Dwell Time/ 100ms) dB =-24.69 dB

11. Both 2Mbps & 3Mbps data rate were investigated. Only the radiated emissions of the configuration that

produced the worst case emissions are reported in this section.
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Note:
1. The spectrum is measured from 9 kifz to the 10th harmonic of the fundamental frequency of the

transmitter using CISPR quasi peak detector below 1 GHz. Above 1 (flz, average and peak measurements
were taken using linearly polarized horn antennas. The worst-case emissions are reported however
emissions whose levels were not within 20 dB of the respective limits were not reported.

2. The loop antenna was investigated with three polarizations, and horizontal polarizations were reported as

I

O© 00 N o O

1

1

1

the worst case.

. When Average result is different from peak result over 20 dB (over-averaging), according to 15.35 (c), as
a “duty cycle correction factor”, pulse averaging with 20 log(duty cycle) has to be used.

Duty cycle correction factor = 20log(dwell time/100 ms)

. Emissions below 18 Gz were measured at a 3 meter test distance while emissions above 18 Gz were
measured at a 1 meter test distance with the application of a distance correction factor.

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

. Field strength(dBuV/m) = Level(dBxV) + Correction factors(dB/m) + Cable loss(dB) + or Fy(dB)

. Correction factors(dB/m) = Antenna factor(dB/m) + Cable loss(dB) + or Amp. gain(dB)

. Margin(dB) = Limit(dBxV/m) - Field strength(dBV/m)

. 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.

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

1. According to exploratory test no any obvious emission were detected from 9 kiz to 30 Mk. Although
these tests were performed other than open field test site, adequate comparison measurements were
confirmed against 30 m open field 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.

2. f< 30 Mz, 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
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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(ktiz)
0.490 ~ 1.705 30 24 000 / F(kliz)

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 Miz 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

Transfer rate: 1 Mbps
Distance of measurement: 3 meter
Channel: 00(Worst case)

Frequency Level Ant. Pol. CF Distance factor Field strength Limit Margin
(Miiz) (dB&V) (HV) (dB) (dB) (dB&V/m) (dBV/m) (dB)
1.036 25.00 H 20.50 -40.00 5.50 27.30 21.80
1.527 24.80 H 19.70 -40.00 4.50 24.00 19.50

Horizontal
KES <<D (0.009 - 30) MHz LOOP ANT RE TEST>> KES D-SAC #4(10 m)
SAC #4(10 m)

Model © ASM Standard * FCC Part 15

Op. Mode :BDR

Operator EKES

B :

[dB(uv/m)]

190 £ TR T ] R R : <O-GMH>
120 £ R I R . i A
110 £ R R RS R R AN :
100 £ e e S R :
wE S SN . S :
B e e :

3 T R R RS R S :

8 wf S . R —— ;
0E NN 70\ 0 1 S SO O O I N :
wE RIREENN “‘"‘rA-mf<-wf‘~’www'w»w ‘T RIS IR AR "
= R aE N R At :
0 R R —— :
0F T T — T :
O: 1 1 1 L 1 L1 1 1 1 1 JI 1 1 1 1 FI ] L
0.01 0.10 1.00 10.00 30.00

Frequency [MHz]
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Test results (Below 1 000 M) — Worst case

Mode: BDR
Transfer rate: 1 Mbps
Distance of measurement: 3 meter
Channel: 00(Worst case)
Horizontal // Vertical
KES ‘ <<D (30 - 1 000) MHz RE TEST>> KES D-SAC #4(10 m)
SAC #4(10 m)
Model + ASM Standard + FCC Part.15 Class B 3m
Op. Mode :BDR Ant,Factor + 715(+6 dB), KOLAS
Operator KES
Remark :
[dB(uV/m)]
1% E : N B ! ! ! I <FCC B MHz3m>
110 £ : s : : : : : : VG Lo
00 ; — : : — : goectum 10
ok I I I [ I I I I I o — gu:;srggd k)
E i i L | ! ! ! R ———— Suspected ltem(V)
80 £ . — | | | —
N : : —
£ 60 £ i i T i i i i 1
S w1 l : ——————————F
WE—— : : — —
wE : 1 — 1 ‘ ‘ — IT‘ ‘
E I . I } | y ¢ st Y
e i T
I?O:]O I 50?()() ‘ I I ‘ 100,00 ‘ ‘ ‘ 500‘.00 ‘ ‘ ‘ ‘1000 00
Frequency [MHz]
Spectrum Selection
Mo, Frequency (P) Reading c.f Result Limit Margin Height Angle Remark
PK aP QP
[MHz] [dB(uv)] [dB(1/m)] [aB(uv/m)] [dB(uV/m)] [dB] [cm] [deg]
1 59.828 H 42 .1 -23.1 19.0 40.0 21.0 100.0 77.0
2 106.509 H 38.6 -23.3 15.3 43,5 28.2 100.0 49.0
3 196.719 H 38.1 -23.2 14.9 43.5 28.6 200.0 206.0
4 353.495 H 37.8 -17.6 20.2 46.0 25.8 400.0 60.0
5 757.500 H 37.1 -9.4 27.7 46.0 18.3 400.0 88.0
6 928.705 H 38.1 7.7 30.4 46.0 15.6 100.0 149.0
7 49.643 V 41.7 -22.0 19.7 40.0 20.3 400.0 353.0
8 64,314 V 42.7 24 .1 18.6 40.0 21.4 400.0 210.0
9 108.328 V 38.4 -23.4 15.0 43.5 28.5 160.0 211.0
10 226.668 |V 38.1 -21.5 16.6 46.0 29.4 100.0 30.0
11 391.446 V 37.0 -16.9 20.1 46.0 25.9 400.0 290.0
12 714.456 V 37.3 -10.3 27.0 46.0 19.0 400.0 337.0
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Test results (Above 1 000 Miz)
Mode: BDR
Transfer rate: 1 Mbps
Distance of measurement: 3 meter
Channel: 00
- Spurious
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(Mtz) (dB«V) (HV) (dB) (dB) (dBgV/m) (dBgV/m) (dB)
1840.80 47.01 Peak H -2.44 - 4457 74.00 29.43
1082.50 46.98 Peak \Y -8.17 - 38.81 74.00 35.19
- Bandedge
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(M) (dBV) (HIV) (dB) (dB) (dBaV/m) (dBV/m) (dB)
2 359.93 46.19 Peak H -0.19 - 46.00 74.00 28.00
2 348.95 46.37 Peak \Y -0.21 - 46.16 74.00 27.84

e e o B CE e e o R
Raf Lavel 97.00 dBpV & RBW 1 MHz Ref Leval 97.00 dHl_l‘r’ & RBW 1 MHz
Att 10 de  SWT 1ms & VBW 3 MHz Mode Auto Sweep ALt 10 dE  SWT 1ms & VBW 3 MHz Mode Auto Swesp
@ 1Pk View @ 1Pk View
M1l 36.19 dBpY| ETEN] 36.37 dBpv
a0 dap 2.359930 GHz[ff 90 dBy 2.348950 GHz|
Mi[1] 83.%9 dBpy mi[1] 77.12 dBpY|
60 day 2 -|uJ]upu GHzfff eo dew 2.401460 GHz
70 dey T \i 70 dey ff \ll
60 dey ‘i % 60 dBy! J \
50 dBy = . 50 depv-d = - T
OIS, | SIPRPISY PRI SOUNNUNNT Y WY VOUEY P ATUUN WSO FVFITRI o TR VPN SRV, 2 VSNSRIV YN SPUURYIT STIIN 1Y S AR AU TOIPIMPYY ST SRAY VOISR o 7 IR § S VA
40 dey 40 dey
30 dey 30 dByr
20 dey 20 diy!
10 dey 10 deys
F1 | F1 T

0 dBuv—t : 0 dBuv— .
Start 2.3 GHz 691 pts Stﬁ 2.41 GHz Start 2.3 GHz 691 pts StuE 2.41 GHz
Marker Marker
Type | Ref | Tre | X-value | Y-value | Function | Function Result || _Type | Ref | Tre | X-value | Y-value | Function | Function Result

M1 2.40196 GHz £3.79 dBpy M1 1 2.40196 GHz 77.12 depv

M2 1 2.21 GHz 44.28 dBpy M2 1 2.21 GHz. 45.28 depv

M3 1 2,39 GHz 44.02 dBpY Mz 1 2.39 GHz 45,11 depv

M4 1 2,35993 GHz 46.19 dBpY M4 1 2.34895 GHz 46,37 dBpv

bil Measuring...  LLAbULOED WO il Measuring...  LhubAC Ol WG
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R e e e G @ o ©
Ref Level 97.00 dBpv & RBW 1 MHz Ref Level 97.00 dgpv & RBW 1 MHz
Att 10 d8 SWT 2 ms & VBW 3 MHz Mode Auto Sweep Att 10 d& SWT 2 ms & VBW 3 MHz Mode Auto Swesp
@ 1Pk View @ 1Pk View
mzl1] 47.01 dBpY| wmz2[11 46.98 dBpY
90 dy 1.84080 GHzfll o5 g, 1.08250 GHz
mMi[1] M1 83.64 dBpY mMi[1] 76.98 dBpV|
2.40230 GHz| 2.40230 GHz|
20 dey 80 dey L
70 day 70 dBy
60 day 60 day!
50 dep ~ EDHIBLI
T RFRE P (T LAl ipien Nﬁ\ SIS AP ! " , A e g U M st s b At AN 1 A g NURNTAROR IS DTN LT PSR PP IY p preen
an day 40 day
30 dey 30 diy!
20 day 20 day
10 dey 10 dey
0 dBy 0 dy
Start 1.0 GHz 691 pts Stop 3.0 GHz Start 1.0 GHz 691 pts Stop 3.0 GHz
)il | measuring...  WRARMRAED WO )jl | Heasuring...  @RARARAND 6
Specrum 2 © [ ERUMBRNCI SR [ S seecun > © [ Simmennc e (7]
Ref Lavel 97.00 dBpv ® RBW 1 MHz Ref Level 97.00 dgpv @ RBW 1 MHz
Att 10 d8 SWT 50 ms & VBW 3 MHz Mode Auto SWBEE Att 10 d& SWT 60 ms & VBW 3 MHz Mode Auto SWEE
@ 1Pk View @ 1Pk View
90 day 90 dey
80 day 80 day!
70 diy 70 dBy!
60 day 60 day!
50 dep 50 diy!
POVIPRNIN FEPTTION NP E N BN § ) e i P g i, N P oy -
. Vi it ot T Mgt g Y P, ] " dBuM ey B el R et c W TR P o ¥ g
30 dey 30 dByr
20 day 20 day
10 dey 10 dey
0 dBy 0 dy
Start 3.0 GHz 691 pts Stop 18.0 GHz Start 3.0 GHz 691 pts Stop 18.0 GHz

il |7 Measuring.. WRMRALIED WG il | Measuring... @RARARNND W6

Note.
1. 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:

39

Frequency

(M)

Level
(dBv)

Detect mode

Ant. Pol.
(H/V)

CF
(dB)

DCF
(dB)

Field strength
(dBV/m)

Limit
(dBuV/m)

Margin
(dB)

1 849.50

47.76

Peak

H

-2.36

45.40

74.00

28.60

2170.80

45.88

Peak

\

-0.57

4531

74.00

58.69

Horizontal // Peak for 1 Gz to 3 Gk

Vertical // Peak for 1 Gk to 3 Gz

e e e G @ © ©
Ref Level 97.00 depv © RBW L MHz Ref Level 97.00 depy © RBW 1 MHz
Att 10de  SWT 2ms @ VBW 3MHz  Mode Auto Sweep Att 10d8  SWT 2ms @ VBW 3 MHz  Made Auto Swesp
(@ 1Pk view (@ 1Pk view
MzI1] 37.76 dBpy) CETEY] +5.00 dBpY]
90 day 1.84950 GHz[j] 90 dByr 2.17080 GHz
Mi[1] M1 83.38 dBpY, m1[1] M1 80.59 dBpY|
2.44280 GHzlf| 80 deys 2.44280 GHz
&0 day
70 dey
70 dap o0 d
!
60 dey S0 dey
e e L Ty .r_.rmJL,AL b Xl e L i
50 e = 40 oy
LV EE VIR NP SRR EEROPII I 'l’i}uw-m NISSWLNY 2 AT R I Wit FRTPY PP 30 dey
40 day
20 dey
30 dap 10
!
20 days 0 de
Start 1.0 GHz 691 pts Stop 8.0 GHz
10 dBy Marker
Type | Ref | Trc | X-value | Y-value |__Function | Function Result |
1 1 23,4428 GHz 50.50 depv
0 dbw M2 2,4197 GHz 46,75 depv
Start 1.0 GHz 691 pts Stop 3.0 GHZ [IE] 2.1708 GHz 45.88 dBpv
—
il |7 Measuring.. WEARRRALS WG il T Measuring.. WRMNARAED WG

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

Spectrum 2 @
Ref Lavel 97.00 depv ® RBW 1 MHz
Att 10 de  SWT 60 ms @ VBW 3 MHz Mode auto Swesp

Vertical // Peak for 3 Gz to 18 (i

Alt

Specrum > © | SpmBR ) (7|

Ref Level 97.00 dBpv
10 d8  SWT 60 ms @ VBW 3 MHz Mode Auto Sweep

® RBW 1 MHz

(@ 17k View (@ 1Pk View
90 dey 90 dBy!
80 day 80 dey
70 dep 70 diy
60 day 60 dey
S0 dey S0 dBy
Jn;.;:h“ RRDWTTS LTI PRI SR Y N el o Nh;«:;wuq NPT TR NG LTI SNy AT ol S Wl g vl
40 dap 40 day
30 dey 30 diy!
20 dap 20 dey
10 dey 10 dey
0 dByi 0 dBys
Start 3.0 GHz 691 pts Stop 18.0 GHz || Start 3.0 GHz 691 pts Stop 18.0 GHz
—_— — —_ —
] Measuring...  GRAROCCER WO J Measuring...  WRARRROED WO

Note.

1. 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 mode Ant. Pol. CF DCF Field strength Limit Margin
(Mtz) (dB«V) (HNV) (dB) (dB) (dBgV/m) (dBgV/m) (dB)
1 835.00 47.64 Peak H -2.49 - 45.15 74.00 28.85
1751.10 47.64 Peak \Y, -3.29 - 44.35 74.00 29.65
2112.90 46.68 Peak \Y -0.70 - 45.98 74.00 28.02
- Bandedge
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(Miz) (dB«V) (H/V) (dB) (dB) (dBiV/m) (dBiV/m) (dB)
2 490.67 46.51 Peak H 0.09 - 46.60 74.00 27.40
2 497.75 46.02 Peak \Y 0.10 - 46.12 74.00 27.88

Spectrum 2 @] = Spectrum 2 @] =2
Ref Lavel 97.00 dBpV @ RBW 1 MHz Ref Level 97.00 de‘r’ @ RBW 1 MHz
Att 10d8  SWT 1ms @ VBW 3 MHz__ Mode auto Sweep Att 10d8  SWT 1ms @ VBW 3 MHz Mode Auto Sweep
(@ 1Pk View [@ 1Pk View
M1 36.51 dBpY Ma[1] 36.02 dBpY|
90 deisi 2.4906660 GHz[jf 90 ey 2.4977510 GH|
L, mMi[1] 85.69 dBpY M mi[1] 78.82 dBpv
80 fepy— 2.4801070 GHz[ff 0 deje— 2.4801070 GHzZ|
/ 4 y
76 dew T 70,Heu
( \ /
'éu ey v 60 dey r
I b
50 dap 4 . . lsn dBp 1- - g
AU N " NS A PSP FRFIIVOE TS 2 WEPRRTT | PRI AT TS, ) IRIORIT ¥ AAr—— S JRSVIY ) ARSI 3 ST SRR APPSR
40 day 40 deys
30 deu 30 dBw
20 day 20 diys
10 dap 10 dey
F1 i F1 i
0 dBu i | 0 days i |
Start 2.478 GHz 691 pts Stop 2.51 GHz || Start 2.478 GHz 691 pts Stop 2.51 GHz
Marker Marker
Type | Ref | Tre | X-value | Y-value | Function | Function Result || _Type | Ref | Tre | X-value | Y-value | Function | Function Result
ML 1 2.480107 GHz 65.69 dBpY M1 1 2.480107 GHz 78.82 dBpv
M2 1 2.4835 GHz 44.08 dBpv M2 1 2.4835 GHz 44.88 dapv
M3 1 2.5 GHz 44,57 dBpv M3 1 2.5 GHz 44,68 dBpv
M4 1 2.430666 GHz 46.51 dBpv M4 1 2.497751 GHz 46.02 dBLY
bil Measuring... QNRRNRNLL WG il Measuring... MLALALLLD WG
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Horizontal // Peak for 1 Gz to 3 G

Vertical // Peak for 1 (i to 3 Gz

J

Measuring...

Spectrum "5" Spectrum (%) (x) (%)
Ref Level 97.00 dBpY @ RBW 1 MHz Ref Level 97.00 dépy @ RBW 1 MHz
Att 1008 SWT 2ms @ VBW 3 MHZz _Mode Auto Sweep Att 10d2  SWT 2ms @ VBW 3 MHz Mode Auto Swesp
(@ 17k view (@ 1Pk View
mzl1] 47.64 dBpY| Mari] 46.60 dBpv
90 day 1 1.83500 GHz[|f 50 dBy 2.11290 GHz|
Mi[1] 86.62 dBpY| m1[1] 1 79.50 dBpY|
2.48050 GHz[|f 80 dey 2.48050 GHz
80 dap
70 dey
70 dey
60 diy
60 day S0 dey G ;
Vikrarhi SN PP U S A UV U
50 dey 12 40 dBy!
A s s e LY MWAMW bt st A A di g A g o bl 30 dBy
40 dap
20 diy!
30 dey
10 dBy
20 dap 0 dept
Start 1.0 GHz 691 pts Stop 3.0 GHz
10 dey Marker
Type | Ref | Trc | X-value | Y-value |__Function | Function Result |
[ 1 2,4805 GHz 79,50 depv
0 dbw M2 1 17511 GHz 47 64 depv
Start 1.0 GHz 691 pts Stop 3.0 GHz M3 1 2.1129 GHz 46.68 dBuV
it

— —
| Measuring..  @RARSRAND WG

Horizontal // Peak for 3 G to 18 (i

Vertical // Peak for 3 @ to 18 @k

Spectrum 2

®

Specrum > © e ) [

M:M%_W_.J._Mw~m

Ref Level $7.00 dBpy © RBW 1 MHz Ref Level 97.00 dapv © RBW 1MHz

Att 10de  SWT 60 ms ® VBW 3MHz  Mode Auto Swesp Att 10 dE  SWT 60ms @ VBW 3MHz Mode Auto Sweep
(@ 17k view (@ 1Pk View

90 dey 90 diy

80 dap 80 day

70 dey 70 dBy

&0 dap 60 day

50 dep 50 diy!

40 dap il ke St TIPS TR TSN N e PN T;m T s W N S B T T et T TR T
30 dey 30 dey

20 day 20 deys

10 day 10 dBy

0 dei o deys

Start 3.0 GHz 691 pts S[D& 18.0 GHz Start 3.0 GHz 691 pts Stop 18.0 GHz

-

J

Measuring...

— J Measuring... EERRSRNND G

Note.

1. 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 mode Ant. Pol. CF DCF Field strength Limit Margin
(Mz) (dBgV) (H/V) (dB) (dB) (dBgV/m) (dBgV/m) (dB)
1 846.60 47.00 Peak H -2.38 - 44.62 74.00 29.38
2 167.90 46.84 Peak H -0.58 - 46.26 74.00 27.74
1218.50 47.17 Peak \Y -7.39 - 39.78 74.00 34.22
2 167.90 46.66 Peak \Y -0.58 - 46.08 74.00 27.92
- Band edge
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(MHz) (dBwV) (H/V) (dB) (dB) (dBwV/m) (dBuV/m) (dB)
2 347.68 45.74 Peak H -0.22 - 45,52 74.00 28.48
2334.31 45.86 Peak \Y -0.24 - 45.24 74.00 28.38
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
Spectrum (EV_E" Spectrum [%‘
T SWT 1ms @ VAW M Moda suto Swesp T e W Lms @ VAW 2 Mir Moda suto Swoep
oo i S e 5w
. mar1] /‘g{ . mira) * o 10 doy
70 dey T 70 deu "‘
B0 :Bu l I‘ &80 :Bu f’ \I
50 dapii s J \ 50 dBpv4 T I ‘I‘
[RUSRPNINTE 1 DTS SEPIRTICN PSR A, AR | WYSURUTRN PPPSINGTIN SSUURTIRN ' TINPRUGIS U e | P, { I SR INRSRTION |\ ATSTISYA WP (RSN PRI SRR Y. SR Lnsa
30 dey 30 dey
20 diy 20 diy
itd:: 2.3 L‘:HZ 691 pts Stﬂ 2.41 GHz i:al: 2.3 ClHZ 691 pts H 2.41 GHz
Marker Marker
Type | Ref | Tre | X-value | Y-value | Function | Function Result Type | Ref | Trc | X-value Y-value | Function | Function Result
M1 1 2.40196 GHz £80.09 dBpy M1 2.40196 GHz 73.18 depv
M2 1 2.31 GHz 44.33 dBpy M2 1 2.31 GHz 44,34 dapv
M3 1 2.39 GHz 44.03 dBpY M3 1 2.39 GHz 44,35 depv
M4 1 2.34768 GHz 45.74 dBuY M4 1 2.33431 GHz 45.86 dBpV
)il Measuring...  LLALLLER 0 )il Measuring...  EUANARAED W6
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Spectrum "5" Spectrum (%) (x) (%)
Ref Level 97.00 dBpv @ RBW 1 MHz Ref Level 97.00 d&pyv @ RBW 1 MHz
Att 10 d8 SWT 2 ms & VBW 3 MHz Mode Auto Sweep Att 10 d& SWT 2 ms & VBW 3 MHz Mode Auto Swesp
(@ 1Pk View (@ 17k View
mzl1] 37.00 dBpY M2[1] +7.17 dBpv
50 day 1.84660 GHz[ll 90 dBy 1.21850 GHz
Mi[1] 79.31 dBpY| M1[1] 71.86 dBpY|
" 2.40230 GHz[ff 80 By 2.40230 GHZ|
80 dey M1
70 dBy
70 dey o0 dn
60 dey 50 day L L2
mﬁuua.«ji\,wwwﬁ bt b AR Lt it «._.‘MWT«W-M e e &
Aaa 40 diy
50 dBy
il ey TUIONTFUTEN SRR WW&PJRMWM R ST R TIRY TRVREN W " 30 dBy
40 day
20 dBy
30 dey .
20 day 0 diy
Stort 1.0 GHz 691 pts Stop 3.0 GHz
10 dey Marker
Type | Ref | Trc | X-value | Y-value |__Function | Function Result |
M1 T 2,4023 GHz 71.86 depv
0 dbw M2 1 12185 GHz 47.17 depv
Start 1.0 GHz 601 pts Stop 3.0 GHz. M3 1 2,1673 GHz 46,66 dBpY
—
il |7 Measuring.. WAMRRRALD WG il T Measuring.. WRMNARAED WG
Specrum 2 @ G Specrum 2 © [ SpMBRNC ) |
Ref Level 97.00 dBpv ® RBW 1 MHz Ref Level 97.00 depyv ® RBW 1MHz
Att 1008 SWT 80ms @ VBW 3MHz  Mode Auto Sweep Att 10d8  SWT 60ms ® VBW 3 MHz Mode Auto Sweep
(@ 1Pk View (@ 17k View
90 dey 90 dBy
80 dey 80 dey
70 dey 70 diys
80 day 80 dey
50 dBy 50 dBy
4;;';?44 S Y Lo PN RSV I ST N fo ey, - a::% T e I e Y L Ay W
30 dey 30 dBu
20 day 20 dBy
10 dey 10 dew
0 dBu 0 dy
Start 3.0 GHz 691 pts Stop 18.0 GHz Start 3.0 GHz 691 pts Stop 18.0 GHz
il il

| Measuring..  QRARERAND WO

J Measuring...

Note.

1. Average test would be performed if the peak result were greater than the average limit.
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Mode:
Transfer rate:

Distance of measurement:

EDR

3 Mbps(Worst case)

3 meter

Channel: 39
- Spurious
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(M) (dBV) (HV) (dB) (dB) (dBgV/m) (dBgV/m) (dB)
1849.50 47.35 Peak H -2.36 - 44.99 74.00 29.01
1015.90 47.43 Peak \Y% -8.55 - 38.88 74.00 35.12
1235.90 47.22 Peak \Y -7.28 - 39.94 74.00 34.06

Horizontal // Peak for 1 Gz to 3 Gk

Vertical // Peak for 1 (i to 3 Gz

Spectrum

Ref Level 97.00 dBpv
Att

& RBW 1 MHz

10d8  SWT 2ms @ VBW 3 MHz  Mode Auto Sweep

[Spectnmz @[ spectrums | spestnma__ 0] |

Spectrum

Att

Ref Level 97.00 dgpv

& RBW 1 MHz
10d8  SWT 2 ms @ VBW 3 MHz  Mode Auto Sweep

oo
kd

| Measuring...

J Measuring...

(@ 1Pk view (@ 1Pk View
m2[1] 47.35 dBpY m3[i] 47.22 dBpY]
90 day 1.84950 GHz|lf 90 dey 1.23590 GHz|
mMi[1] 78.69 dBpY| m1[1] 75.77 dBpv
M1 2.44280 GHz[ll 80 dey M1 2.44280 GHe|
80 dey
70 dBy!
70 dey .
n
60 day fﬂ dBy 13
bl \Lw'»h T TR (RIS WVGPMP P R PR L IPTIIPRITY SE e il
50 e 40 oy
Ry GRS AT ! \{qupm st g boriph b b i b ineny. - 30 dey
40 days
20 diy!
0 de 10 dey
20 days 0 dby
Start 1.0 GHz 691 pts Stop 3.0 GHz
10 dey Marker
Type | Ref | Trc | X-value | Y-value |__Function | Function Result |
M1 1 2,4428 GHz 75.77 depv
0 dbw M2 1 10159 GHz 47 43 depv
Start 1.0 GHz 691 pts Stop 3.0 GHz M3 1 1,2359 GHz 47.22 dBpv
i i —
L R

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

Ref Lavel 97.00 dBpv
Att

Spectrum 2

®

© RBW
10de  SWT 50 ms @ VBW 3 MHz

1 MHz
Mode Auto Sweep

Vertical // Peak for 3 Gz to 18 (i

Att

Ref Level 97.00 dgpv

Specrum 2 © eSS ) [

® RBW 1 MHz

10d2  SWT 60ms @ VBW 3MHz Mode Autc Swesp

(@ 1Pk view (@ 1Pk view
90 day 90 deys

&0 day &0 dey

70 day 70 deys

50 day 50 day

50 diy 50 diy

4?3;:}*1” At Y e /“'”JA{"'«»*“‘““‘“\..}" (R i Vil :nh;rJM N SRS il s ‘M‘JM'W- P W ket i, Mot
30 dau 30 dBws

20 day 20 days

10 dey 10 dews

0 dBy 0 dey

Start 3.0 GHz 691 pts Stop 18.0 GHz Start 3.0 GHz 691 pts Stop 18.0 GHz

-

Measuring...

-

Measuring...

Note.

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

Mode:
Transfer rate:

EDR

3 Mbps(Worst case)

Distance of measurement: 3 meter
Channel: 78
- Spurious
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(Mz) (dBgV) (H/V) (dB) (dB) (dBgV/m) (dBgV/m) (dB)
1849.50 47.36 Peak H -2.36 - 45.00 74.00 29.00
2121.60 46.25 Peak \Y/ -0.68 - 45.57 74.00 28.43
- Bandedge
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(Miz) (dB«V) (H/V) (dB) (dB) (dBuV/m) (dBuV/m) (dB)
2 490.25 46.39 Peak H 0.09 - 46.48 74.00 27.52
2489.14 46.05 Peak \Y 0.09 - 46.14 74.00 27.86
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
Spectrum 2 @] @ Spectrum 2 @] [@‘
Ref Lavel 97.00 dBpv & RBW 1 MHz Ref Level 97.00 dgpv & RBW 1 MHz
Att 10 de SWT 1ms & VBW 3 MHz Mode Auto E‘.wggp Art 10 dg SWT 1ms & VBW 3 MHZ Mode Auto EWBED
@ 1Pk View @ 1Pk View
M4[1] 46.39 dBpV| Ma[1] 46.05 dBpY|
o0 day 2.4902490 GHz[fl§ 90 dBy 2.4891370 GHz
¥ M1[1] ) u].umu.uv M1[1] . /Ll'JdIJ‘uV
80 dﬁ‘L 2.4800140 GHz[fll 80 deyy 2.4799680 GHz|
£ X
7:i{dBu 70 ghuv=y
ﬁ’n day ) s‘ﬁ’nau :
Jau day “_ . s éu deyr \u S 14
RV 7 I FPVSI. /% AT YPUT YDV YIDN RPN 1 SRR ST TN AU L. T U WA, SISO SEVSUPTSRN AUITRRUTI SURURUU. § PYVIRTITY SRV VOR S
40 days 40 dey
30 diy! 30 dey
20 dey 20 dey
10 dey —+ 10 deys —+
Start 2.478 GHz 091 p[; s[np 2.51 GHz Start 2.478 GHz 691 p[; S[ﬂp 2.51 GHz
Marker Marker
Type | Ref | Tre | X-value | ¥-value |__Function | Function Result || _Type | Ref | Trc | X-value | Y-value |__Function | Function Result
M1 2.480014 GHz 81.34 dBpv M1 2.479968 GHz 74.13 dBpv
M2 1 2,4835 GHz 43.81 depv Mz 1 2.4835 GHz 43.88 depv
i : Zis0a% s | s6.99 smav e 1 Sawi o 4608 dany
bil Measuring..  WRRAACED WO il Measarng Lnohne oD WO
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Horizontal // Peak for 1 Gz to 3 Gk

Vertical // Peak for 1 (i to 3 Gz

J

Measuring...

Spectrum "5" Spectrum (%) (x) (%)
Ref Level 97.00 dBpY @ RBW 1 MHz Ref Level 97.00 dépy @ RBW 1 MHz
Att 1008 SWT 2ms @ VBW 3 MHZz _Mode Auto Sweep Att 10d2  SWT 2ms @ VBW 3 MHz Mode Auto Swesp
(@ 17k view (@ 1Pk View
mzl1] 47.36 dBpY| Mari] 46.25 dppy,
90 day 1.84950 GHz[|f 50 By 2.12160 GHz|
Mi[1] 80.19 dBpY| m1[1] 74.39 dBpY|
M 2.48050 GHz[|f 80 dey " 2.48050 GHz
80 dap
70 dey
70 dey 50 8
M2
60 dey 50 dey = 4
VPPV UTIIRVINY TSRS B PR R A (RTINS R
S0 dey 145, 40 dBy!
RSO VRSP BT nwm"wiummg,_&_ﬂ.\.k,m ks iAo (VETANENVE T, 30 dBy
40 dap
20 diy!
30 dey 10 dB
20 dap 0 dept
Start 1.0 GHz 691 pts Stop 3.0 GHz
10 dey Marker
Type | Ref | Trc | X-value | Y-value |__Function | Function Result |
[ 1 2,4805 GHz 74,30 dBpv
0 dbw M2 1 2,4313 GHz 48,15 depv
Start 1.0 GHz 691 pts Stop 3.0 GHz M3 1 21216 GHz 46.25 dBuV
it

— —
| Measuring..  @RARSRAND WG

Horizontal // Peak for 3 Gz to 18 (i

Vertical // Peak for 3 Gz to 18 (i

Specrum 2 @ G Specrum 2 © [ SpMBRNC ) |
Ref Level 97.00 deyv @ RBW 1 hHz Ref Level 57.00 dBpy © RBW 1Mz
att 1008 SWT 50 ms @ VBW 3 Mz Made Auto Sweep At 10d8  SWT 60ms ® VBW 3MHz Mode Auto Sweep
[@1Pk view (@ 1Pk view
90 dey 90 dey
80 day 80 dBy
70 ey 70 des
60 day 60 day
50 e 50 ey
i e T e S P I B T | e e WP L VI ECVPE S PR PR i Al
a0 day 40 day & Su
30 dew 30 dew
20 dap 20 day
10 d8u 10 dBu
0 dBy 0 dew
Start 3.0 GHz 691 pts Stop 18.0 GHz Start 3.0 GHz 691 pts Stop 18.0 GHz
il |7 Measuring.. WAMRRRALD WG il T Measuring.. WRMNALAED WG

Note.

1. 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 GHz) — Worst case

Mode: BDR
Transfer rate: 1 Mbps
Distance of measurement: 3 meter
Channel: 39(Worst case)
Horizontal Vertical
Spectrum 4 (X) 2 Spectrum 4 (@)
Ref Level 97.00 dBuv @ RBW 1 MHz Ref Level 27.00 dgpv = RBW 1 MHz
Att 10d8  SWT 48 ms ® VBW 3 MHz  Mode Auto Swesp Att 10de SWT 48 ms @ VBW 3MHz Mode Auto Sweep
@ 1Pk View @ 1Pk View
o0 day 90 dey
80 dep 80 dey
70 deys 70 dews
50 dap 60 dBu
50 dey 50 day
&W B BT O T LT TN Ny P e F TN e Pt o BT T T L o Tt LAWY LY (TIPS
30 dey 30 dey
20 day 20 dBy
10 dey 10 deys
0 du 0 dy
Start 18.0 GHz 691 pts Stop 30.0 GHz J|| Start 18.0 GHz 691 pts Stop 30.0 GHz
il . |7 Measuring.. WRARNLAED WG il . Measuring... |-|||||||| h

Note.

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

Test procedure

ANSI C63.10-2013 - Section 7.8.4 and 7.8.8

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.

2. RBW =100 Kliz
3.VBW = 300 kiz
4. Detector = Peak
5. Number of sweep

points = 2 x Span/RBW

7. Trace mode = max hold
8. Sweep time = auto couple
9. The trace was allowed to stabilize

Limit

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

Spectrum 3 (X)) (x) (X] ()| Specrum4 X .
Ref Level 0.00 dem Offset 10.84 d8 @ RBW 100 kHz Ref Level -5.00 dBm  Offset 10.84 dB e RBW 100 kHz
Att 5 de SWT 265.5 ps @ VBW 300 kHz Mode Auto FFT Att 0 de SWT 250 ms & VBW 300 kHz Mode Auto E‘,wg_gE
(@ 1Pk View (@ 17k View
Mi[1] M1 7.29 dBm)| " m2[1] -69.28 dBm)|
104 2.402200 GHz[ff -10 d 3.8420 GHz
-10dém M2[1] 68.07 dBm M1[1] 8.16 dBm
2.400000 GHz| o 2.3970 GHz|
-20 dem H -20
30 dam—{ o2 27 290 060 I I =53 01 -28.160 dem:
-40 dBm
I H 40 dBm
-50 dBm
J 1 -50 dB
-50 dém
70 dBm S — -60 dBrm
i, o A Aot adtn ot e N Y T Mgl e
-80 dim 70 db Y
AP Mo,
o0 dem J\A,J\mﬂ LAl RN CEWEINY SRV et
b pife
Start 2.3 GHz 691 pts Stop 2.42 GHz
Marker S0 de
Type | Ref | Tre | X-value | ¥-value |__Function | Function Result |
ML T 2.4022 GHz ~7.20 dBm _100 di
M2 1 2.4 GHz -68.07 dam
M3 1 2,39977 GHz -69.48 dBm Start 30.0 MHZ 601 pts Stop 25.0 GHz
—
il Measuring.. ERORALALD G il T Measuring.. WEANARARS WG
Spectrum 4 (X) .
Ref Level -5.00 dBm  Offset 10.84 dB e RBW 100 kHz
Att 0 de SWT 250 ms & VBW 300 kHz Mode Auto SWE_EE
(@ 17k View
- Mil1] -8.67 dBm)|
-10d 2.4330 GHz
m2[1] 67.61 dBm)
204 3.9150 GHz
ST dBm—i01 -28.670 dam:
-40 dBm
Blank 508
-60 dBrm
.
e t WM
4y TR T L
42 e ALJJM» A s et M
-90 dB
-100d
Start 30.0 MHz 691 pts Stop 25.0 GHz
il | Measuring..  MUMNARALD WG
Spectrum 3 (X 2 Spectrum 4 (@) .
Ref Level -3.00 d2m Offset 10.84 d8 & RBW 100 kHz Ref Level -5.00 dém  Offset 10.84 dB & RBW 100 kHz
Att sde  SWT 7595 @ VBW 300 kHz  Mode Auto FFT Att 0ds  SWT 250 ms @ VBW 300 kHz Mode Auto Sweep
@ 1Pk View @ 1Pk View
MIL1] 9.24 dBm mM2[1] 67.66 dBm)|
-10 dem—T 2.4802070 GHz[f] -10 dBm T 3.9510 GHz
J\ mM2[1] -72.45 dBm)| Mi[1] 9.83 dBm)|
20 d8m 2.4835000 GH| 2.4600 GHz,
i -20 dB
—30dem=—{D1 -22.240 der
~30-dBm—101 -29.830 dBn
-40 dBm t
k| -40 dB
-50 dem:
/ |
50 dBr"/ \\_‘ -50 dBm
I P FEPERSP I SURPR W v erevees k\ﬂ gt rsme o ff] 0 9 "
80 dam T-
-70 dBmp l o,
-0 dem ﬂi% S RN S Y O, P N P mb ey Ay n o )
0
-100 dBm
Start 2.476 GHz 691 pts Stop 2.51 GHz
Marker -0 d
Type | Ref | Tre | X-value | ¥-value |__Function | Function Result |
ML 1 2.480207 GHz -5.24 deém _100d
M2 1 2,4835 GHz -72.45 dem
M3 1 2.483651 GHz -71.41 dem Start 30.0 MHZ 691 pts Stop 25.0 GHz
—_
)il Measuring...  WNMRAACED WO )il Measuring..  QUARARAED W0

KES-QP-7081-06 Rev. 7

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

A4



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

s

www.kes.co.kr

Tel: +82-31-425-6200 / Fax: +82-31-424-0450

Report No.:
KES-RF-19T0176
Page (44 ) of (49)

Spectrum 3 (X)) (x) (X] ()| Specrum4 X .
RefLevel -10.00 dém  Offset 10.84 d8 e RBW 100 kHz Ref Level -5.00 dBm  Offset 10.84 dB e RBW 100 kHz
Att 0d8  SWT 2655 s @ VBW 300 kHz _Mode Auto FFT Att 0d8  SWT 250 ms @ VBW 300 kHz Mode Auto Sweep
(@ 1Pk View (@ 17k View
M3[1] 11 73-53 dBm| m2[1] -69.57 dBm)|
%.399590 GHz[ff -10 dem— 3.8420 GHz
20 dem M1[1] 13.74 dBm Mi[1] 14.95 dBm
2.402200 GHz| o 2.3970 GHz|
-30 dem -20
D1 -33.740 dBm
-40 dBm 30 d
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3.8. 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 iz to 30 Miz, 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 (dBuV/m)
Frequency of Emission (Miz) -
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
Final_Result

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

] (ms)
. 0.280000 | 4564 -| 6082 1518 1000.0 | 9.000 L1 10.3 |
> 6ol Part 15 Class & Votage on Mains QP 0.280000 | - 2898 5082 2184 1000.0 | 90000 L1 103]
s L 5 Class £ 0.690000 4091 --| 56,00  15.09 | 1000.0 9.000 L1 1.3
é 404 h ®.0 0.690000 - 2698 46.00  19.02 1000.0 9.000 L1 1.3
8§ | [ )] o ® 0.880000 39.39 | 56,00 1661 1000.0 9.000 L1 14
ol T * 0.880000 | | 2656 46.00 1944 1000.0 90000 L1 114
i 3.155000 - 2159 46,00 2441 1000.0 9.000 L1 103
o+ 3.155000 2N --| 56,00  23.09 | 1000.0 9.000 L1 10.3
A TR Bt an e 8.250000 | - 2060 50.00 2031 1000.0 9.000 L1 104
150k 300 400500 800 1M 2M  3M 4M5M 6 8 10M 20M  30M 8.250000 30.59 —--| 60.00  29.41 | 1000.0 9.000 L1 104
Frequency in Hz 10.550000 - 2533 50,00 2467 1000.0 9.000 L1 104
10.550000 32.06 --| 60.00  27.84 | 1000.0 9.000 L1 104

Neutral Line
Final_Result

100 1 Frequency | QuasiPeak | CAverage | Limit = Margin = Meas. Bandwidth Line Corr.
| (MHz) (@BuV) | (dBpV) | (dBwV) (dB) | Time & (kHz) (dB)

80T (ms)
L 0.610000 | 2310 46.00 2290 1000.0 9.000 N 11.2
3 GDT‘\\ FCC Part 15 Class B Voltage on Mains QP 0.610000 35.60 --| 56.00  20.40 1000.0 9.000 N 1.2
g 1 0.640000 2131 46.00  24.69 1000.0 9.000 N 11.3
g 40+ 0.640000 33.94 --| 56.00  22.06 1000.0 9.000 N 1.3
3 - ? parne * 1.170000 14.91 46.00 31.09  1000.0 9.000 N 109
201 S 1.170000 26.83 --| 56.00 29.17  1000.0 9.000 N 109
1 ¢ 1.515000 1220 |  46.00 33.80 1000.0 9.000 N 103
ol 1.515000 | 2652 | ~| 5600 2948 10000 9.000 N 10.3
} I i i A —t—t—t—+ } ] 10.605000 1793 50.00 3207  1000.0 9.000 N 104
150k 300 400500 800 1M M 3M 4MSM 6 8 10M 20M  30M 10.605000 25,62 | 60.00 3438 1000.0 9,000 N 104
Frequency in Hz 10.975000 | ~|  1941] 5000 3050 10000 9.000 N 10.5
10.975000 26.04 --|  60.00 33.96  1000.0 9.000 N 10.5
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Appendix A.  Measurement equipment

Equipment Manufacturer Model Serial No. Cgllbratlon Cetlloreli
interval due.
Spectrum Analyzer R&S FSV30 101389 1 year 2020.01.16
Spectrum Analyzer R&S FSV30 100736 1 year 2020.01.09
8360B Series Swept HP 836308 3844A00786 lyear | 2020.01.15
Signal Generator
Power Meter Anritsu ML2495A 1438001 1 year 2020.01.15
Pulse Power Sensor Anritsu MA2411B 1339205 1 year 2020.01.15
DC Power Supply Agilent 6632B MY43004130 1 year 2020.06.24
Attenuator KEYSIGHT 8493C 82506 1 year 2020.01.15
Loop Antenna Schwarzbeck FMZB1513 225 2 years 2021.02.15
Trilog-broadband S/B VULB 9163 714 2 years 2020.11.26
antenna
Horn Antenna AH SAS-571 414 2 years 2021.02.11
Horn Antenna SCHWARZBECK BBHA9170 9?53&'_)'2‘0 2 years 2021.02.19
High Pass Filter Wainwright WHJS3000-10TT 1 lyear | 20200625
Instrument Gmbh
Low Pass Filter Wainwright WLK1.0/18G-10TT 1 1 year 2020.06.24
Instrument Gmbh
Preamplifier R&S SCU01 100603 1 year 2019.11.26
Preamplifier AGILENT 8449B 3008A01742 1 year 2020.01.08
EMI Test Receiver R&S ESR3 101781 1 year 2020.04.22
EMI Test Receiver R&S ESU26 100552 1 year 2020.04.19
Pulse Limiter R&S ESH3-Z2 101915 1 year 2019.11.26
LISN R&S ENV216 101787 1 year 2020.01.04
Peripheral devices
Device Manufacturer Model No. Serial No.
Notebook computer LG Electronics Inc., LGS53 306QCZP560949
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