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1. General information

Applicant:
Applicant address:

Test site:

Test site address:

Test Facility

FCC rule part(s):
IC rule part(s):
FCC ID:

IC Certification No:

Test device serial No.:

BNCOM CO.LTD

#1106, M-Techno Center, 46, Gongdan-ro 140 beon-gil, Gunpo-si, Gyeonggi-do,
Republic of Korea.

KES Co., Ltd.

[ ]3701, 40, Simin-daero 365beon-gil, Dongan-gu, Anyang-si,
Gyeonggi-do, 14057, Korea

[X1473-21, Gayeo-ro, Yeoju-si, Gyeonggi-do, Korea

FCC Accreditation Designation No.: KR0100, Registration No.: 444148
ISED Registration No.: 23298

15.247

RSS-247

2APDI-BCM-SQ400-AS

8738 A-BCMSQ400AS

[X] Production [] Pre-production ] Engineering

1.1. EUT description

Equipment under test

Frequency range

Model

Modulation technique

Number of channels

Antenna specification
Power source

H/W version

S/W version

Serial No

Bluetooth module

2402 Mz ~2 480 Mz (BDR/EDR)
2402 Mz ~2480 Miz (LE 1Mbps)
BCM-SQ400-AS

GFSK, n/4DQPSK, 8DPSK

2402 Mt ~2 480 Mz (BDR/EDR) : 79ch
2402 Mi ~2 480 M (LE 1Mbps) : 40ch
PCB Antenna // Peak gain: 1.95 dBi
DC33V

V1.0.0

V1.0.0

23011100001
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1.2. Requirements for Bluetooth transmitter
15.247(a)(1) that the rx input bandwidths shift frequencies in synchronization with the transmitted signals.

Pseudorandom frequency hopping sequence

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

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

Example of a 79 hopping sequence in data mode:

67,41,2,34,4,8,73,22,50, 3,56, 11,77, 54, 7, 35, 27, 40, 62, 42, 29, 14, 72, 53, 36, 13, 12, 17, 48, 70, 26,
16, 19, 31, 18, 25, 60, 23, 30, 45, 46, 6, 52, 44, 75, 74, 55, 65, 00, 68, 57, 63, 1, 37, 38, 33, 64, 78, 47, 51, 20,
15, 32,76, 49,21, 61,71, 69, 10, 5, 39, 66, 58, 43, 59, 9, 28, 24, 72, 50, 18, 25, 54, 22, 23, 39, 33, 37, 29, 13,
56, 74, 78, 49, 40, 1, 7, 63, 6, 46, 57, 15, 36, 16, 5, 28, 4, 69, 26, 30, 77, 9, 3, 52, 67, 47, 68, 73, 44, 64, 45,
42, 41,70, 8, 31, 34, 00, 58, 35, 43, 24, 61, 76, 11, 27, 38, 71, 66, 32, 60, 20, 55, 21, 48, 12, 65, 10, 51, 53,
17,75, 14,59, 62,19, 2

System receiver input bandwidth

Each channel bandwidth is 1 M.

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

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

15.247(h): In accordance with the Bluetooth Industry Standard, the system does not coordinate it channels
selection/ hopping sequence with other frequency hopping systems for the express purpose of avoiding the
simultaneous occupancy of individual hopping frequencies by multiple transmitters.
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1.3. Test configuration

The BNCOM CO.LTD // Bluetooth module // BCM-SQ400-AS

FCC ID: 2APDI-BCM-SQ400-AS // IC: 8738A-BCMSQ400AS was tested according to the specification
of EUT, the EUT must comply with following standards and KDB documents.

FCC Part 15.247

ISED RSS-247 Issue 2 and RSS-Gen Issue 5
KDB 558074 DO1 v05 r02

ANSI C63.10-2013

1.4. Information about derivative model
N/A

1.5. Accessory information

Equipment Manufacturer Model Serial No. Power source

1.6. Sample calculation
Where relevant, the following sample calculation is provided
For all conducted test items :

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

Offset(dB) = RF cable loss(dB) + attenuator factor(dB).
=0.56 +10=10.56 (dB)

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

1.7. Measurement Uncertainty

Test Item Uncertainty
Uncertainty for Conduction emission test 238 dB
Below 10Hz 4.50 dB

Uncertainty for Radiation emission test
(include Fundamental emission) Above 10 4.90 dB

Note. This uncertainty represents an expanded uncertainty expressed at approximately the 95% confidence
level using a coverage factor of k=2.
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1.8. Frequency/channel operations

Ch. Frequency (Mi) Mode
BDR 1 Mbps,
00 2 402 EDR 2 Mbps,
EDR 3 Mbps
BDR 1 Mbps,
40 2442 EDR 2 Mbps,
EDR 3 Mbps
BDR 1 Mbps,
78 2 480 EDR 2 Mbps,
EDR 3 Mbps
Ch. Frequency (M) Mode
00 2 402 BLE 1 Mbps
20 2442 BLE 1 Mbps
39 2 430 BLE 1 Mbps
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2. Summary of tests
pessoniy pecionih Parameter Test results
FCC Part 15 RSS-247 & Gen
- RSS-Gen 6.7 99% Occupied bandwidth Pass
15.247(a)(1)(iii)) | RSS-247 5.1(a) 20 dB bandwidth Pass
15.247(b)(1) RSS-247 5.4(b) Output power Pass
15.247(a)(1) RSS-247 5.1(b) Channel separation Pass
15.247(a)(1)(iii) | RSS-247 5.1(d) Number of channels Pass
15.247(a)(1)(iii)) | RSS-247 5.1(d) Time of occupancy Pass
RSS-247 5.5
15.205, 15.209 RSS-Gen Radiated restricted band and emission Pass
8.9,8,10
15.207(a) RSS-Gen 8.8 AC Conducted emissions Pass
15.207(d) RSS-2475.5 Conducted spurious emission and band edge Pass
Note.
1. This product is powered by DC 3.3 V.
2. By the request of the applicant, test was performed with condition below:
Target power : Default
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3. Test results

3.1. 99% Occupied Bandwidth
Test procedure

ANSI C63.10-2013 clause 6.9.2 and 6.9.3

Test setup

EUT Attenuator

Test setting

Spectrum analyzer

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 1.5 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 = Max hold

Limit
None; for reporting purpose only.
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Mode : BDR 1Mbps

Frequency(Miz) 99% occupied bandwidth(}iz) Limit(Mi)
2 402 0.879
2442 0.879 -
2 480 0.879
Mode : EDR 2Mbps
Frequency(Miz) 99% occupied bandwidth(}iz) Limit(Mi)
2 402 1.199
2442 1.194 -
2 480 1.199
Mode : EDR 3Mbps
Frequency(Miz) 99% occupied bandwidth(}iz) Limit(Mi)
2 402 1.209
2442 1.209 -
2 480 1.209
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Test plots
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EDR 3Mbps
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3.2 20 dB bandwidth

Test procedure
ANSI 63.10-2013

Test setup

EUT Attenuator

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

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

4. Sweep = Auto

5. Detector function = Peak

6. Sweep = Auto couple

7. Trace mode = Max hold

8. All the trace to stabilize

Limit
Not applicable

Spectrum analyzer
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Frequency(Mk) Channel no. Data rate(Mbps) Measured bandwidth(Mk)
2402 00 0.764
2442 40 BDR 1 Mbps 0.759
2480 78 0.759
2402 00 1.299
2442 40 EDR 2 Mbps 1.299
2480 78 1.299
2402 00 1.294
2442 40 EDR 3 Mbps 1.294
2480 78 1.294
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3.3. Output power
Test procedure
KDB 558074 v05102 & ANSI 63.10-2013 — Section 11.9.2.1 and 11.9.2.3.2

Test setup
P t
EUT Attenuator ower meter,
Power sensor
Test setting

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

Limit

According to §15.247(a)(1), Frequency hopping systems shall have hopping channel carrier frequencies
separated by a minimum of 25 kilz or the 20 dB bandwidth of the hopping channel, whichever is greater,
provided the systems operate with an output power no greater than 125 mW.

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

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

Limit

For FHSs operating in the band 2400-2483.5 MHz, the maximum peak conducted output power shall not
exceed 1.0 W if the hopset uses 75 or more hopping channels; the maximum peak conducted output power
shall not exceed 0.125 W if the hopset uses less than 75 hopping channels. The e.i.r.p. shall not exceed 4 W,
except as provided in section 5.4(e)
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Test results

Frequency(Mt) | Channel no. Data rate(Mbps) Po?v‘;i‘r?dg];m) Powl:il(;Bm) Power Limit (dBm)
2 402 00 8.33 8.59 20.97
2442 40 BDR 1 Mbps 8.33 8.59 20.97
2 480 78 8.11 8.38 20.97
2402 00 8.29 8.69 20.97
2 442 40 EDR 2 Mbps 8.16 8.55 20.97
2480 78 7.92 8.29 20.97
2402 00 8.24 8.64 20.97
2442 40 EDR 3 Mbps 8.16 8.57 20.97
2 480 78 791 8.32 20.97
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34. Carrier frequency separation
Test procedure
KDB 558074 v05r02 & ANSI 63.10-2013

Test setup

EUT Attenuator Spectrum analyzer

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

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

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

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

5. Sweep = auto

6. Detector function = peak

7. Trace = max hold

8. Allow the trace to stabilize.

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

Limit

According to 15.247(a)(1), frequency hopping system operating in 2 400 ~ 2 483.5 M. Band may have
hopping channel carrier frequencies that are separated by 25 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 mW.

Limit

FHSs shall have hopping channel carrier frequencies separated by a minimum of 25 kHz or the 20 dB
bandwidth of the hopping channel, whichever is greater. Alternatively, FHSs operating in the band 2400-
2483.5 MHz may have hopping channel carrier frequencies that are separated by 25 kHz or two thirds of the
20 dB bandwidth of the hopping channel, whichever is greater, provided that the systems operate with an
output power no greater than 0.125 W
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Test results

Channel Separation Limit
Frequency(Mk) Channel no. Data rate(Mbps) MHZP Wiz
(Mz) (Miz)
2442 40 BDR 1 Mbps 1.112 = 0.506
2442 40 EDR 3 Mbps 1.001 = (0.863
Hopping mode_ BDR(1Mbps) Hopping mode_ EDR(3Mbps)
Spectrum 3 @m;i = Spectrum 3 @m;i =
Ref Level 20.00 dam @ RBW 30 kHz Ref Level 20.00 dém @ RBW 30 kHz
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T
.ll:;: Max .Tll:;: Max
o2[1] 0.51 dB| D2[1] 0.12 dB
1.11190 MHZ| 1.00100 MHZ
10 d T 1l R 5.41 dBm 10 di ' m(1] . pg 9.54dBm
M;’N-/‘A\f\‘ r‘}\ f'\.‘j" VV\'V‘_.\ A R(IJA? 1800 GHz [\\\ Jf\ ) hﬂ; ,\_’UJI\ ) Nf\lz\ﬁ:’lﬁwuuu GHz|
U 4 A k\’"\ P g A N S A ik S ey : ST
/v W AWy i I
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3.5. Number of hopping frequency
Test procedure
KDB 558074 v05r02 & ANSI 63.10-2013

Test setup

EUT Attenuator Spectrum analyzer

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

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

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

the 20 dB bandwidth, whichever is smaller.

.VBW = RBW.

. Sweep = auto

. Detector function = peak

. Trace = max hold

AN DN W

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

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

Limit

FHSs operating in the band 2400-2483.5 MHz shall use at least 15 hopping channels. The average time of
occupancy on any channel shall not be greater than 0.4 seconds within a period of 0.4 seconds, multiplied by
the number of hopping channels employed. Transmissions on particular hopping frequencies may be avoided
or suppressed provided that at least 15 hopping channels are used.

Test results

Frequency Data rate(Mbps) Number of hopping frequency Limit
2402 ~ 2480 Mk BDR 1 Mbps 79 >15
2402 ~ 2480 Mk EDR 3 Mbps 79 >15
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3.6. Time of occupancy
Test procedure
KDB 558074 v05r02 & ANSI 63.10-2013

Test setup

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

2.
3.

S.
6.

Span = zero span, centered on a hopping channel
RBW shall be < channel spacing and where possible RBW should be set >> 1 / T, where T is the
expected dwell time per channel.

. Sweep: As necessary to capture the entire dwell time per hopping channel; where possible use a video

trigger and trigger delay so that the transmitted signal starts a little to the right of the start of the plot. The
trigger level might need slight adjustment to prevent triggering when the system hops on an adjacent
channel; a second plot might be needed with a longer sweep time to show two successive hops on a
channel.

Detector function = peak

Trace = max hold

Limit

According to 15.247(a)(1)(iii), for frequency hopping system operating in the 2 400 ~ 2 483.5 Mk band,
the average time of occupancy on any frequency shall not be greater than 0.4 second within a 31.6
second period.

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

Time of occupancy on the TX channel in 31.6 sec
= time domain slot length x (hop rate + number of hop per channel) x 31.6

Limit

According to RSS-247 5.1(d), for frequency hopping system operating in the 2 400 ~ 2 483.5 Mk band,
the average time of occupancy on any frequency shall not be greater than 0.4 second within a 31.6
second period.

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

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

Time of occupancy on the Tx

Packet type Fre?wl;;ncy Dw(ell;st)i me channez ;ls )31.6 sec Lim’irtxf(:;;ﬁ;oifno;lc;p::;c(yn?sl)l the
DHI1 2442 0.37 118.40 400
DH3 2442 1.63 260.80 400
DH5 2442 2.88 307.20 400

2-DHI 2442 0.38 121.60 400
2-DH3 2442 1.64 262.40 400
2-DH5 2442 2.89 308.27 400
3-DH1 2442 0.39 124.80 400
3-DH3 2442 1.63 260.80 400
3-DH5 2442 2.89 308.27 400

Note:

Normal Mode

DH1: Dwell time (ms) % [(1 600 +2) + 79] x 31.6(s) = 118.40 (ms)
DH3: Dwell time (ms) % [(1 600 +4) + 79] x 31.6(s) = 260.80 (ms)
DHS5: Dwell time (ms) % [(1 600 + 6) + 79] x 31.6(s) = 307.20 (ms)
2-DH1: Dwell time (ms) % [(1 600 +2) + 79] x 31.6(s) = 121.60 (ms)
2-DH3: Dwell time (ms) x [(1 600 + 4) +79] x 31.6(s) = 262.40 (ms)
2-DHS5: Dwell time (ms) x [(1 600 + 6) + 79] % 31.6(s) = 308.27 (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) = 260.80 (ms)
3-DHS5: Dwell time (ms) x [(1 600 + 6) + 79] x 31.6(s) = 308.27 (ms)
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EDR(3Mbps)

(O Spectrumd4 @ =

Ref Level 20.00 dém ® RBW 5 MHz

At 40 d8 @ SWT 10 ms & VBW S MHz
TRG:VID TDF
(@ 17K Max
Di[1] 0.04 df)|
M1 [90.00 ps|
) o "
B . e A
lﬁ"‘“ I F = map r 8.2 dBm|
L7500 ms
a
o RG r;m|l]-d‘mr
|70 dBBTm T o T c e
30 d
08 N/A
-sod
60 B
-70
CF 2,442 GHz 1001 pts 1.0ms/
Marker |
Type | Ref | Trc | X-valus | ¥-value | __Function | Function Result |l
ML | 1 3.752 ms | 8.72 dBm | 1l
D1 M1 1 390.0 s | 0.04 d8
D2/ M1 1 1.251 ms 0.02 d8

[ )i | Measuring... W e AT |

Spectrum 4 (B o

Ref Level 20.00 dem ® RBW 5 MHz
Att 40 CE » SWT 10 ms & VBW 5 MHz
TRG:VID TDF

@17k Max

D2(1] 0.03 dp)|

M1 31 D - 2.501.00.1m5
e y mag 5.7 dom
a 50200 ms

_.f_-mﬂﬁ R 12,000 dB
204 |

-30 dB

s0db N/A

-50 de

60 dB

<70 d

CF 2.442 GHz 1001 pts 1.0ms/
Marker |
| _Type | Ref | Trc | X-value | Y-value |__Function | Function Result |
il M1 I 2.502 ms | 8.71 dBm | |
DI M1 1 1.63ms | 2.18 d8
p2/ M1l 1 2.501 ms 0.03 d8

[ il | Measuring.. TR e mies 7

e e C e I

Ref Level 20.00 dém ® RBW 5 MHz
Att 40 d8 @ SWT 10 ms @ VBW §MHz
TRG: VIO TDF
@ 1Pk Max
D2[1] 0.07 dg|
11 D1 D2 225100 ms|
B i ma[1] & 8.15dBm
0 3.75800 ms
20885 12 00g de
-20 d ]
-30 dB
o db N/A
-50 B
-60 dB
-70 dB
CF 2.442 GHz 1001 pts 1.0ms/
Marker |
|_Type | Ref | Trc | X-valug i ¥-valug | Function | Function Result |
(I 1 3.752 ms 8.75 dém | | |
D1 M1 1 2,89 ms 1.50 d8. |
[TV 3.751 ms -0.07 d8 |

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 kes@kes.co.kr

KES-QP16-F01(00-23-01-01) KES

A4




KES Co., Ltd.

3701, 40, Simin-daero 365beon-gil, Report No.:
KB. Dongan-gu, Anyang-si, Gyeonggi-do, 14057, Korea KES-RF-23T0030
Tel: +82-31-425-6200 / Fax: +82-31-424-0450 Page (28 ) of (56 )
www.kes.co.kr

3.7. Radiated restricted band and emissions
Test setup

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

Turn Table

EUT
? Coaxial

Power Cable 0.8m —Cable

2 o ———> !

Ground Plane

Paower

EMI Receiver

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

Turn Takle
1m —4m
EUT
f Coaxial
Power Cable 08m - Cable

— 3m ——» T

Ground Plans
Power

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

i Antenma
i r tower
i
i
EUT fonsrnolie I ‘L..“. Horn
v o antenna
4m /
( Spectrum
L‘ h analyzer
T \‘_‘_
| N |
Turntable ik Im \
Sm
r~ Pre-amp ] D%E
| | | ]

Test procedure

Radiated emissions from the EUT were measured according to the dictates in section 11.11 & 11.12 of ANSI
C63.10-2013.
Test procedure below 30 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, ground parallel and perpendicular of the antenna are set to
make the measurement. It was determined that parallel was worst-case orientation; therefore, all final
radiated testing was performed with the EUT in parallel.

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

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

Test procedure above 30 Mk

1.

The EUT was placed on the top of a rotating table 0.8 meters(30-1000MHz) / 1.5 meters(above
1GHz)above the ground at a 3 meter anechoic chamber test site. The table was rotated 360 degrees
to determine the position of the highest radiation.

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

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

The test receiver system was set to Peak Detect Function and Specified Bandwidth with Maximum
Hold Mode.

Spectrum analyzer settings for /<1 (ffz:
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Span = wide enough to fully capture the emission being measured
RBW =100 kifz

VBW = RBW

Detector = quasi peak

Sweep time = auto

Trace = max hold

6. Spectrum analyzer settings for / =1 (ffz: Peak

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

VBW = 3 M

Detector = peak

Sweep time = auto

Trace = max hold

Trace was allowed to stabilize

OB LOE

SISISICKEACES)

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

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

RBW=1 Mk

VBW >3 x RBW

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

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

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

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

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

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

Sweep = auto

Trace = max hold

Perform a trace average of at least 100 traces.

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

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

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

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

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

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

CIZIC)S)

3]

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

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

2. Field strength(dBgV/m) = Level(dBV) + CF (dB) + or DCF(dB)

Margin(dB) = Limit(dBzV/m) - Field strength(dBzV/m)

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

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

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

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

that the alternative site produces results that correlate with the ones of tests made in an open field
based on KDB 414788.

W

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 (M) Distance (Meters) Radiated (¢V/m)
0.009 ~ 0.490 300 2400/F (kiiz)
0.490 ~ 1.705 30 24000/F(Kltz)

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

Above 960 3 500

**BExcept 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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Limit

According to RSS-Gen, Except when the requirements applicable to a given device state otherwise,
emissions from licence-exempt transmitters shall comply with the field strength limits :

Frequency (M) Distance (Meters) Radiated (xV/m)
0.009 ~ 0.490 300 2 400 / F(kHz)
0.490 ~ 1.705 30 24 000 / F(kiz)

1.705 ~ 30.0 30 30
30~ 88 3 100
88~216 3 150
216 ~ 960 3 200
Above 960* 3 500

* Unless otherwise specified, for all frequencies greater than 1 GHz, the radiated emission limits for licence-
exempt radio apparatus stated in applicable RSSs (including RSS-Gen) are based on measurements using a
linear average detector function having a minimum resolution bandwidth of 1 MHz. If an average limit is
specified for the EUT, then the peak emission shall also be measured with instrumentation properly adjusted
for such factors as pulse desensitization to ensure the peak emission is less than 20 dB above the average

limit.

Note: Transmitting devices are not permitted in restricted frequency bands unless stated otherwise in the

specific RSS.
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Duty cycle

Regarding to KDB 558074 D01_vO05 r02, 6. Measurements of duty cycle and transmission duration shall be
performed using one of the following techniques:

a) A diode detector and an oscilloscope that together have sufficiently short response time to permit accurate
measurements of the on- and off-times of the transmitted signal.

b) The zero-span mode on a spectrum analyzer or EMI receiver if the response time and spacing between
bins on the sweep are sufficient to permit accurate measurements of the on- and off-times of the transmitted

signal.
Duty cycle
Ton time Period D | D 1 :
Mode on ut.y cycle ut}(f) cycle correction factor
(ms) (ms) (Linear) (%) (dB)
BDR(1 Mbps) 2.880 3.761 0.766 76.58 1.16
EDR(3 Mbps) 2.890 3.751 0.770 77.05 1.13
Duty cycle (Linear) = Ton time/Period
DCF(Duty cycle correction factor (dB)) = 10log(1/duty cycle)
BDR (1 Mbps) EDR (3 Mbps)
Spectrum 4 €3] u;n Spectrum 4 ® u?‘
Ref Level 20.00 dam & RBW 5 MHz Ref Leval 20.00 dBm @ RBW 5 MHz
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-20 di i e v T -20 di R et e ]
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Type | Ref | Trc | X-valug i Y-value | Function | Function Result Il | | Type| ref | Tre| X-value | Y-value | Function | Function Result |
M1 1 3.752 ms 8.66 dém | M1 1 3752 ms B.68 dBm |
D1| M1 1 2.88 ms -0.07 d& DL| M1 1 2.89 ms 1.52d8
D2 M1 1 3.761 ms -0.02 d& 02, M1 1 3.751 ms -0.08 d8
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Test results (Below 30 Mk)

Mode: EDR
Distance of measurement: 3 meter
Channel: 00 (Worst case)
Parallel
20 % T [ ki
w0 E o o JM%# !
20 E R R B T——r—

Final Result

No. Frequency Reading c.ft Result Limit Margin Angle Remark
QP QF QP QP
[MHz] [dB(uv)1 [dB(l/m)] [dB(pV/m)] [dB(uv/m)] [dB] [deg]
1 0.009 52.0 19.3 71.3 128.5 57.2 176.9
2 0.110 41.6 19.6 6l.2 106.8 45.6 197.4
3 1.182 19.¢6 20.7 40.3 66.2 25.9 46.7
4 2.371 12.4 20.4 32.8 69.5 36.7 46.7
5 3.552 11.3 19.8 31.1 69.5 368.4 46.7
3 6.615 1 20.3 26.4 69.5 43.1 359.9
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Test results (Below 1 000 Miz) — Worst case

30

Mode: EDR
Distance of measurement: 3 meter
Channel: 00 (Worst case)
Horizontal // Vertical
40 - - |
- ; M
Hal | IVMT ; “rlé\ |/ MJ ]! ﬂ 1

=
-
_

| ==

TTTTEITTE

10

H‘Mﬂ‘ Ui

30.0¢ 100.00 500.000 1000.000
Final Result
No. Frequency Pol Reading c.f Result Limit Margin Height Angle Remark
QP QP QP QP
[MHZ] [dB(pv)] [dB(1/m)] [dB(pV/m)] [dB(pv/m)] [dB] [cm] [deg]

1 45.641 Y% 44.4 -12.0 32.4 40.0 7.6 100.0 112.2

2 50.370 v 43.3 -11.4 31.9 40.0 8.1 100.0 133.8

3 62.374 Y% 44.2 -13.2 31.0 40.0 9.0 100.0 178.9

4 83.835 V 49.8 -16.9 32.9 40.0 7.1 131.0 96.1

5 83.835 H 44.8 -16.9 27.9 40.0 12.1 188.0 241.6

6 132.699 Y% 46.8 -15.7 31.1 43.5 12.4 100.0 22.8

7 199.144 Y% 48.1 -12.8 35.3 43.5 8.2 100.0 112.2

8 199.265 H 43.1 -12.8 30.3 43.5 13.2 200.0 132.5

9 232.366 H 40.0 -11.7 28.3 46.0 17.7 189.0 315.2

10 233.215 Y% 42.1 -11.7 30.4 46.0 15.6 121.0 140.0

11 266.559 H 36.0 -10.9 25.1 46.0 20.9 179.0 117.0

12 479.959 H 35.1 -6.3 28.8 46.0 17.2 200.0 73.8
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Test results (Above 1 000 Mi)

Mode: BDR
Distance of measurement: 3 meter
Channel: 00
- Spurious
Frequency Level Detect mod Ant. Pol. CF DCF Field strength Limit Margin
(M) (dBaV) ctect mode (H/V) (dB) (dB) (@BV/m) | (dBN/m) (dB)
1593.64 50.98 Peak \% -6.49 - 44 .49 74.00 29.51
1597.44 47.72 Peak H -6.45 - 41.27 74.00 32.73
4 803.60 47.97 Peak H 4.70 - 52.67 74.00 21.33
4 803.60 42.36 Peak A\ 4.70 - 47.06 74.00 26.94
- Band edge
Frequency Level Detect mod Ant. Pol. CF DCF Field strength Limit Margin
(M) (dBaV) etect mode (H/V) (dB) (dB) (dB&V/m) (dB&V/m) (dB)
235991 44.90 Peak A\ -1.73 - 43.17 74.00 30.83
2 388.61 45.38 Peak H -1.69 - 43.69 74.00 26.72
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
Specrum 3 (0 | SR | ) s o) (%]
if.'_“"“' OB B Thd s e Ve e, e A if.'_“"“' OB B Thd s e Ve e, e A
AL m1l1] F +5.38 dBpV| e mM1l1] +4.90 dBpV|
90 day — 2.38861210 GHZ| 90 dBy — 2.35991100 GHz|
S0 dey T S0 dey I
M,—.ﬂm Vil vw-fJL-'\/'L/\rV\fv-r’L'-— AR ¥ NN“"*MWNJ“ Tﬂ‘&-‘fﬂ\%\ LA e “!\f_\f.n PP e oo
0 dBuv 0 dBuv
— "Z = o Measuring...  WEANANRAN D‘ . Z// L — ;'f =  measuring...  WNANAARAD D‘ . ?,%
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Horizontal // Peak for 1 Gz to 3 Gz Vertical // Peak for 1 @z to 3 Gz

Spectrum L 1 (%) st a (%) Spectrum pectrun (1) ctr ()] (%) =
Ref Level 107.00 depv @ RBW 1 MHz Ref Level 107.00 depv @ RBW 1 MHz
o aAtt 10dB  SWT 10.1ms @ VBW 3 MHz _Mode suto Sweep o aAtt 10dB  SWT 10.1ms @ VBW 3 MHz _Mode suto Sweep
[@ 17k Max [@ 17k Max
M2[1] ¥7.72 dB Y| M2[1] 50,98 dBpV
100 dbu 1.597440 GHz, 100 e M1 1.593640 GHz,
Mi1[1] 106.44 dBpv Mi1[1] 96.11 dBpV|
90 dey 2.402360 GH2| 90 dey 2.402360 GHz|
80 day 80 day
70 dey 70 dey
60 dag 60 dag
50 dBy L 50 dBy
N i " L
40 d8) 40 dBj
30 day 30 day
20 day 20 day
10 dyv 10 dav
Start 1.0 GHz 10001 pts Stop 3.0 GHz Start 1.0 GHz 10001 pts Stop 3.0 GHz
Marker | Marker |
| _Type | Ref | Trc| X-value | Y-value | Function | Function Result [ | _Type | Ref | Trc| X-value | Y-value | Function | Function Result |
=T 1 2.40236 GHz 106.44 depv NN 1 2.40236 GHz 96,11 depy. |
M2 1: 1.50744 GHz 47.72 dapv | | m2 1 1.50364 GHz 50.98 depv |

T T | | X T T L

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

R R
Att Att

ef Leval 87.00 dBpv @ RBW 1 MHz ef Leval 87.00 dBpv @ RBW 1 MHz
0dB  SWT 60 ms & VBW 3 MHz  Mode Auto Sweep 0dB  SWT 60 ms » YBW 3 MHz  Mode Auto Sweep
[[@ 17k Max [[@ 17k Max
M1l1] 47.97 dBpy| M11] 42.36 dBpV
80 day 4.80360 GHz 80 day 4.80360 GHz
70 doy 70 doy
60 dayf 60 dayf
S0 day e S0 day
=
i TP RS %wﬁ
20 day 20 day
10 day 10 day
0 dey 0 de
-10 dBy -10 dBy
Start 3.0 GHz 10001 pts Stop 18.0 GHz Start 3.0 GHz 10001 pts Stop 18.0 GHz
Marker || [marker ]
Type | Ref | Tre | X-value | vy-value | Function | Function Result Il Type | Ref | Tre | X-value | vy-value | Function | Function Result Il
ML 1 4.8036 GHz 47.97 depv | I ML 1 4.8036 GHz 42.36 dépv |

T T | | X T T L

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

Distance of measurement: 3 meter

Channel: 40

Frequency Level Detect mod Ant. Pol. CF DCF Field strength Limit Margin

(M) (dBV) etect mode (H/V) (dB) (dB) (dBV/m) (dB&V/m) (dB)
1 596.64 49.47 Peak H -6.46 - 43.01 74.00 30.99
1 597.64 49.87 Peak \% -6.45 - 43.42 74.00 30.58
4 884.60 45.96 Peak H 5.32 - 51.28 74.00 22.72
4 884.60 42.42 Peak \% 5.32 - 47.74 74.00 26.26
This report shall not be reproduced except in full, without the written approval of KES Co., Ltd.
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Horizontal // Peak for 1 iz to3 Cliz

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

Spectrum Spe m GO spe Spectrum | spe m e (%]
Ref Level 107.00 d2py ® RBW 1 MHz Ref Level 107.00 dépv ® RBW 1 MHz
fo Att 10d8  SWT 10,1 ms & VBW 3 MHz  Mode Auto Sweep fo_ Att 10dB  SWT 10.1 ms @ VBW 3 MHz Mode auto Sweep
[@ 1Pk Max [@ 1Pk Max
mM2[1] 19.47 dBpV| m2[1] R 19.87 dBpY
100 dBy 1.596640 GHz, 100 dBy v 1.597640 GHz|
mi[1] 106.83 dBpvV mi1[1] 98.06 dBpV|
a0 day 2.442360 GHZ| a0 day 2.442360 GHZ|
80 days 80 days
70 dBuv: 70 dBuv:
60 dBy 60 dBy
50 days 50 days
T | o " Lol )
pripre e el | 75 oo
30 dBuv: 30 dBuv:
20 dBy 20 dBy
10 d8y 10 d8ys
Start 1.0 GHz 10001 pts Stap 3.0 Gz Start 1.0 GHz 10001 pts Stop 3.0 GHz
Marker Marker
Type | Ref | Trc | X-value | ¥-value |__Function | Function Result Il Type | Ref | Trc | X-value | ¥-value |_Function | Function Result Il
M1 1 2.44236 GHz 106.83 dBpV | M1 1 2.44236 GHz 58.06 dBpv |
M2 1 1.59664 GHz 49,47 dBpV | M2 1 1.59764 GHz 49,87 dBpv |
il ) il T e
JL ) Measuring.. PEOEEE () 4 JL ) Measuring.. o ] %

Horizontal // Peak for 3 (i to 18 @iz

Vertical // Peak for 3 @z to 18 (z

af Laval §7.00 dBpv @ RBW 1 MHz

R
Att

0ds

@ RBW 1 MHz

Ref Lavel 87.00 dBpv
Att

SWT 60 ms @ VBW 3 MHz  Mode Auto Sweep 0dB  SWT 60 ms » YBW 3 MHz  Mode Auto Sweep
[[@ 17k Max [[@ 17k Max
M1[1] 45.96 dBpY] m1l1] 42.92 dBpV
80 day 4.88460 GHZ| 80 day 4.88460 GHZ|
70 diy 70 day
60 dayf 60 dayf
S0 day S0 day

ek
) WWWW g

A.w

30 days
20 day 20 day
10 day 10 day
0 dey 0 de
-10 dBpv -10 dBpv
Start 3.0 GHz 10001 pts Stop 18.0 GHz Start 3.0 GHz 10001 pts Stop 18.0 GHz
Marker || [marker ]
Type | Ref | Tre | X-value | vy-value | Function | Function Result Il Type | Ref | Tre | X-value | vy-value | Function | Function Result Il
M1 1 4.8846 GHz 45.96 dBpv \ M1 1 4.8846 GHz 42.42 depv \
— — S
JL j Measuring... lmllﬁ (3 4 JL j Measuring...  BULLRNLLE &

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 mod Ant. Pol. CF DCF Field strength Limit Margin
(M) (dBaV) etect moce (H/V) (dB) (dB) (dB&V/m) (dB&V/m) (dB)
1595.04 47.79 Peak H -6.47 41.32 74.00 32.68
1 598.04 51.82 Peak \% -6.44 45.38 74.00 28.62
3099.70 43.63 Peak H 0.05 43.68 74.00 30.32
3 383.20 41.65 Peak \% -0.16 41.49 74.00 32.51
- Band edge
Frequency Level Detect mod Ant. Pol. CF DCF Field strength Limit Margin
(M) (dBV) erect moce (H/V) (dB) (dB) (@BN/m) | (dBN/m) (dB)
2 483.50 45.38 Peak A\ -1.67 43.71 74.00 30.29
2 487.88 51.41 Peak H -1.67 49.74 74.00 24.26
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
e © 7 | SRR s O See) (%]
Ref Level 97.00 dEpV & RBW 1 MHz Ref Level 97.00 HBPV & RBW 1 MH2
Att 10dB  SWT 3.8 us & VBW 3 MHz  Mode Auto FFT Att 10dB  SWT 3.8 ys & VBW 3 MHz  Mode Auto FFT
|@ 1Pk Max |@ 1Pk Max
A AR gt 248380080 GHE
90 dey g - o 90 dey - o
80 d8y 80 d8y
70 de 70 de
60 dapv 60 dapv
50 deuy—— = f““ 50 dBv-
v e e " R e | W T ) oy NUURIU (S S P SR ) e
40 day 40 day "
20 day 20 day
20 dBv- 20 dBv-
10 day 10 day
0 dey 0 dey
Start 2.4835 GHz IUA‘) pts ’ —m nll.l.l‘ St; 2.5 GHZ% \ Start 2.I!Bdi ?HZ 10001 pts ’ —m ...I.l.. Bt;g 2.5 GHZ%
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. .
Horizontal // Peak for 1 (iz to 3 (i Vertical / Peak for 1 (iz to 3 Gl
Spectrum yect 2 a9 B (X} pe (%) Spectrum yect 2 a9 B (%) pe (x)
Ref Lavel 107,00 dBpY ® RBW 1 MHZ Ref Lavel 107,00 dBpY ® RBW 1 MHZ
Att 10d8  SWT 10.1ms @ VBW 3 MHz Mode Auto Sweep Att 10d8  SWT 10.1ms @ VBW 3 MHz Mode Auto Sweep
@175 Max [@17% tan
M2[1] M1 17.79 dBY Ma[1] - 51.82 dBpY)
100 dey 1.505040 GHz 100 daw Y 1.598040 GHz
Mi1] dBuvY Mi1] 98.11 dBpV
20 dBy 2.480350 GHz| 90 dBy 2.480350 GHz
80 dByr 80 dByr
Froeny 70 dbu
60 dey 60 dey
S0 dey L. S0 dey
i n ‘ posy i Ty Y
40 dByr N s il 40 dgy ——MM&EMMMM
30 dey 30 days
20 deu 20 deu
10 dBy 10 dBy
Start 1.0 GHz 10001 pts Stop 9.0 GHz Start 1.0 GHz 10001 pts Stop 5.0 GHz
Marker Marker
|_Type | Ref | Tre X-valua ¥-value | _Function | Function Result ] |_Type | Ref | Trc | X-valua ¥-value | _Function | Function Result |
| M1 1 2.48035 GHz 105.24 dBpV | | M1 1 2.48035 GHz 98.11 dBpV |
M2 1 1.53504 GHz 47,78 dBpv | M2 1 1.53804 GHz 51.62 dBpv |
) T Feasurna.. WAL W8 ) ) T eacinna- GUE W8
. .
Horizontal // Peak for 3 (i to 18 G Vertical // Peak for 3 (iz to 18 Glz
Spectrum2 @ 7 3 € (X} k2 Spectrum2 @ a a k2
v v
Ref Lavel §7.00 dBuv ® RBW 1 MHz Ref Lavel §7.00 dBpv © RBW 1 MHz
Att 0dB  SWT 60ms & YBW 3 MHz Mode Auto Sweep Att O0de SWT 60ms @ YBW 3 MHz Mode Auto Sweep
[@ 1Pk Max [@ 1Pk Max
Mi[1] 13.68 dBpY) M1l +1.65 dBpv)
80 dey 2.09970 GHz| 80 d8y 3.38320 GHZ
70 dBy 70 dBy
&0 day &0 day
50 day 50 day
& M1
e
W
-y ’ s b al T S LSLL W N,
20 day 20 day
10 day 10 day
0 doy 0 doy
-10 dB -10 dB
Start 3.0 GHz 10001 pts Stop 18.0 GHz Start 3.0 GHz 10001 pts Stop 18.0 GHz
Stop 19.0CHz J 000 pts Stop 19.0CHz J
Marker || |marker |
Type | Ref | Trc | X-value | Y-value | Function | Function Result I Type | Ref | Tre | X-value | Y-value | Function | Function Result Il
ML 1 3.0897 GHz 43.63 dBpv ML 1 3.3832 GHz 41.65 dBpv
i T Hearorina.. ERANILIL WO 2 | [ )il Neassrmar RRRIRINED W 7

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 mod, Ant. Pol. CF DCF Field strength Limit Margin
(Mik) (dBaV) etect mode (H/V) (dB) (dB) (dB&V/m) (dB&V/m) (dB)
1594.24 47.95 Peak H -6.48 - 41.47 74.00 32.53
1599.63 51.64 Peak \% -6.42 - 45.22 74.00 28.78
4 803.60 48.17 Peak H 4.70 - 52.87 74.00 21.13
4 803.60 42.34 Peak A\ 4.70 - 47.04 74.00 26.96
- Band edge
Frequency Level Detect mod Ant. Pol. CF DCF Field strength Limit Margin
) @y | TR @yw) (@B (dB) (@BN/m) | (@Bd/m) | (dB)
2373.41 45.69 Peak H -1.71 - 4398 74.00 30.02
2 388.46 43.20 Peak A\ -1.69 - 41.51 74.00 28.90
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
Specrms CfC) [ Secnma GG [
Ref Level 97.00 dEpV @ RBW 1 MHZ Ref Level 97.00 dBpV & RBW 1 MHZ
Att 10dB  SWT 11,4 us @ VBW 3 MHz  Mode Auto FFT Att 10dB  SWT 11.4 us & VBW 3 MHz  Mode Auto FFT
|@ 1Pk Max |@ 1Pk Max
g 237041375 Chs g 2 abe4e0D GHS
90 dey - o 90 dey - - o
80 dap 80 dap
70 diy 70 diy
60 dapv 60 dapv
50 dByv- Y 50 dByv- =
I ST L~ el el W!“*\f“v"wv’\"\ e A P e NN b prndnn [ P
30 day 30 day
20 dBv- 20 dBv-
10 day 10 day
0 dey 0 dey
Start 2.31 GHz 10001 pts Stop 2.39 GHz Start 2.31 GHz 10001 pts Stop 2.39 GHz
- ) Measuring... REEEREE ) 4 ) Measuring... [ TTTTTIT ] ﬁ 4
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Horizontal // Peak for 1 Gz to 3 Gz

Vertical // Peak for 1 @z to 3 Gz

)i | Measuring... () %

Spectrum I ¥ () sty o (%) Spectrum =
Ref Level 107.00 depv @ RBW 1 MHz Ref Level 107.00 depv
o Att 10dB  SWT 10.1ms @ VBW 3 MHz  Mode Auto Sweep o Att SWT 10.1ms @ VBW 3 MHz _ Mode Auto Sweep
[@ 17k Max [@ 17k Max
M2[1] il ¥7.95 dBpY| M2[1] 51.64 dBPY
100 dbu 1.594240 GHz, 100 dBu 1.599640 GHz,
Mi1[1] 105.99 dapv Mi1[1] 96.93 dBpV|
90 dey 2.462160 GHz| 90 dey 2.402160 GHz|
80 day 80 day
70 dey 70 dey
60 dag 60 dag
50 dayi L. 50 dayi
P . M TN
40 d8) — 40 dBy
30 day 30 day
20 day 20 day
10 dyv 10 dayv
Start 1.0 GHz 10001 pts Stop 3.0 GHz Start 1.0 GHz Stop 3.0 GHz
Marker | Marker |
| _Type | Ref | Trc| X-value | Y-value | Function | Function Result [ | _Type | Ref | Trc| | Function | Function Result |
[ M1 1 2.40216 GHz 105,99 d8pV | || M1 1 |
M2 1: 1.59424 GHz 47.95 dapv | M2 |

Neasarno. CNLE W8

Horizontal // Peak for 3 iz to 18 (ilz

Vertical // Peak for 3 Gz to 18 Gz

Specrun > O [SpnmSRC ) (7]
Ref Lavel 87.00 dBpv @ RBW 1 MHz
Att

0dB  SWT 60 ms & VBW 3 MHz Mmode Auto Sweep

af Laval §7.00 dBpv

P

SWT 60 ms & VBW 3 MHz

Mode Auto Sweep

[[@ 17k Max [[@ 17k Max
m1i[1] 48.17 dBpVv Mif1] 42.34 dBpV
80 day 4.80360 GHz £0 dey +.80360 GHz|
70 dBy 70 dBy
60 dayf 60 dayf
S0 day e S0 day
e i g iy M i il o pstonsetniai| | [ IWENPRONT TN N,
20 day 20 day
10 day 10 day
0 dey 0 de
-10 day -10 day
Start 3.0 GHz 10001 pts Stop 18.0 GHz Start 3.0 GHz Stop 18.0 GHz
Marker || |marker ]
Type | Ref | Tre | X-value | v-value | Function | Function Result Il Type | Ref | Tre | | Function | Function Result Il
ML 1 48036 GHz 48.17 depv | ML 1 |
M ing...
casaring. MRLLLILD W p

)i | Measuring... () %

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: 40
- Spurious
Frequency Level Detect mod Ant. Pol. CF DCF Field strength Limit Margin
(M) (dBaV) etect mode (H/V) (dB) (dB) (dB&V/m) (dB&V/m) (dB)
1 597.04 47.22 Peak H -6.45 - 40.77 74.00 33.23
1597.44 50.54 Peak \Y -6.45 - 44.09 74.00 29.91
4 884.60 45.63 Peak H 5.32 - 50.95 74.00 23.05
4 884.60 42.16 Peak \% 5.32 - 47.48 74.00 26.52
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 kes@kes.co.kr
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Horizontal // Peak for 1 Gz to 3 Gz

Vertical // Peak for 1 @z to 3 Gz

Spectrum I T () a (%) Spectrum () (%) r (%) Print
Ref Level 107.00 depv @ RBW 1 MHz Ref Level 107.00 depv ® RBW 1 MHz —
le Att 10dB  SWT 10.1ms ® VBW 3 MHz Mode Auto Sweep jo At 10dB  SWT 10.1ms & VBW 3 MHz Mode auto Swee P
[@ 17k Max [@ 1Pk Max
M2[1] 47.22 dBpv m2[1] mi 50.54 dBpV|
100 dBu 1.597040 GHz, 100 dep 1.597440 GHz
Mi1[1] 106.87 dapv m1[1] 98.28 dBapV|
90 dBy 2.442360 GHZ| 90 day 2.442360 GHz| 2
Device
80 day 80 day Setup
70 dey 70 dauv:
|1 (e
60 d8y 60 dBy
Colors |y
50 d8y 50 dBy
L W ik T » 2
40 dBy 40 dBy M Commant
30 days 20 dBuv: <]
20 day 20 day B
10 dyv 10 deys Install
Start 1.0 GHz 10001 pts Stop 3.0 GHz Start 1.0 GHz 10001 pts Stap 9.0 GHz Printar
Marker | Marker |
| _Type | Ref | Trc| X-value | Y-value | Function | Function Result ] | Type| Ref | Tre| X-valug | ¥-value | Function | Function Result |
[ M1 1 2.44236 GHz 106.87 depV LT T 2.44236 GHz 08.28 depv
M2 1 1.59704 GHz 47.22 depv \ | M2 1 1.59744 GHz 50.54 dBpv —
J’\ Measuring... ﬁnﬂ I AR R | Measuring... ﬁnnﬁ 0o 4

Horizontal // Peak for 3 iz to 18 (ilz

Vertical // Peak for 3 Gz to 18 Gz

Ref Lavel 87.00 dBpv @ RBW 1 MHz Ref Lavel 87.00 dBpv @ RBW 1 MHz
Att Att

0dB  SWT 60 ms & VBW 3 MHz Mmode Auto Sweep

0dB  SWT 60 ms & VBW 3 MHz Mmode Auto Sweep

[[@ 17k Max [[@ 17k Max
m1i[1] 45.63 dBpV m1i[1] 42.16 dBpV
80 dey #.88460 GHz 80 dey 4.80460 GHz
70 dBy 70 dBy
60 dayf 60 dayf
S0 day S0 day

30 dey y m

.y
P NENESO, 11 ot it AN SRR

|

I

Mearuring WIMNAANID WG

20 day 20 day
10 day 10 day
0 deys 0 deys
-10 day -10 day
Start 3.0 GHz 10001 pts Stop 18.0 GHz Start 3.0 GHz 10001 pts Stop 18.0 GHz
Marker || [marker ]
Type | Ref | Tre | X-value | vy-value | Function | Function Result Il Type | Ref | Tre | X-value | vy-value | Function | Function Result Il
M1 1 4.8846 GHz 45.63 depv | | M 1 4.8846 GHz 42,16 depv |

/; [ i | Measuring... W e %

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: 78
- Spurious
Frequency Level Detect mod, Ant. Pol. CF DCF Field strength Limit Margin
(Mik) (dBaV) etect mode (H/V) (dB) (dB) (dB&V/m) (dB&V/m) (dB)
1597.64 49.32 Peak H -6.45 42.87 74.00 31.13
1 598.64 51.51 Peak A\ -6.43 - 45.08 74.00 28.92
3099.70 42.99 Peak H 0.05 - 43.04 74.00 30.96
4779.60 41.74 Peak A\ 4.53 - 46.27 74.00 27.73
- Band edge
Frequency Level Detect mod Ant. Pol. CF DCF Field strength Limit Margin
(M) (dBV) etect mode (H/V) (dB) (dB) (dB&V/m) (dB&V/m) (dB)
2 483.50 45.85 Peak A\ -1.67 - 44.18 74.00 29.82
2 488.00 50.63 Peak H -1.67 - 48.96 74.00 25.04
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
Specrum 3 ) SRS 7 | SRR srerm s S (¥
2:!: tove! W‘””fﬂ“:; SWT 3.8 ps : :::\\::' ;m:: Mode Auto FFT 2:!: tove! gluuld;:; SWT 3.8 ps : :::\\::' 23:: Mode Auto FFT
[@ 1Pk Max e T L] CTTRY] +5.85 dBpV]
90 dBv- S 2.48799660 GHz| 90 dBv- 2.48350080 GHz|
SR '[ |50 B,
B S Ne—

u [ e O] [ (e —— "‘d—‘—_,_/—v—/_‘“—___,‘w—ﬁ L~ b~
40 day 40 days

30 dByv- 30 dByv-

20 day 20 day

10 da 10 da

0 dBuv 0 dBuv

Start 2.4835 GHz 10001 pts Stop 2.5 GHz Start 2.4835 GHz 10001 pts Stop 2.5 GHz
SRR SRS —_— SRS ottt
L hi | teasuring..  ERRNRNNED e 4L JU | Measuring..  WARNRNALN W6 4
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Horizontal // Peak for 1 Gz to 3 Gz

Vertical // Peak for 1 @z to 3 Gz

Spectrum (%) a (%) Spectrum (1) ()] (%) =
Ref Level 107.00 depv @ RBW 1 MHz Ref Level 107.00 depv @ RBW 1 MHz
o aAtt 10dB  SWT 10.1ms @ VBW 3 MHz _Mode suto Sweep o aAtt 10dB  SWT 10.1ms @ VBW 3 MHz _Mode suto Sweep
[@ 17k Max [@ 17k Max
M2[1] M1 49.32 dBpY, M2[1] 51.51 dBPYV
100 dBp 1.597640 GHz 100 By 1.598640 GHz
Mi1[1] 105.17 dBpv Mi1[1] 98.01 dBpV|
90 dey 2.480150 GH2| 90 dey 2.480150 GH2|
80 day 80 day
70 dey 70 dey
60 dag 60 dag
50 d8y 50 d8y
N 1 i e
40 d8) 40 dBi
30 day 30 day
20 day 20 day
10 dyv 10 dav
Start 1.0 GHz 10001 pts Stop 3.0 GHz Start 1.0 GHz 10001 pts Stop 3.0 GHz
Marker | Marker |
| _Type | Ref | Trc| X-value | Y-value | Function | Function Result [ | _Type | Ref | Trc| X-value | Y-value | Function | Function Result |
[ M1 1 2.48015 GHz 105,17 dBpv. | || M1 1 2.48015 GHz 98.01 depy, |
M2 1 1.59764 GHz 49.32 depy | M2 1 1.59864 GHz 51.51 depy |

i Teasaring.. WANANILID W i

I

Neasarno. CNLE W8

Horizontal // Peak for 3 iz to 18 (ilz

Vertical // Peak for 3 Gz to 18 Gz

@ RBW 1 MHz

Specnm? O |EpRSR ) [
Ref Lavel 87.00 dBpv
Att

0dB  SWT 60 ms & VBW 3 MHz Mmode Auto Sweep

af Laval §7.00 dBpv

Sp
R
Att 0ds

T o G

@ RBW 1 MHz

SWT 60 ms & VBW 3 MHz  Mode Auto Sweep

[[@ 17k Max [[@ 17k Max
M1l1] 42.99 dBpV M11] 41.74 dBpV
80 dey 3.09970 GHz 80 dey #,77960 GHz
70 doy 70 dBy
60 dayf 60 dayf
S0 day S0 day
i M1
20 days 20 day
10 day 10 day
0 dey 0 de
-10 day -10 day
Start 3.0 GHz 10001 pts Stop 18.0 GHz Start 3.0 GHz 10001 pts Stop 18.0 GHz
Marker || [marker ]
Type | Ref | Tre | X-value | v-value | Function | Function Result Il Type | Ref | Tre | X-value | vy-value | Function | Function Result Il
M1 1 3.0997 GHz 42.99 depv | M1 1 4.7796 GHz 41.74 dBpv |

3,1 Seararmng.. WLANARNY W VA

I

Neasarno. LNLLE W8

Note.

1. Average test would be performed if the peak result were greater than the average limit.
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Test results (18 @z to 25 (liz) — Worst case

Mode: EDR

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

Horizontal

Vertical

Ref Leval 97.00 dBpv

@ RBW 1MHz

()] Spectrum 4 =

Ref Leval 97.00 dBpv

()] Spectrum 4 =

Att 10dB  SWT 28 ms » VBW 3 MHz  Mode Auto Sweep Att 10dB  SWT 28 ms : 5::‘1 ;::i Mode Auto Sweep
[[@ 17k Max [[@ 17k Max

90 dBy 90 dBy

80 day 80 day

70 days 70 days

60 day

50 day

60 day

30 dByV-

50 day

30 dByv:
20 ey 20 ey
10 dBys 10 dBys
0 dewv 0 dewv
Start 18.0 CHz 10001 pts Stop 25.0 GHz Start 18.0 CHz

10001 pts

Measuring...

[T ARt )|

Stop 25.0 GHz
[T R 4

Measuring...

Note.

1. No spurious emission were detected above 18 (lfz.
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3.8. Conducted band edge and out of band emissions
Test procedure
KDB 558074 v05r02 & ANSI 63.10-2013

Test setup

EUT Attenuator Spectrum analyzer

Test setting
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.
.RBW =100 kilz
.VBW = 300 kI
. Detector = Peak
. Number of sweep points = 2 x Span/RBW
. Trace mode = max hold
. Sweep time = auto couple
. The trace was allowed to stabilize

O 03 Wn K~ W IN

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 klz 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))

Limit

According to RSS-247 5.5, In any 100 kHz bandwidth outside the frequency band in which the spread
spectrum or digitally modulated device is operating, the RF power that is produced shall be at least 20 dB
below that in the 100 kHz bandwidth within the band that contains the highest level of the desired power,
based on either an RF conducted or a radiated measurement, provided that the transmitter demonstrates
compliance with the peak conducted power limits. If the transmitter complies with the conducted power
limits based on the use of root-mean-square averaging over a time interval, as permitted under section 5.4(d),
the attenuation required shall be 30 dB instead of 20 dB. Attenuation below the general field strength limits
specified in RSS-Gen is not required.
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Test results

BDR(1Mbps)

2402 M

L )il

10001 pts Stop 25.0 GHz

L )il

P TS STIT— r r
Spectrum ) (%] . Spectrum 2 ® (%) a
Ref Leval 10.00 dém ® RBW 100 kHz Ref Leval 10.00 dém ® RBW 100 kHz
Att 30d8 SWT 250 ms @ VBW 300 kHz Mode Auto Sweep Att 30d8 SWT 246.4 s & VBW 300 kHz  Mode auto FFT
TDF TDF
@ 1Pk Max @ 1Pk Max
M m2[1] 30.52 d8m| m1f1] 16. 79 dBm
22.76670 GH2z 2.351191)) GH2|
o d 1f1) 8.32 dBm) 0
2.40320 GHz| ”
10 ey 11 680 b 10 dBm—ry 11 680 b
20 d8 20 8
-30 dem % -30 dem
T i o anatd M T
e e W
-40 da
S04 ot MLkt de i L1 MW"" s L NIRRT NEPTT o] ) o ‘-‘J
B 'l v i S i L Al v w v
80 da 60 day
70 de 70de
-80 d8 -80 d8 -4
| |
Start 30.0 MHz Start 2.2075 GHz 10001 pts Stop 2.4075 GHz
) easuring. 182157

2442 M

Spectrum Spectrum 3 @u;l =
Ref Level 10.00 dém ® RBW 100 kHz Ref Level 10.00 dém & RBW 100 kHz
Att 30d8  SWT 250 ms & VBW 300 kiz  Mode Auto Sweep Att 30d8  SWT 397.7ys @ VBW 300kHz Mode Auto FFT
TOF TOF
[@1Pk Max @ 1Pk Max
M m2[1] 90.63 dBm)| m2[1] 46.58 dBm)|
22.39720 GHz 2.5099560 GHz,
odl M1[1] 8.39 dBm)| odi (1] -47.68 dBm)|
2.44310 GHz| 2.3867000 GHz|
10 dBm—rp, 34 610 dom 10 dBm—in; 31 620 dee
20 d8 20 d8
30 d ﬁ 30 df
b, Lkl A
p J-L'm_n- A L R
I TN s bt s -0 dan
M M
4 N ol L..... bbb
0 b o e | e o
60 &0
-70 dem: -70 dem:
-80 -80 T e
Fl |
Start 30,0 MHz 10001 pts Stop 25.0 GHz CF 2.442 GHz 10001 pts Span 180.0 MHz
L JL Measuring... w4 | L JL Measuring... warse 7
= eSS = ]
Spectrum S () ) spectruma @ =
Ref Level 10.00 dBm @ RBW 100 khz Ref Level 10.00 dBm ® RBW 100 kHz
Att 30 dB SWT 250 ms & VBW 300 kHz  Mode Auto Sweep Att 30dB @ SWT 10.1ms @ VBW 300 kHz Mode Auto Sweep
TOF TOF
(@ 17k Max (@ 17k Max
M1 m2[1] 90.92 dBm)| mif1] 98.48 dBm)|
22.70670 GHz ﬂ 2.48403460 GHz,
odl M1[1] 8.04 dBm)| odi
2.48060 GHz| ’l
=10 D1 -11.960 dom =10 D1 11560 dbrr
20 de 20 de
s l
-30 db = = -30 db
Ko " IR [Ty paap e Jo L E:
o o 11
Mm sy 0t L " i P i PR WY
-50 di -50 di
60 60
-70 dem -70 dem
-80 -80 s
Fl
|
Start 30,0 MHz 10001 pts Stop 25.0 GHz CF 2.51 GHz 10001 pts Span 80.0 MHz
L JL Measuring... a4 | L JL Measuring... Sanis 7
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EDR(3Mbps)

2402 M

Spectrum Spectrum 2 @ =
Ref Lavel 10.00 dBm ® RBW 100 kHz Ref Lavel 10.00 dém © RBW 100 kHz
Att 30 dB  SWT 250 ms & VBW 300 kHz Mode Auto Sweep Att 30dB  SWT 246.4 uys » VBW 300 kHz Mode Auto FFT
TOF TOF
@ 1Pk Max [® 1Pk Max
M1 m2[1] 90.24 dBm)| mif1] 46.73 dBm)|
22.79410 GHz, 7.35379|‘A GHz,
odl M1[1] 8.34 dBm) odi
2.40070 GHz|
=10 dBm— 01 -11.660 dBar =10 deine—g )1 -11.660 dBnr
-20 day -20 day
a0d x 30 d
ey
PO TS AP RGOS VYo oo e o L
o Lkt B 4
4y -40 dem =
S0 d SO e SRR o L v y ul l"""..:"Jl‘A TSN [T I PP T ARV P ;
L) hy U Uk g L L ¥
60 60
-70 dem -70 dem
-80 -80 2
| |
Start 30,0 MHz 10001 pts Stop 25.0 GHz Start 2.2075 CHz 10001 pts Stop 2.4075 CHz
L il Measuring... s 4| L JL Measuring... il

2442 M

Specirum : Specrum 3 ©SRCY) (%]
Ref Leval 10.00 dém ® RBW 100 kHz Raf Leval 10.00 d8m ® RBW 100 kHz
Att 0dB  SWT 250ms & VBW 300 kHz  Mode Auto Sweep Att 30dB  SWT 397.7 s @ VBW 300 kHz  Mode Auto FFT
TOF TOF
@ 1Pk Max [@1Pk Max
i 1] 30.07 dom 1] 76,67 dom

22.66180 GHz 2.5122420 GHz|
nd 111 .17 dem| | o 111 12,42 dem

2.44310 GHz 2.3026060 GHz

D1 -11.830 d D1 -11.830 dBr

-20.d —

thz
30 dBr : — 30 dBr

TS PP R A :
W" v o i
a0 de -
Wi J t [
— FFRPIETRS] PRTPITE SPTL N TR IO B IR il " ST . P
il i e i e [ bt v ki Wkt e i i it B I MRcdiais i et iy B v R i roctate GRS | bt o
60 ded 60 ded
70 ded 70 ded
-80 d8 B0da 2
F1
\ I
10001 pts Stop 25.0 GHz CF 2.492 GHiz 10001 pts Span 160.0 MHz
SRS SRS

2480 Mz

Spectrum L Spectrum 4 (0 .
Ref Leval 10.00 dém ® RBW 100 kHz Raf Leval 10.00 d8m @ RBW 100 kHz
Att 30dB  SWT 250 ms & VBW 300 kHz Mode Auto Sweep Att 30dB & SWT 10.1ms & VBW 300 kHz Mode Auto Sweep
TOF TOF
@ 1Pk Max [@1Pk Max
= MZ(1] 30.29 dBm) M1[1] 38.59 dBm)
22.71670 GHz A 2.49440160 GHz
ol 111 7.55 ddm od
2.48060 GHz] / l
-10d -10d
01 -12,450 OB 01 -12,450 oBm
-20 d8 -20 d8 ‘|
30 der SR 30 der -
N STV ey e e e U &
b it PP FTIRTY | TRTAN | " a Lol "
o X 4 v i 3 . e
50 der 50 der
0 d8 0 d8
70 de 70 de
80 d8 80 d8 5
F1
Start 30.0 MHz 10001 pts Stop 25.0 GHz CF 2.51 GHz 10001 pts Span 80.0 MHz
o — T — T TR
L bil | Measuring... sani 7 | L bil | Measuring... i
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Hopping mode_ BDR(1Mbps)
o e e e I e e s ) =]
Ref Level 20.00 dBm @ RBW 100 kHz Ref Level 20.00 dBm ® RBW 100 kHz
Att 40dB  SBWT 360.7 ys & VBW 300 kHz Mode Auto FFT Att 40dB @ SWT 10,1 ms @ VBW 300 kHz Mode Auto Sweep
TOF TOF
(@ 17k Max (@ 17k Max
m2[1] m1[1] 27.63 dim|
2.4908710 GHZ|
10 df 111] 10 df
o
SLOUBM—1 1y ene dan D1 -11,500 dRm ™ ik
20d 20d
- - A s e e (e R ol
[ } i
T VYRV TPPRPUN P PP BT« 11 XY Y GO PRI S "
¥ Y Y b ’ oy W oy 40
-50 -50
-50 dem -50 dem
70 - 70 >3
F1 ‘ F1 ‘
1 Il
Start 2.28 GHz 10001 pts Stop 2.44 GHz Start 2.44 GHz 10001 pts Stop 2.55 GHz
e — - - "
L JL | Measuring... s 7 | L JL | Measuring... [
Hopping mode_ EDR(3Mbps)
e e I e e SR 5]
Ref Leval 20.00 dém ® RBW 100 kHz Ref Leval 20.00 dém ® RBW 100 kHz
Att 40dB  SWT 360.7 s @ VBW 300 kHz  Mode auto FFT Att 40 dB @ SWT 10.1 ms & VBW 300 kHz Mede auto Sweep
TDF TDF
[@1Fk Max ] [@1Fk Max
m2[1] 36.04 dBm)| M1[1] 28.40 dBm)|
4y 2.3514410 GH2| 2.4983280 GH2|
10 d 11} 7 8.55 dBm 10 d
o df E ‘
10 dBM=—n; ) 450 dbem <10 dBM=—n; ) 450 dbem
-20 der -20 der
l T
30 di — 30 di N P, ) " plo
Pt st iAo, sl s il ' .
- Ui ma et ey b i s o i i 40 dor
50 day S0 da
80 dey 80 d
70d8 L -70 da :
Fl Fl
| Il
Start 2.28 CHz 10001 pts Stop 2.44 GHz Start 2.44 CHz 10001 pts Stop 2.55 GHz
L bid | Measuring... T ) lB;!nm!E 4| L bid | Measuring... Wenninng 46 lﬂ;!ﬂﬂ!ﬂ” &
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3.8. AC conducted emissions

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 klz to 30 M, 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.

Conducted limit (dBxV/m)
Frequency of Emission (M)
Quasi-peak Average
0.15-0.50 66 - 56* 56 - 46*
0.50 - 5.00 56 46
5.00-30.0 60 50
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Test results

Mode: EDR
Transfer rate: 3 Mbps
Distance of measurement: 3 meter
Channel: 00 (Worst case)
Hot Line
100
Final Result
& Frequency | QuasiPeak | CAverage @ Limit | Margin | Meas. | Bandwidth | Line | Corr.
{MHz) (dB¥V) | (dBMV) | (dB¥V)| (dB) | Time (kHz) (dB)
< g (ms)
=2 ! 0.150000 = 856 | 56.00 | 47.44] 1000.0 9.000 | L1 19.5
M i I _0.150000 22.84) --| 66.00| 4316 1000.0/  9.000 L1 | 195
% 40 * 0.442000 - 10.27 47.02 36.75 | 1000.0 9.000 | L1 19.7
E # 3 L 4 0.442000 12.43 el 57.02 44.59 | 1000.0 9.000 | L1 19.7
3.962000 — 2855 46,00 17.45] 1000.0 9.000 | L1 19.9
20 3.962000 31.45 i 56.00 24.55 | 1000.0 9.000 | L1 19.9
i $ 21.922000 - 34.09 50.00 15.91 | 1000.0 9.000 | L1 20.2
T 21.922000 37.87 - 60.00 22.13 | 1000.0 9.000 | L1 20.2
01' 26.462000 3388 50.00] 16.42] 1000.0 9.000 L1 20.3
! ————t———+ + ———t————+ + H 26.462000 40.10 2 60.00| 1990 1000.0 9.000 | L1 20.3
150k 300 400500 800 1M 2Mm 3M 4M 5M 6 8 10M 20M  30M
Frequency in Hz
Neutral Line
00T
ot Final_Result
r Frequency | QuasiPeak | CAverage | Limit | Margin | Meas. | Bandwidth | Line | Corr.
[ (MHz) (dB¥V) | (dB¥V) | (dBWV) (dB) | Time (kHz) (dB)
5 60 T (ms)
[::]
= : | 0.846000 = 1513  46.00|  30.87 | 1000.0 9.000 | N 20.1
3 40+ 3 0.846000 20.26 —| 56.00] 35.74| 1000.0 9.000 [N 20.1
E # % 1.386000 - 33.07 46.00 12.93 | 1000.0 9.000 | N 20.2
I - 1.386000 | 39,62 —| 56.00| 16.38| 1000.0 9,000 | N 202
207 3 14.962000 | e 34.99| 50.00] 15.01] 1000.0 9.000 [N 19.9
L * 14.962000 | 37.23 o 60.00 22.77 | 1000.0 9.000 | N 19.9
15.082000 | - 29.86 50.00 20.14 | 1000.0 9.000 |N 19.9
oT 15.082000 | 36.69 - 60.00 23.31| 1000.0 9.000 | N 19.9
150k 300 400500 800 1M M 3M 4M 5M & 8 1M 20M  30M
Frequency in Hz
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Appendix A. Measurement equipment

Equipment Manufacturer Model Serial No. C?Illitl; l::,t;;) n Cali(:)l::.tion
Spectrum Analyzer R&S FSv40 101002 1 year 2023.06.17
Spectrum Analyzer R&S FSV40 101725 1 year 2023.06.16

ATTENUATOR KEYSIGHT 8493C 82506 1 year 2024.01.17

Power Meter Anritsu ML2495A 1438001 1 year 2024.01.13

Pulse Power Sensor Anritsu MA2411B 1339205 1 year 2024.01.13
SIGNAL GENERATOR KEYSIGHT N5182B MY59100115 1 year 2023.04.27
SIGNAL GENERATOR Anritsu 68369B 002118 1 year 2024.01.14
BAND REJECT FILTER | MICRO-TRONICS BRM50702 G272 1 year 2024.01.12

Attenuator HUBER+SUHNER 6806.17.A - 1 year 2023.04.01

Loop Antenna Schwarzbeck FMZBI1513 1513-257 2 years 2023.03.18
Horn Antenna AH SAS-571 414 1 year 2024.01.16
Horn Antenna SCHWARZBECK BBHA9170 9]?7]3(%?0 lyear | 2024.01.16
TRILOG-
BROADBAND VULBI163 Schwarzbeck 714 2 years 2024.04.19

ANTENNA

Amplifier NSO 310N 186549 lyear | 2023.04.21
PREAMPLIFIER HP 8449B 3008A00538 1 year 2023.06.02
BV SCHWARZBECK BBV9721 PS9721-003 lyear | 20240116

DC POWER SUPPLY AGILENT 6632B MY43004130 1 year 2023.06.17

EMI Test Receiver R&S ESU26 100552 1 year 2023.08.01

LISN R&S ENV216 101787 1 year 2023.11.10

LISN R&S ESH2-Z5 100450 1 year 2023.11.10

EMI TEST RECEIVER R&S ERS3 101783 1 year 2023.11.11

PULSE LIMITER R&S ESH3-72 101915 1 year 2023.11.10

Peripheral devices

Device Manufacturer Model No. Serial No.

Notebook computer LG Electronics Inc., LG15N54 504NZJV027828

Jig board - - -
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Appendix B. Test setup photo
Radiated emissions

KES  af
: | H.-L‘

Conducted emissions

N/A

The end of test report.
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