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1. General information

Applicant: EHI

Applicant address: 16227 502, 503, 504, Industry-Academia Collaboration Foundation, 154-42,
Gwanggyosan-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, Republic of 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
ISED Registration No.: 23298

FCC rule part(s): 15.247 / RSS-247

FCCID: 2AQ9L-EHSTYO01

IC Certification 24277-EHSTYO01

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

1.1. EUT description
Equipment under test My Hero

Frequency range 2402 Mz ~2 480 M (LE)

Model: EHSTYO01

Modulation technique = GFSK

Antenna specification ~ Antenna type : Chip antenna, Peak gain : 2.25 dBi
Power source DC3V

Number of channels 2402 Mz ~2 480 Mk (LE): 40 ch

1.2. Test configuration
The EHI My Hero FCC ID: 2AQ9L- EHSTYO01 , IC: 24277- EHSTYO01 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 D01 v05

ANSI C63.10-2013

1.3. Information about derivative model
N/A

1.4. Accessory information
N/A
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1.5.

Software and Firmware description

The software and firmware installed in the EUT is version 1.0

1.6.

For all conducted test items :

Measurement results explanation example

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).

=0.85+ 10 = 10.85 (dB)

1.7.

Measurement Uncertainty
Test Item Uncertainty
Uncertainty for Conduction emission test 2.62 dB
okHz - 30MH 4.54 dB
Unc§rta1nty for Radiation emission test 30Mz - 10 436 dB
(include Fundamental emission)
Above 10z 5.00 dB

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

1.8. Frequency/channel operations

Ch. Frequency (M) Rate(Mbps)
00 2402 1
20 2442 1
39 2 480 1
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2. Summary of tests
Section in Section in

FCC Part 15 RSS-247 & Gen Parameter Test results

- RSS-Gen 6.6 99% occupied bandwidth Pass

15.247(a)(2) RSS-2475.2 (a) 6 dB bandwidth Pass

15.247(b)(3) RSS-247 5.4 (d) Output power Pass

15.247(e) RSS-247 5.2 (b) Power spectral density Pass

RSS-2475.5
15.205 15.209 RSS-Gen 8.9, Radiated restricted band and emission Pass
8.10
15.247(d) RSS-247 5.5 Conducted spurious emission and band edge Pass

KES-P-5101-14 Rev. 5
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3. Test results
3.1. 99% Occupied Bandwidth
Test procedure
ANSI C63.10-2013
Test setup

EUT Attenuator Spectrum analyzer

Limit
None; for reporting purpose only.

Test results

Frequency(Mk) 99% occupied bandwidth (M) Limit(Mk)
2402 1.036

2442 1.042 -

2 480 1.054

Test plots
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3.2. 6 dB bandwidth

Test procedure

KDB 558074 D01 v05 — Section 8.2 & ANSI C63.10-2013 - Section 11.8
Used test method is section 8.2.

Test setup

EUT Attenuator Spectrum analyzer

KDB 558074 D01 v05 — Section 8.2 & ANSI C63.10-2013 - Section 11.8.1
1. RBW = 100 K.
VBW = [3 X RBW].
Detector = peak.
Trace mode = max hold.
Sweep = auto couple.
Allow the trace to stabilize
Measure the maximum width of the emission that is constrained by the frequencies associated with
the two outermost amplitude points (upper and lower frequencies) that are attenuated by 6 dB
relative to the maximum level measured in the fundamental emission.

A

KDB 558074 D01 v05 — Section 8.2 & ANSI C63.10-2013 - Section 11.8.2

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

Limit
According to §15.247(a)(2), systems using digital modulation techniques may operate 902 ~ 928 M, 2 400 ~
2 483.5 M, and 5 725 ~ 5 850 M bands. The minimum 6 dB bandwidth shall be at least 500 kilz.

According to RSS-247 5.2 (a), the minimum 6 dB bandwidth shall be 500 kHz.
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Test results

Frequency (M)

6 dB bandwidth(Mk)

Limit(\)

2402

0.695

2442

0.695

2480

0.695

0.5
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33 Output power

Test procedure

KDB 558074 D01 v05 — section 8.3.1.1 or 8.3.1.3 and 8.3.2.3
& ANSI C63.10-2013 - Section 11.9.1.3 and 11.9.2.3.2

Used test method is section 8.3.1.3 , 8.3.2.3

Test setup

Power meter,
Power sensor

EUT Attenuator

Section 8.3.1.1 & ANSI C63.10-2013 - Section 11.9.1.3
The following procedure shall be used when an instrument with a resolution bandwidth that is greater than
the DTS bandwidth is available to perform the measurement:

Set the RBW = DTS bandwidth.

Set VBW = [3 X RBW].

Set span = [3 X RBW].

Sweep time = auto couple.

Detector = peak.

Trace mode = max hold

Allow trace to fully stabilize

Use peak marker function to determine the peak amplitude level

PRNAN PR WD =

Section 8.3.1.3 & ANSI C63.10-2013 - Section 11.9.1.3

The maximum peak conducted output power may be measured using a broadband peak RF power
meter. The power meter shall have a video bandwidth that is greater than or equal to the DTS ba
ndwidth and shall use a fast-responding diode detector.

Section 8.3.2.3 & ANSI C63.10-2013 - Section 11.9.2.3.2

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

Limit

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

According to §15.247(b)(4), The conducted output power limit specified in paragraph (b) of this section is
based on the use of antennas with directional gains that do not exceed 6 dBi. Except as shown in paragraph
(c) of this section, if transmit-ting antennas of directional gain greater than 6 dBi are used, the conducted
output power from the intentional radiator shall be reduced below the stated values in paragraphs (b)(1),
(b)(2), and (b)(3) of this section, as appropriate, by the amount in dB that the directional gain of the antenna
exceeds 6 dBi.
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According to RSS-247 5.4 (d), For DTSs employing digital modulation techniques operating in the bands
902-928 MHz and 2400-2483.5 MHz, the maximum peak conducted output power shall not exceed 1W. The
e.i.r.p. shall not exceed 4 W, except as provided in Section 5.4(e).

As an alternative to a peak power measurement, compliance can be based on a measurement of the
maximum conducted output power. The maximum conducted output power is the total transmit power
delivered to all antennas and antenna elements, averaged across all symbols in the signaling alphabet when
the transmitter is operating at its maximum power control level. Power must be summed across all antennas
and antenna elements. The average must not include any time intervals during which the transmitter is off or
transmitting at a reduced power level. If multiple modes of operation are implemented, the maximum
conducted output power is the highest total transmit power occurring in any mode.

Test results

2402 M 2442 Mk 2 480 Mk

Mode

Peak

Average

Peak

Average

Peak

Average

LE

-10.26

-13.20

-10.03

-12.27

-9.04

-11.27
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34. Power spectral density
Test procedure
KDB 558074 D01 v05— section 8.4 & ANSI C63.10-2013 - Section 11.10.2

Test setup

EUT Attenuator Spectrum analyzer

Section 10.2 & ANSI C63.10-2013 - Section 11.10.2

a. Set analyzer center frequency to DTS channel center frequency.

b. Set the span to 1.5 times the DTS bandwidth.
. Set the RBW to 3 kiz < RBW =< 100 kilz
. Set the VBW > [3 X RBW].
. Detector = peak.

Sweep time = auto couple.
. Trace mode = max hold.
. Allow trace to fully stabilize.

Use the peak marker function to determine the maximum amplitude level within the RBW.
If measured value exceeds requirement, then reduce RBW (but no less than 3 kHz) and repeat.

T pIe th o oo

Limit

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

According to RSS-247 5.2 (b), The transmitter power spectral density conducted from the transmitter to the
antenna shall not be greater than 8 dBm in any 3 kHz band during any time interval of continuous
transmission. This power spectral density shall be determined in accordance with the provisions of Section
5.4(d), (i.e. the power spectral density shall be determined using the same method as is used to determine the
conducted output power).
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Results

Frequency(Mk) PSD (dBm) Limit(dBm)
2 402 -31.54

2442 -30.78 8

2480 -29.68

LE
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3.5. 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

PR—— i

Ground Plane

Power

EMI Receiver

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

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

. i

Ground Plane
Power

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

i Antenm
i - tower
i
i
EUT RN S ‘j— p Horn
Y antenna
dm /
( B Spectrum
| L‘ N analyzer
¢ i S
| |
Turntable i Im \
Sm
r Pre-amp +—‘_|;|%§
| | | |

Test procedure below 30 M

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.

2. Then antenna is a loop antenna is fixed at one meter above the ground to determine the maximum
value of the field strength. Both parallel and perpendicular of the antenna are set to make the
measurement.

3. 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.

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

Test procedure above 30 M
1. Spectrum analyzer settings for f <1 GHz:
Span = wide enough to fully capture the emission being measured
RBW =100 Kz
VBW = RBW
Detector = quasi peak
Sweep time = auto
Trace = max hold
2. Spectrum analyzer settings for f =1 (llz: Peak
Analyzer center frequency was set to the frequency of the radiated spurious emission of interest
RBW =1 Mk
VBW = 3 Mk
Detector = peak
Sweep time = auto
Trace = max hold
Trace was allowed to stabilize

OB LOE

SISISICETACIS)
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3. Spectrum analyzer settings for f =1 (liz: Average

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

@ RBW=1 iz

3 VBW >3 xRBW

@ Detector = RMS, if span/(# of points in sweep) < (RBW/2). Satisfying this condition may
require increasing the number of points in the sweep or reducing the span. If this condition
cannot be satisfied, then the detector mode shall be set to peak.

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

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

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

Sweep = auto

Trace = max hold

Perform a trace average of at least 100 traces.

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

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

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

ORI

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

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

3) If a specific emission is demonstrated to be continuous (= 98 percent duty cycle) rather than

turning on and off with the transmit cycle, then no duty cycle correction is required for that
emission.

Note.
1. f<30 MH, extrapolation factor of 40 dB/decade of distance. Fg = 40log(Dw/Ds)
f =30 M, extrapolation factor of 20 dB/decade of distance. F4 = 20log(Dw/Ds)

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

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

Field strength(dBzV/m) = Level(dBxV) + CF (dB) + or DCF(dB)

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

Emissions below 18 (llz were measured at a 3 meter test distance while emissions above 18 (i

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

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

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

9. According to exploratory test no any obvious emission were detected from 9 kiiz to 30 M.

Although these tests were performed other than open area test site, adequate comparison

measurements were confirmed against 30 m open are test site. Therefore sufficient tests were made

to demonstrate that the alternative site produces results that correlate with the ones of tests made in

an open field based on KDB 414788.

A
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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 (M) Distance (Meters) Radiated (£V/m)
0.009 ~ 0.490 300 2400/F(ktiz)
0.490 ~ 1.705 30 24000/F(kHz)

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

Above 960 3 500

**Except as provided in paragraph (g), fundamental emissions from intentional radiators operating under this
Section shall not be located in the frequency bands 54 ~ 72 Mz, 76 ~ 88 Mz, 174 ~ 216 Mz or 470 ~ 806 M.
However, operation within these frequency bands is permitted under other sections of this Part, e.g., Sections
15.231 and 15.241.

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 (¢V/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_v05, 6.0, the maximum duty cycles of all modes were investigated and set
the spectrum analyzer as below.

Set RBW = OBW if possible; otherwise, set RBW to the largest available value. Set detector = peak or

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

Ton time Period Duty cycle Duty cycle | Minimum VBW | Duty cycle correction factor
(ms) (ms) (Linear) (%) (kltz) (dB)
0.1130 0.626 1 0.180 5 18.05 8.85 7.44

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

o
Middle channel
Spectrum |‘E"]
Rof Lovel 0.00 dim  Offsot 10.85 d8 = RBW 10 MHz
Att SdB @ BWT 2ms @ VBW 10 Mz
SoL
1Pk Ma
Mil1] 57.18 dBm
1 | 1 pis
10 de 1
—t T o2[1] 0.74 di
20 {1 | 113.04 ps
- T T
-30 =
-40 da
-50 dey 3
%‘g_ﬂg__'_.'-:-uw#ﬁ-ii.‘am R ey TR v AL by L
70
-80 d
-90 de
CF 2.442 GHz } 691 pts - Z00.0 s/
Marker
Type | Ret | Tre | Stimulus |__mesponse | Function | Function Result |
M1 1 139.13 ps -57.18 dBm
D2 M1 1 113.04 ps -0.74 dB
pa| M1 1 626,09 ji5 1.62 dB
-r —
Ready  WANNANNND W |
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Test results (Below 30 Mk)

Mode: LE
Distance of measurement: 3 meter
Channel: 39 (Worst case)
Horizontal Vertical

KES << {0.004 -
SAC #4(10 m)

30) MHz LOOP ANT RE TEST>>

KES D-SAC #4010 m)

KES << (0,009
SAC #4(10 m)

{andd

Level

Standard

30) MHz LOOP ANT RE TEST>>

KES D-SAC #4(10 m)

<FCC 9 kHz - 30 MHz_15_206>

0 E
,_:_,. i
W0 | | HH| 0.01 0.10 1.00 10,00 30,00
0.0 (5] 1.00 10,00 30,00 Frequency [MHz]
Frequency [naHe]
Spectrum Salection Spectrum Selection
lo. Frequency (P) Reading c.f Result Limit Margin Remark No. Frequency (P) Reading c.f Result Limit Margin Remark
) ()] [8(1m] [@(@im) [ewm] 1] B w &
NHz Buv’ ®&(1/m dB{uV/m) dBluv/m [ Wz " 1 W/
3 e N T 0 o4 0.5 73 . [ o.éea ’ Idi:i‘gg] [tﬁé]_s]] [cB[ga._gJ] IdB{Gu‘;.?JI |1t1ﬂ%
2 0.985 H 40.0 21.0 61.0 &7.7 6.7 2 1882 v 78 18.7 a5 .5 2.0
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Test results (Below 1 000 Miz) — Worst case

Mode: LE

Distance of measurement: 3 meter

Channel:

39 (Worst case)

Horizontal // Vertical

KES .
SAC #4010 m)

Modeal r EHSTYO1
Op, M =] { BLE

N O 5 0l |
0. .00 £50.00 100.00

<<D (30

Sta

ndard

500.00

Ta>

1 0DO) MHz RE TES

1000.00

auency [MiHz]
spectrum Selection

No. Frequency (P) Reading c.f Resul t Limit Margin Remark

PK QP aP

[MHz] [dB(uy)] [dB(1/m)] [dB(uv/m)] [dB(w/m)] [de]

1 70,134 H 55.7 -32.8 22.9 40.0 17.1

2 94505 H 57.5 -30.7 26.8 43.5 16.7

3 177.683 H h7.6 -31.4 26.2 43.5 17.3

4 225 576 H 60.6 -28.1 32.5 46,0 13.5

5 271,288 H 61.0 -26.4 34.6 46.0 11.4

§] 361.861 H 56.9 -23.5 33.4 46.0 12.6

7 33.880 Vv 58.9 -32.1 26.8 40.0 13.2

2] 62.980 V 60.1 -30.4 29.7 40.0 10.3

9 104.811 ¥ h7.4 -30.2 27.2 43.5 16.3

10 166.164 V .1 -32.0 26.1 43.5 17.4

11 220,969 v 57.2 -28.2 29.0 46.0 17.0

12 335.914 ¥ 48.7 -24.4 24.3 46.0 21.7
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Test results (Above 1 000 M)

Mode: LE
Distance of measurement: 3 meter
Channel: 00
- Spurious
Frequency Level Detect d Ant. Pol. CF DCF Field strength Limit Margin
(M) (dBaV) etect mode (H/V) (dB) (dB) (dB&V/m) (dB&V/m) (dB)
1765.60 44 .98 Peak H -3.41 - 41.57 74.00 32.43
1968.20 43,78 Peak H -1.31 - 42.47 74.00 31.53
4813.00 44.16 Peak H 7.66 - 51.82 74.00 22.18
2127.40 45.59 Peak A\ -0.72 - 44 .87 74.00 29.13
4813.00 44.04 Peak A\ 7.66 - 51.70 74.00 22.30
- Band edge
Frequency Level Detect mod Ant. Pol. CF DCF Field strength Limit Margin
(i) @@y | T @) (dB) (dB) @BA/m) | @BA/m) | (dB)
2347.03 46.49 Peak H -0.30 - 46.19 74.00 27.81
2340.19 46.95 Peak \% -0.31 - 46.64 74.00 27.36
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
Spectrum [Flf specnm S R ) (]
iad ol T maf1] 36,49 dpgy Y SRR | maf1] 46,95 dBpY
o0 dBys | '.'.Z{‘.f!l'.llll_*l-'.' o0 dBys | '.'.Z{'nlll'JIll_:!i.‘
. 1 Mi[1] -' | Mi[1] | -_:_.:::I|{.rl;l||l|l ;I|I.Ij
60 ua:- 1 :: ;a:' 1 ll i'
e - oo . v s . R pev o v
40 dBy : 40 dBy ! |
! ..I h e I 1
Start 2.3 GHz 691 pls Slnp 405 GHz Start 2.3 GHz Q_EI_I_LM E_!EE_ A0S GHz
Markar Markor
|y‘;‘.z:| Ref | m:]l sll;u:uoll‘:;‘ = | I!n;opl;;‘:jnepv | Function | Function Result | 1\.,::] Ref | 'lr|:1| a”?:oh;;: o~ | R B;Ol v | | Ruesult [|
bil - = . | Heasuring..  [ERERARAND = il I :: " s — | Measuring... l.llll“ﬁ A
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Horizontal // Peak for 1 iz to 3 Cliz Vertical // Peak for 1 Gz to 3 Gz

Raf Laval 57,00 cipy ® RBW 1 Mz Raf Laval 57,00 cipy ® RBW 1 Mz
At 10¢8 SWT 2 ms & VBW 3 MH:  Mode Auto Sweep At 10¢8 SWT 2 ms & VBW 3 MH:  Mode Auto Sweep
[ 1P Max [@ 1Pk Max
mMa[1] i1 44.98 dBpY] m2[1] 45.59 dBpy|
90 dbys 1. 76560 GHz a0 diy 2.12740 GHz
Mi[1] B.87 dapv) Mi[1] 05.09 dBuV|
B0 by 2.40230 GHz| 2.40230 GHz|
B0 dBes
70 diy
70 diy
60 diys
&0 d : 60 By
" 1 T
RO ikt ot s e bl by L, | PR YL T A bbbt beabe il dta by »
ity atlenty 0 degs
30 db L:ég\fd-; Lot wJW-uM o iy 74, # ..-L; il e T
20 dBgi—— 1 | i 1 - 1
30 dEgr
10 dBy
o 20 d
ftart 1.0 GHz 691 Eli EN‘IE 3.0 GHz
Marker 10 digs
Type | Ret | Tre | Stimulus | | Funetion | Function Result |
M1 1 2,4023 GHz | 89.67 digv. | .
Mz 19662 GHZ | 43.78 digv | 0 ey
M3 1 1,7656 GHz 44.50 diyV Start 1.0 GHz

il | Measuring... m 4 \_ : il — | Measuring... &‘mmﬁg
Horizontal // Peak for 3 Gz to 18 @iz Vertical // Peak for 3 @z to 18 (z
(ETET ) E ) T ) Spectrum 3 () [ SpSCHMMICO)

Rof Level $0,00 diyy & RBW 1 MHz Rof Level 50,00 diyy & RBW 1 MHz

Att 3d8  SWT 4t ms & VBW 3 MHz Mode Auto Sweep Att 3d8  SWT 4t ms & VBW 3 MHz Mode Auto Sweep
@ 1Pk Max

Mi[1] A4 16 dBpY)

Mi[1] A4, 04 dBpY)
4.8130 GHZ

4.8130 GHZ
B0 dBv-

70 dBy

60 dBy’

P o

0 VI T S T ] ol
e M VTR, g M AW i P

.‘I
s

A M il R LW VAT RN Pl W

Start 9.0 GHz 691 pts Stop 18.0 GHz Hz 691 Els Stop 18.0 GHz
pr— - L "
Heasuring... A | Measuring...

JL

Note.
1. Average test would be performed if the peak result were greater than the average limit.
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Mode: LE
Distance of measurement: 3 meter
Channel: 20

- Spurious

Frequency Level Detect d Ant. Pol. CF DCF Field strength Limit Margin
(M) (dBaV) etect mode (H/V) (dB) (dB) (dB&V/m) (dB&V/m) (dB)
2118.70 45.07 Peak H -0.74 - 44.33 74.00 29.67
4878.00 4493 Peak H 8.17 - 53.10 74.00 20.90
2118.70 44.89 Peak A\ -0.74 - 44.15 74.00 29.85
4878.00 44.63 Peak A\ 8.17 - 52.80 74.00 21.20
Horizontal // Peak for 1 iz to 3 Gz Vertical // Peak for 1 Gz to3 iz
Spearumz o) [ SpORCp)  [F) r ) o
Raf Loval 97.00 dapgv « RBW 1 MHz Ref Level 97.00 diuv & RBW 1 MHz
Att 1068 SWT 2 ms @ VBW 3 MH:  Mode Auto Sweep il 10dE  SWT 2 ms & VBW 3 MHz  Mode Auto Sweep
i - M2[1] .Il.'.lla’l!l'||\" Sl mz[1] ..u 89 doyv|
me Mi[1] v .\.llhu::t:ilt::lt o Mi[1] M ‘HIII.:;‘:(:II‘;:II';
2.44200 GHz 2. 44780 GHz|
B0 dBus 80 dig
70 dBuv 70
60 dBy T 60 digs
50 di E 50 digs
Wit .JJ.JH,._‘ e ol - r=“";"l\.“" B T "\r"\‘l' i kbt ity ton, b pih .I.'f.._}h.; ol d s e i MNERIN Satan—
20 d 20 dBgv-
10 dBuV 10 diga
0 dB 0 dy
2 1.0 I:H: w Stop 3.0 GHz ﬁ 1.0 GHz m, Eiat 3.0 GHz
L Jji | Mea m ﬁ Y 1 n He. m ﬁ
Horizontal // Peak for 3 Gz to 18 iz Vertical // Peak for 3 Gz to 18 Gz
Spectrum s CO|SRNRRRINCY) [P ) o
Rof Lovel 96,00 déyy & RBW 1 MHz Rof Level $0,00 diyy & RBW 1 MHz
Att 9d8  SWT 45 ms & VBW 3 MHz  Mode auto SREEE Att 3d8  SWT 45 ms & VBW 3 MHz  Mode auto SREEE
@ 1Pk Max @ 1Pk Max
50 o1 e prtiec iy eyl
B0 dBy’
B0 dBy’
70 dBys
70 dey
60 dBy’
60 dBys
S0 dBy
: i il i b 'M‘;-'LJ'.M\N“‘J._ *‘\r’-i\\.'!\‘.‘"“l...—'vl“\ PG K . T
ol gy e W TR Y R RN | B ] WS ot "Nm"ﬂ‘“‘f
30 dBy! S i
20 dayr
10 dey
10 dBy
0 dBys
0 déyr
&rt 3.0 GHz M Stop 18.0 GHz Start 3.0 GHz M Stop 18.0 GHz
Note.

1. Average test would be performed if the peak result were greater than the average limit.
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Mode: LE
Distance of measurement: 3 meter
Channel: 39
- Spurious
Frequency Level Detect mod Ant. Pol. CF DCF Field strength Limit Margin
(i) @@y | MO @) (dB) (dB) @B N/m) | (@Bd/m) | (dB)
2121.60 43.92 Peak H -0.73 - 43.19 74.00 30.81
4965.00 44 .56 Peak H 8.85 - 53.41 74.00 20.59
2144.70 43.53 Peak \% -0.68 - 42.85 74.00 31.15
4965.00 44.40 Peak A% 8.85 - 53.25 74.00 20.75
- Band edge
Frequency Level Detect d Ant. Pol. CF DCF Field strength Limit Margin
(M) (dBv) etect mode (H/V) (dB) (dB) (dB&V/m) (dB&V/m) (dB)
2483.50 53.26 Peak H -0.05 - 53.21 74.00 20.79
2483.50 47.43 Peak A% -0.05 - 47.38 74.00 26.62
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
Spectrum 4 Spectrum 4 3] ?]
Ref Level $7.00 depy ® RBW 1 MHz Ref Level $7.00 depy ® RBW 1 MHz
Att 10d8  SWT 5.7 s & VBW 3 MHz Mode Auto FFT Att 10d8  SWT 5.7 s & VBW 3 MHz Mode Auto FFT
@ 1Pk Max @ 1Pk Max
a .,...': : ML) . . .,.- : ML)
anr": | mMi[1] .“I!::J‘ :II::“ i 4 ! | mMi[1]
¥ ol | | | |
bS] N |
50 di b 50 dB I
) N e A (RN e i [ ) | Sy S . | B i
40 dBy - 40 dBy -
0.9 1 30 84 1 I
20 dByv- . . .. - 20 dBiV- 1 1 1 i
10 dBys T T 10 dBys 2 ,
AT : e S TTYETUTT| (Y R T : e = S rmen
Marker Marker
Type | Ret | Tre | Stimulus | Response | Function | Function Result Il rype | ret | Tee | Stimulus | __Response | Function | Function Result |
M1 1 2.480153 GHz 89.16 depv M1 1 2.480153 GHz B88.82 depv
M2 1 2.4835 GHz £3.26 dépV M2 1 2.4835 GHz 47.43 dépgV
M3 1 2.5 GHz 43.81 dBpV M3 1 2.5 GHz 43.29 dBpv
M4 1 2.498538 GHz 45.00 dopv M4 1 2.490758 GH2 43.92 dopv
:: 1 Measuring...  @RERARAND W Al :: | Measuring...  WRRAN I i
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KES Co., Ltd.
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Horizontal // Peak for 1 Gz to 3 Gz Vertical // Peak for 1 (z to 3 Gz
[ pren e e o G e e e I
Ref Lavel 97,00 dayy & RBW 1 MHz Raf Loval 97.00 dapgv & RBW 1 MHz
Att 10 8 BWT 2 ms @ VBW 3 MMz Mode Auto Sv-eep Att 10 8 BWT 2 ms @ VBW 3 MMz Mode Auto Sv-eep
[@ 1Pk Max [@ 1Pk Max
Ko, s
b M) 1 “on 68 ARy e Mi[1] L s ABpY]
2.48050 GHz
80t a0 du
50 d S0 -
A e e iy ‘.-g'.._..a‘.. & 1'.1” ._.._Iu‘ L_:\,I...” 7L FTAYY TRRORen AP [t sttt T B g I, e TP J‘wm TR TS SRRV S ot
30 diy e
20 diy 0 dBys
10 digs 10 digs
0 diys 0 dBys
E 1.0 GHz 691 Ell Stop 3.0 GHz & 1.0 GHz 6912!1 Stop 3.0 GHz
L i | Measuring.- md i L )i | Feasuring... md )
Horizontal // Peak for 3 (i to 18 @iz Vertical // Peak for 3 @z to 18 (z

(M Spectrum 3 (X (x) (ol Spectrum 3 (X)
Rof Level $0,00 diyy & RBW 1 MHz Rof Level $0,00 diyy & RBW 1 MHz

Att 3d8  SWT 4t ms & VBW 3 MHz Mode Auto Sweep Att 3d8  SWT 4t ms & VBW 3 MHz Mode Auto Sweep
@ 1Pk Max

Mi[1] Mi[1] A4 A0 dBpY)
4.9650 GHZ

B0 dBuv-

70 dBy

60 dBy’

S0 dBy

|- e J
M-TW'HH!ZJ.W L o “’H ll‘\'l WM"‘ _.ﬂ’" L\ijl'\l\, J.u'nﬂp») ?"‘“""j‘J'-ll a ) B g S i MH{MM'

= T a_ Z
i W S )j L.IAJ‘L h, ,.-J“;‘, Wy
30 deyr
20 dByr
10 dBys
0 dBys
Start 3.0 H:' 691 Els Stop 18.0 GHz | H:' 691 Els s‘ll‘li 18.0 GHz
L JL J Measuring... ﬁg L JL J Measuring...
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 Gz) — Worst case

Mode: LE
Distance of measurement: 3 meter
Channel: 39(Worst case)
Horizontal Vertical
rSpel:ln.lm 1 :@ rSpel:ln.lm 1 :“?
Rref Level 97,00 aBuv - RBW 1 MHz Ref Lavel 97.00 aBuv - RBW 1 MHz
b Art OdE SWT 36ms & VBW I MH:  Mode Auto Sweep = ALt Odé  SWT 36 ms & VAW 3 MH:  Mode Auto Sweep
o717 view o717 view
90 dBy 90 oy
B0 B0
70 day 0 dly
60 dfys 60 Al
S0 oby 50 day
40 By 40 By
_r.._;-'w/‘*-”'---"- gl PR SRR SR WOFUEPI SOTENT Y SR SV PP :'{nm*-u"'""‘"J\“"‘d"-m»"'\r--:_b.—\m,.u PUNTRETR RprTges v LT W TN VN TP O AT
20 ciy 20 ciy
10 oy 10 oy
0 digv- 0 diuv-
Htart 18.0 GHz 691 pts Stop 30.0 GHz Htart 18.0 GHz 691 pts Stop 30.0 GHz
T Measuring..  @UORLnl ﬁ 4 T Heasuring... =|||-| * y

Note.

1. No spurious emission were detected above 18 (lfz.
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3.6 Conducted spurious emissions & band edge
Test setup
EUT Attenuator Spectrum analyzer

Test procedure

Band edge
KDB 558074 D01 v05 — Section 8.5 & ANSI C63.10-2013 - Section 11.11

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

Set the VBW = [3 X RBW].

Detector = Peak

Sweep time = auto

Trace mode = max hold

Allow trace to fully stabilize.

PNAIN R WD

Out of band emissions
KDB 558074 D01 v05 — Section 8.6 & ANSI C63.10-2013 - Section 11.11
1. Start frequency was set to 30 Mz and stop frequency was set to 25 @z for 2.4 (lz frequencies and
40 (Hz for 5 (Hz frequencies
Set the RBW = 100 kilz
Set the VBW = [3 X RBW].
Detector = Peak
Sweep time = auto
Trace mode = max hold
Allow trace to fully stabilize.

Nk v
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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 Kz 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))

According to RSS-247 5.5, In any 100 kHz bandwidth outside the frequency band in which the spr
ead 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 t
ransmitter 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 inter
val, as permitted under Section 5.4(d), the attenuation required shall be 30 dB instead of 20 dB. At
tenuation below the general field strength limits specified in RSS-Gen is not required.
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Test results

Specra @ s ]
Ref Lovel 0,00 d&ém  Offset 10,85 dB & RBW 100 kHz Rof Level 0,00 dém  Offset 10,85 dB & RBW 100 kHz
At Gdi SWT 113,08 ws & VBW 300 kHz  Mode Auto FFT At 9d8  SWT 250 ms & VBW 300 kHz  Mode auto QI’EEE
@ 1Pk View @ 1Pk View
mMaf1] 66,06 dBm)| m2[1] 42.18 dBm)|
A3THH0 GHE 48180 GHz
-10 dam M) M1[1] -14.39 dBm|
20970 GHz
-20 da -20 d8
i
-30 da = T .30d
i 1 n
40 B || 1 40 d
-850 J' | -850
o
+60 dom— — -
Ipnal . ” I To—— o o e
= ha- aulih A s ¥ Bt alt e 4] = i o L s e T P et
-B80 d&
-B80 dai
-30 dB
S0 d
Start 2.3 GHz 691 pts B‘mg 2.41 GHz
Marker Start 50,0 MHz 601 pts Stop 25.0 GHz
Type | Ref | Tre | Stimulus | Response | Function | Function Result ||[frarer
M1 240212 GHz | =13.77 dBm | Type | Ref | Tre | Stimulus 1 | Function | Function Rosult |
M2 1] 2.31 GHz | -69.80 dBm | M1 1] 2.397 GHz | =14.39 dBm
M3| 1| 2.39 GHz | -69.01 dém | M2 | | V| 4,818 GHz | -42.18 dBm |
M4 1 2.33765 GHz ~66.08 dBm M3 1 7.203 GHz ~49.12 dBm
w , T e W .
L i L = il i Measuring... A
Spectrum - Spectrum 2 ®I =
Rof Lovel 0,00 d&ém  Offset 10,85 dB & RBW 100 kHz Rof Level 0,00 dém  Offset 10,85 dB & RBW 100 kHz
Att 9 di BWT 18.9 ys & VBW 300 kHz  Mode Auto FFT Att 9 di BWT 250 ms & VBW 300 kHz  Mode auto QI’EEE
@ 1Pk View @ 1Pk View
Mi[1] 12.78 dBmj mif1] 12.77 dBmj
2.44206510 GHZ Py 2.4330 GHz
-10 da -10 m2[1] ~46.99 dBm|
48900 GHz
-20 8 £
o
/ ~ 0 T 32,770 gom
-30 dém
2 . 780 g i \ -40 dam
{ N M
40 ! c
. | RV Y
p¥ \
-50 d8 —~ |
/” L o P i | g P W TR PP
22 e k- WA P78 e s
.70 dB
80 d
Start 30.0 MHz 691 E 3(02 25.0 GHz
Marker
-50 d8 Type | Ref | Tre | Stimulus | Response | Function | Function Result Il
M1 1] 2.433 GHz | -12.77 dém
Mz 1] 4.89 GHz ~46.99 dBm
CF 2.442 GHz 691 pts Hpan 5.0 MHz M3 1 7.311 GHz -49.92 dBm |
8 g ) il T e
\ il Measuring... AL J Measuring... |
Spectrum K Spectrum 2 (¥ K
Rof Lovel 0,00 dBém  Offset 10,85 dB & RBW 100 kHz Rof Level 0,00 dém  Offset 10,85 dB & RBW 100 kHz
Att 9 di BWT 37.9 ys @ VBW 300 kHz  Mode Auto FFT At 9d8  SWT 250 ms & VBW 300 kHz  Mode auto QI’EEE
@ 1Pk View @ 1Pk View
™ALLl 62.59 dBm)| ™M) 13,11 adBm)|
At M1 24839910 GHz ot 2.4690 GHz
SR rxl mMi1[1] ~11.89 dam|[f *° m2[1] -44.77 dBm|
2.4B00400 GH. 4.9680 GHz
-20 da J, Il'l Al -0 <
0 g8m—tn, " 3 -30 dam
I] 01 -33,110 dén
=l N -40 dam
d |
50 f .50 88
-60, /\-"p -60 diH
70 o . ads PR Ry Vo kA ]
o 5 g P o sl pobed b |. FaRRRRTIPRY PR
Rt L % Fppr——— T
-B80 d&
-B80
-30 dB
80
Start 2,475 GHz 691 Eli Stop 2.51 GHz
S arier [ srart 0.0 Mz 691 pts Stop 25.0 GHz
Type | Ref | Tre Stimulus Response | Function | Function Result || [[Marker
M1 1 2,4B00+4 GHz | -11.89 dém Type | Ret | Tre | Stimulus | Response |  Function | Function Result |
M2 | 3 2.4835 GHz | -62.81 dBm M1 1] 2.469 GHZ | -13.11 dBm |
M3 1] 2.5 GHz -68.30 dam Mz 1] 4.963 GHz | -44.77 dBm |
M4 | 1 2.483991 GHz -62.59 dBm | M3 1 7.456 GHz ~54.22 dBm
Il I j T e
[ T e L Y y— -
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Appendix A. Measurement equipment

Equipment Manufacturer Model Serial No. Czi‘lllitl;i‘lgi) n Cali(:);‘:.tion
Spectrum Analyzer R&S FSV30 101389 1 year 2019.01.19
Spectrum Analyzer R&S FSV40 101002 1 year 2019.06.29
83S6igfalsgéisei‘tvoerpt HP 83630B 3844A00786 lyear | 2019.01.22

Power Meter Anritsu ML2495A 1438001 1 year 2019.01.25
Pulse Power Sensor Anritsu MA2411B 1339205 1 year 2019.01.25

Attenuator Agilent 8493C 82507 1 year 2019.01.22

Loop Antenna Schwarzbeck FMZBI1513 225 2 years 2019.05.10
Trilog-broadband SCHWARZBECK VULB 9163 9168-714 2 years 2018.11.28
antenna
Horn Antenna AH SAS-571 414 2 years 2019.02.15
Horn Antenna SCHWARZBECK BBHA9170 9]?7]3(2?0 2years | 2019.02.15
High Pass Filter Ins:’r\ﬁ‘ri:evlﬁiéﬁbh WHJIS3000-10TT 1 1 year 2019.06.29
Low Pass Filter Insgj‘;gi%ﬁbh WLK1.0/18G-10TT 1 1 year 2019.06.29
Broadband Amplifier Schwarzbeck BBV9721 PS9721-003 1 year 2019.01.23

Preamplifier AGILENT 8449B 3008A01729 1 year 2019.01.11
EMI Test Receiver R&S ESU26 100551 1 year 2019.04.11

Pulse Limiter R&S ESH3-72 101915 1 year 2018.11.27

LISN R&S ENV216 101787 1 year 2019.01.31
DC Power supply Agilent 6632B MY43004090 1 year 2019.06.28
Peripheral devices
Device Manufacturer Model No. Serial No.
Notebook computer LG Electronics Inc., LGI15N53 NEZ65167208
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