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1. General information

Applicant: OPTOLANE Technologies, Inc.

Applicant address: 6F, 20, Pangyoyeok-ro 241 beon-gil, Bundang-gu, Seongnam-si,
Gyeonggi-do, 13494, S.Korea

Test site: KES Co., Ltd.

Test site address: 3701, 40, Simin-daero 365beon-gil, Dongan-gu, Anyang-si,

Gyeonggi-do, 14057, Korea
473-21, Gayeo-ro, Yeoju-si, Gyeonggi-do, Korea

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

FCC rule part(s): 15.247

FCC ID: 2AYU4LOAA-ONPOINT

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

1.1. EUT description
Equipment under test  LOAA Analyzer

Frequency range 2402 Mk ~ 2480 Mt (BDR/EDR)
2412 Miz ~2 462 Mz (11b/g/in_HT20)
2422 Mz ~2 452 Mz (11n_HT40)
UNII-1 5180 Mz ~5240 Mz (11a/n_HT20/ac_VHT20)
5190 Mz ~5230 Mg (11n_HT40/ac_VHT40)
5210 Mt (1lac_VHT80)
UNII-2A 5260 Miz ~5320 Miz (11a/n_HT20/ac_VHT20)
5270 Mtz ~5310 M (11n_HT40/ac_VHT40)
5290 Mt (1lac_VHTS0)
UNII-2C 5500 Mz ~5700 Mz (11a/n_HT20/ac_VHT20)
5510 Miz ~5670 Mg (11n_HT40/ac_VHT40)
5530 Mz ~5610 M (1lac_VHT80)
UNII-3 5745 Miz ~5825 Miz (11a/n_HT20/ac_VHT20)
5755 Mz ~5795 Mg (11n_HT40/ac_VHT40)
5775 Mz (1lac_VHT80)
Model: On-Point
Modulation technique ~ WIFI : DSSS, OFDM
BT : GFSK, n/4DQPSK, 8DPSK
Antenna specification 2.4 (lz_ WIFI&BT // Dipole Antenna & 3.18 dBi
5 GHz_UNII 1 // Dipole Antenna & 3.52 dBi
5 GHz_UNII 2A// Dipole Antenna & 4.35 dBi
5 GHz_UNII 2C // Dipole Antenna & 4.25 dBi
5 (lz_UNII 3 // Dipole Antenna & 3.14 dBi
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Power source AC 220V

Number of channels 2402 Mz ~2480 Mz (BDR/EDR) : 79ch
2412 Mz ~2462 Miz (11b/g/in_HT20) : 11ch
2422 Mz ~2 452 Mz (11n_HT40) : 7ch
5180 Mtz ~5240 Mtz (11a/n_HT20/ac_VHT20) : 4ch
5190 Mz ~5230 M (11n_HT40/ac_\VVHT40) : 2ch
5210 Mz (1lac_VHT80): 1ch
5260 Mz ~5320 My (1la/n_HT20/ac_VHT20) : 4ch
5270 Mi ~5310 Mk (11n_HT40/ac_VVHT40) : 2ch
5290 M (1lac_\VHTS80): ich
5500 Mz ~5700 Mz (11a/n_HT20/ac_VHT20) : 11ich
5510 Miz ~5670 M (11n_HT40/ac_\VVHT40) : 5¢ch
5530 M ~5610 M (11ac_ VHT80) : 2ch
5745 M ~5825 My (11a/n_HT20/ac_VHT20) : 5ch
5755 M ~5795 M (11n_HT40/ac_VVHT40) : 2ch
5775 M (1lac_VHTS80) : ich

15.247(a)(1) that the rx input bandwidths shift frequencies in synchronization with the transmitted signals.

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

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

Pseudorandom frequency hopping sequence

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

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

System receiver input bandwidth

Each channel bandwidth is 1 M.

The system receivers have input bandwidths that match the hopping channel bandwidths of their
corresponding transmitters and shift frequencies in synchronization with the transmitted signals.
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1.2. Test configuration
The OPTOLANE Technologies, Inc. LOAA Analyzer FCC ID: 2AYU4L OAA-ONPOINT was tested
according to the specification of EUT, the EUT must comply with following standards and KDB documents.

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

1.3. Device modifications

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

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

1.6. Software and Firmware description
The software and firmware installed in the EUT is version 3.0.0

1.7. Measurement results explanation example
For all conducted test items

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

Offset(dB) = RF cable loss(dB) + attenuator factor(dB).
=1.56 + 10 = 11.56

1.8. Measurement Uncertainty

Test Item Uncertainty
Uncertainty for Conduction emission test 2.46 dB
Uncertainty for Radiation emission test | Below 1 Gtz 4.40 dB
(include Fundamental emission) Above 10z 594 dB
Note. This uncertainty represents an expanded uncertainty expressed at approximately the 95%
confidence level using a coverage factor of k=2.
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2. Summary of tests
Reference Test description Test results
15.247(a)(1) 20 dB bandwidth Pass
15.247(b)(1) Output power Pass
15.247(a)(1) Channel separation Pass
15.247(a)(1)(iii) Number of channels Pass
15.247(a)(1)(iii) Time of occupancy Pass
15.205, 15.209 Radiated restricted band and emission Pass
15.247(d) Conducted band edge and out of band emissions Pass
15.207(a) AC conducted emissions Pass
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3. Test results
3.1. 20 dB bandwidth

Test procedure

ANSI C63.10-2013 clause 6.9.2 and 6.9.3

Test setup

EUT

Attenuator

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 2.0 times and 5.0 times the OBW.

2. RBW = The nominal IF filter bandwidth (3 dB RBW) shall be in the range of 1% to 5% of the OBW.

3. VBW = Shall be approximately three times the RBW.

4, Sweep = auto

5. Detector function = peak
6. Trace mode = max hold

Limit
Not applicable
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Test results

Frequency(Mtz) Channel no. Data rate(Mbps) Measured bandwidth(Mi)
2 402 00 0.933
2441 39 1 0.933
2 480 78 0.933
2402 00 1.339
2441 39 2 1.339
2480 78 1.346
2 402 00 1.295
2441 39 3 1.303
2480 78 1.303
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3.2. Output power
Test procedure
ANSI C63.10-2013 - Section 7.8.5

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

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

3.VBW = RBW

4, Sweep = Auto

5. Detector function = Peak

6. Trace = Max hold

Allow trace to stabilize. Use the marker-to-peak function to set the marker to the peak of the emission. The
indicated level is the peak output power, after any corrections for external attenuators and cables. A plot of
the test results and setup description shall be included in the test report.

-A peak responding power meter may be used, where the power meter and sensor system video bandwidth is
greater than the occupied bandwidth of the unlicensed wireless device, rather than a spectrum analyzer.

Limit
According to 815.247(a)(1), Frequency hopping systems shall have hopping channel carrier frequencies

separated by a minimum of 25 kiz or the 20 dB bandwidth of the hopping channel, whichever is greater,
provided the systems operate with an output power no greater than 125 mW.

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

Frequency (i) Channel no. Data rate Peak P?l\é\t/tir Average Eg:;ler Power Limit
(Mbps) (dBm) (dBm) (dBm)
2 402 00 -5.12 -6.01 20.97
2441 39 1 -5.50 -6.50 20.97
2480 78 -6.56 -7.97 20.97
2 402 00 -5.56 -8.67 20.97
2441 39 2 -6.39 -9.46 20.97
2480 78 -7.01 -9.99 20.97
2 402 00 -5.59 -8.67 20.97
2441 39 3 -6.24 -9.43 20.97
2480 78 -6.77 -9.96 20.97
Note.

1. The peak power and average power were tested using power meter, power sensor.
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3.3. Carrier frequency separation
Test procedure
ANSI C63.10-2013 - Section 7.8.2

Test setup

EUT Attenuator Spectrum analyzer

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

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

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

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

5. Sweep = auto

6. Detector function = peak

7. Trace = max hold

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

Limit

According to 15.247(a)(1), frequency hopping system operating in 2 400 ~ 2 483.5 M. Band may have
hopping channel carrier frequencies that are separated by 25 kiz or two-third of 20 dB bandwidth of the
hopping channel, whichever is greater, provided the systems operate with an output power no greater
than 125 mW.
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Test results
Channel Separation
Frequency (M) Channel no. Data rate(Mbps) (MHz)p
2441 39 1 1.001
2441 39 3 0.999
Hopping mode_ BDR(1Mbps) Hopping mode_EDR(3Mbps)
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3.4. Number of hopping frequency
Test procedure
ANSI C63.10-2013 - Section 7.8.3

Test setup

EUT Attenuator

Test setting

Spectrum analyzer

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

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

3. Span = the frequency band of operation

4. RBW = To identify clearly the individual channels, set the RBW to less than 30% of the channel spacing
or the 20 dB bandwidth, whichever is smaller.

5. VBW > RBW

6. Sweep = auto

7. Detector function = peak

8. Trace = max hold

Allow the trace to stabilize. It might prove necessary to break the span up into subranges to show clearly all
of the hopping frequencies. Compliance of an EUT with the appropriate regulatory limit shall be determined

for the number of hopping channels. A plot of the data shall be included in the test report.

Limit

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

shall use at least 15 hopping frequencies.
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Test results

Hopping mode_ BDR(1Mbps)
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EDR(3Mbps)
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3.5. Time of occupancy
Test procedure
ANSI C63.10-2013 - Section 7.8.4

Test setup

EUT Attenuator Spectrum analyzer

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

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

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

5.VBW=1 Mz (> RBW)

6. Sweep = as necessary to capture the entire dwell time per hopping channel

7. Detector function = peak

8. Trace = max hold

Use the marker-delta function to determine the transmit time per hop. If this value varies with different
modes of operation (data rate, modulation format, number of hopping channels, etc.), then repeat this test for
each variation in transmit time.

Limit

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

the average time of occupancy on any frequency shall not be greater than 0.4 second within a period of
0.4 seconds multiplied by the number of hopping channels employed.

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

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

*Adaptive Frequency Hopping
A period time = 0.4(s) x 20 = 8(s)

Time of occupancy on the TX channel in 8 sec
= time domain slot length x (hop rate + number of hop per channel) x 8
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Test results

Packet type Frequency | Dwell time |A period time| Time of occupancy |Limit for time of occupancy
(MHz) (ms) (s) on the Tx channel on the Tx channel
DH1 Non-AFH 2441 0.383 31.6 122.56 400
AFH 2441 0.383 8 61.28 400
DH3 Non-AFH 2441 1.639 31.6 262.24 400
AFH 2441 1.639 8 131.12 400
DH5 Non-AFH 2441 2.886 31.6 307.84 400
AFH 2441 2.891 8 154.19 400
2-DH1 Non-AFH 2441 0.388 31.6 124.16 400
AFH 2441 0.388 8 62.08 400
2-DH3 Non-AFH 2441 1.641 31.6 262.56 400
AFH 2441 1.641 8 131.28 400
2-DH5 Non-AFH 2441 2.893 31.6 308.59 400
AFH 2441 2.893 8 154.29 400
3-DH1 Non-AFH 2441 0.390 31.6 124.80 400
AFH 2441 0.390 8 62.40 400
3-DH3 Non-AFH 2441 1.638 31.6 262.08 400
AFH 2441 1.642 8 131.36 400
3-DH5 Non-AFH 2441 2.890 31.6 308.27 400
AFH 2441 2.890 8 154.13 400
Note:
1.Non-AFH
DH1: Dwell time (ms) x [(1 600 + 2) + 79] x 31.6(s) = 122.56
DH3: Dwell time (ms) x [(1 600 + 4) + 79] x 31.6(s) = 262.24
DH5: Dwell time (ms) x [(1 600 + 6) ~ 79] x 31.6(s) = 307.84
2-DH1: Dwell time (ms) x [(1 600 + 2) + 79] x 31.6(s) = 124.16
2-DH3:  Dwell time (ms) x [(1 600 + 4) + 79] x 31.6(s) = 262.56
2-DH5:  Dwell time (ms) x [(1 600 + 6) + 79] x 31.6(s) = 308.59
3-DH1: Dwell time (ms) x [(1 600 + 2) + 79] x 31.6(s) = 124.80
3-DH3:  Dwell time (ms) x [(1 600 + 4) + 79] x 31.6(s) = 262.08
3-DH5:  Dwell time (ms) x [(1 600 + 6) + 79] x 31.6(s) = 308.27
2.AFH
DH1: Dwell time (ms) x [(800 + 2) + 20] x 8(s) = 61.28
DH3: Dwell time (ms) x [(800 + 4) + 20] x 8(s) = 131.12
DH5: Dwell time (ms) x [(800 + 6) + 20] x 8(s) = 154.19
2-DH1: Dwell time (ms) x [(800 + 2) + 20] x 8(s) =  62.08
2-DH3:  Dwell time (ms) x [(800 + 4) + 20] x 8(s) = 131.28
2-DH5:  Dwell time (ms) x [(800 + 6) + 20] x 8(s) = 154.29
3-DH1: Dwell time (ms) x [(800 + 2) + 20] x 8(s) =  62.40
3-DH3:  Dwell time (ms) x [(800 + 4) + 20] x 8(s) = 131.36
3-DH5:  Dwell time (ms) x [(800 + 6) + 20] x 8(s) = 154.13
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<30 il 4 -30 dB 1
|
AL o -4 dB
DHS 0
IR L3 i,
50 a8 500 dam—
CF 2,441 GHz 691 pts A00.0 ys / JLCF 2,441 GHz S91pts 400.0 pis f
Markar ke ]
_Type | Ret | Tre | X-walue | Yevalue | Function | Function Result | _Type | Ret | Tec | X-walun |  Yvolum | Function | Function Result |
[ZEN 1 420.29 ps -9.862 dém [ZEI | 1] 611.58 s ~9.61 dimn 1
bzl M1 1 2,88986 ms 0.83 d8 pz| M1l 1 2 B8966 ms 0,81 o8
T Coa Y CoNN L
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3.6. Radiated restricted band and emissions

Test setup
The diagram below shows the test setup that is utilized to make the measurements for emission from 9 kiz to

30 Miz Emissions.

Turn Table

EUT

F " Coaxial

Power Cable 0.8m <t—Cable

— e — T

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 Gz emissions.

%

Turn Table
1m —4m
EUT
? Coaxial
Power Cable 08m < Cable

=1 3m g ?

Ground Plane
Power
—_ 2
EMI Receiver
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The diagram below shows the test setup that is utilized to make the measurements for emission from 1 Gz to
the tenth harmonic of the highest fundamental frequency or to 40 Gz emissions, whichever is lower.

| arrarvrar |

i Antenrng
i e tower
1
i
ELT L Horn
_\ v a antenna
l Mg /
( Spectrum
I_‘ N analyzer
I
| |
Turntable \
HH
r~ Pre-amp I"\_I;' oo

| | ]
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Test procedure

1

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

. The EUT is placed on a turntable, which is 0.8 m (below 1 Giz) and 1.5 m (above 1 (llz) ground plane.
2.
3.

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

EUT is set 3 m away from the receiving antenna, which is varied from 1m to 4m to find out the highest
emissions.

Maximum procedure was performed on the six highest emissions to ensure EUT compliance.

horizontal and vertical.

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

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

VBW = RBW

Sweep = auto

Detector function = quasi peak

Trace = max hold

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

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

VBW = RBW

Sweep = auto

Detector function = peak

Trace = max hold

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

Average value of pulsed emissions.

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

10. Duty Cycle Correction Factor (20 channel hopping in AFH mode)

a. Time to cycle through all channels = At=t[ms] x 20 channels = 58.00 ms, where t = pulse width
b. 100 ms/ At[ms] = H — Round up to next highest integer, H =2, where H = number of hops

c. Worst Case Dwell Time = t[ms] x H=5.80 ms

d. Duty Cycle Correction = 20log (Worst Case Dwell Time/ 100ms) dB =-24.73 dB

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

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

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

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

reported as the worst case.

3. According to 15.35 (c), as a “duty cycle correction factor”, pulse averaging with 20 log(duty cycle) has to

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

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

O© 00 N o O

1

1

1

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

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

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

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

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

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

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

1. According to exploratory test no any obvious emission were detected from 9 kiz to 30 Mk. Although
these tests were performed other than open field test site, adequate comparison measurements were
confirmed against 30 m open field test site. Therefore sufficient tests were made to demonstrate that the
alternative site produces results that correlate with the ones of tests made in an open field based on KDB
414788.

2. f< 30 Mz, extrapolation factor of 40 dB/decade of distance. Fq = 40log(Dm / DS)

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

Where:

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

Limit

According to 15.209(a), for an intentional radiator devices, the general required of field strength of radiated

emissions from unintentional radiators at a distance of 3 meters shall not exceed the following values :

Frequency (Mk) Distance (Meters) Radiated (uV/m)
0.009 ~ 0.490 300 2 400/ F(kliz)
0.490 ~ 1.705 30 24 000 / F(kliz)

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

Above 960 3 500

**Except as provided in paragraph (g), fundamental emissions from intentional radiators operating under this
Section shall not be located in the frequency bands 54 ~ 72 Mz, 76 ~ 88 Mz, 174 ~ 216 Miz or 470 ~ 806 M.

However, operation within these frequency bands is permitted under other sections of this Part, e.g., Sections
15.231 and 15.241.
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Test results (Below 30 Mk)

Mode: BDR
Transfer rate: 1 Mbps
Distance of measurement: 3 meter
Channel: 00(Worst case)
Frequency Level Ant. Pol. CF Distance factor Field strength Limit Margin
(Mtz) (dB«V) (HV) (dB) (dB) (dBuV/m) (dBV/m) (dB)
0.009 55.70 H 19.30 -80.00 -5.00 48.50 53.50
0.669 28.50 H 20.40 -40.00 8.90 31.10 22.20
1.602 22.70 H 20.70 -40.00 3.40 23.50 20.10
Horizontal
KES <<G (30 - 1 000) MHz RE TEST>>
SAC #5
Modal  On—Point Standard { FCC Part 15
g‘gjfulm EE,; Anl Factor 1 461(+6 dB All ) KOLAS
Power :
n*m;:Bfu'.'."lv:-]
20 <FCC 9 kHE - 30 MHz,15_208-1>
£0 <New Dala> Hoier
10 SpectrumiH,PK)
i Suspected ltem{H)
oo

Laveal

@
&

v =i
=)

AT
ks Inll‘n\n?&n L |

w

bl

co 3 B85

= g e LARHIALL LT AL/
‘/
I
.'r{
N 1
it

Fraquency

1.00

10.00 20,00

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

Mode:
Transfer rate:

BDR
1 Mbps

Distance of measurement: 3 meter

Channel: 00(Worst case)
Horizontal // Vertical
f SE i By
qmm?‘;illuggn-_;l o
3 coPTc g 151
| SrpR—
|
30.00 50.00 100.00 i 500.00 r[D:a;T)
Final Result
No. Frequency (P) Reading el Resul t Limit Margin Height Angle Remark
QP QP QP P
[MHz] [dB(uv)] [dB(1/m)] [dB(uv/m)] [dB(uV/m)] [dB] [cm] [deg]
1 127.970 H 54.0 -14.3 39.7 43.5 3.8 250.0 106.2
2 140.459 H 53.6 -13.0 40.6 43.5 2.9 250.0 256.5
3 159.131 H 50.2 -12.7 37.5 43.5 6.0 250.0 245.1
4 266.316 H 48.5 -13.0 35.5 46.0 10.5 100.0 244.5
5 337.369 H 46.8 -11.4 35.4 46.0 10.6 100.0 146.2
6 430.004 H 46.4 -8.7 37.7 46.0 8.3 99.7 81.6
7 41.640 V 51.9 -13.0 38.9 40.0 =il 100.0 314.4
8 95.960 V 53.8 -18.0 35.8 43.5 7.7 100.0 260.6
9 161.071 V 46 .4 -12.8 33.6 43.5 9.9 100.0 20.6
10 454.618 V 43.5 -8.1 35.4 46.0 10.6 100.0 102.0
" 479.959 V 47.0 -7.6 39.4 46.0 6.6 100.0 88.7
12 656.014 V 38.8 -4.5 34.3 46.0 7 100.0 205.9
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Test results (Above 1 000 Miz)

Mode: BDR
Transfer rate: 1 Mbps
Distance of measurement: 3 meter
Channel: 00
- Spurious
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(MHz) (dB4Y) (H/V) (dB) (dB) (dBuV/m) (dBuV/m) (dB)
1198.30 51.03 Peak H -8.09 - 42.94 74.00 31.06
1198.30 51.90 Peak \% -8.09 - 43.81 74.00 30.19
1 835.00 49.56 Peak \% -3.07 - 46.49 74.00 27.51
- Bandedge
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(MHz) (dB&Y) (H/V) (dB) (dB) (dBV/m) (dBV/m) (dB)
2 355.69 48.77 Peak H -0.50 - 48.27 74.00 25.73
2 376.96 49.05 Peak \% -0.45 - 48.60 74.00 25.40
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Spectrum ) o a (=] | [ spectrum ) Gl a
Raf Lovel 07 .00 dapy & RBW 1 MH: Rof Lovel 07.00 d8py & RBW 1 MH:
At 10 g BWT 1 ms & VAW 3 MH2 Mode Auto Sweep At 10 dE  SWT 1L ms & VAW 3 MHz Mode Auto Sweep
[+ vow [+ vow
Ml V0.7 7 ODpY CETY] V0,05 dBpv
90 digs 2.955600 fis 90 digs 2376960 Gtz
Mi1] 7.2 dfyg|v M11] +6.59 AV
B AN et 2 :muumr:il.- B AN et 2210000 :i'f.'
1}
70 B ! ! 70 B ll |
00:degd - l 50 g |
L Ll e I ST Ve B, S PPy [T Y T S il i RSV VM P RYROTH BTV P SO VUSSR PETY WP PPN YOV ST e I
40 i . . 40 i 1
0 0
20 a8 20 a8
10 SBy 10 SBy
G T ; G T !
Btart 2.3 GHz 631 pts Blop 2408 GHz Btart 2.3 GHz 631 pts Blop 2408 GHz
Markar 1 Markar 1
Typs | Rof | Trc | ®-valug | ¥-vaue | Function | Function Result | Type | Ref | Tre | ®-valug | ¥-valus | Function | Function Result |
M1 1 2.31 GHE 3732 diye M1 1 2.31 GHE 36,59 diye
M2 1] 2.39 GHz | 46,50 dBv | M2 1] 2.39 GHz | 48.54 dBv |
M3 1 2.35560 GHE 38,77 dByv M3 1 2.37695 GHE 49,05 dBpV
Y —rT R Y —TT
Spectrum 3 (%) (=] Spectrum 3 (%) 1=
Raf Lovel 0500 dapy & RBW 1 MH: Rof Lovel 05.00 d8py & RBW 1 MH:
ALt Sdié BWT 2 ms w» VAW 3 MH2 Mode Auto Sweep At SdE  BWT 2 ms & VAW 3 Mz Mode Auto Sweep
8 1Pk View i 1PE View
CEEY] 5100 dby e CEHI] V056 A0V
90 diys ) e L3500 Gz
1
Mif1] B0 AR a1f1] T
BD AByA
70 dbys
0 Ay
80 dByA-
60 b EA}-JB'.N ' I T "
B SR WV TR S ST 1 TR O T S T e L o T NS
S0 gy - 1 40 -
b At " KT PSS SSECV ST PRSI N TP P & X PO }".\r". P PRITISPPS BV i 5 i
40 dig :
20 alN-
30
10 a8y
20 daws 0 -
" . Start 1.0 GHz 691 E:! “kug 4.0 GHz
10 84! Markar
Type | Ref | Tre | X-valus | Yovalus | Funetion | Function Result
0 By M1 1 2 4023 GhE 99,44 dByv
Mz | 1 1.1983 GHz | 51.90 dbuv i
Start 1.0 GHE 51 pts Btop 5.0 GHz M3 1 1635 GHe 45,56 dByY
Smaie
P R Ty Y T
S N Spectram 4 @] I'f'] S N Spectrum 4 @] I'f']
Raf Lovel 06 00 dapy & RBW 1 MH2 Raf Lovel 06 00 dapy & RBW 1 MHZ
ALt Sdié BWT 60 ms & VAW 3 MHz Mode AUl Swesd ALt SdE BWT 50 ms & VBW 3 MHz Mode Auto Swesn
8 1Pk View 8 1Pk View
"0 "0
B0 dBga B0 A
70 i 70 diys
B0 b B0
S0 iy T T T 0 T T T
e [t oy o { | il PR PP ~ gl | |
i e el VI TN, PO EC Y, TV T e, u.h/!'r‘--"“‘-‘“ PRSI B et I oot diall " T P g B Y e N W BT g P
40 B ! 1 ! 40 dBu- | 1 I
30 ol el
20 dRu 20 dBu-
10 dBy 10 By
0 cibiv 0 cibiv
Start 3.0 GHE 51 pts Siop 16.0 Gz Start 3.0 GHE 51 pts Siop 16.0 Gz
e e
Y T R Y e 1

Note.

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

2. No spurious emission were detected

above 3 (ffz.
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Mode: BDR
Transfer rate: 1 Mbps

Distance of measurement: 3 meter
Channel: 39

Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(MHz) (dBuV) (H/V) (dB) (dB) (dBuV/m) (dB&V/m) (dB)

1198.30 50.40 Peak H -8.09 - 4231 74.00 31.69

1198.30 51.46 Peak -8.09 - 43.47 74.00 30.53

1661.40 49.70 Peak -4.86 - 44.84 74.00 29.16

2112.90 4941 Peak -1.02 - 48.39 74.00 25.61

I <[ <K<

2830.70 49.56 Peak 0.77 - 50.33 74.00 23.67

Horizontal // Peak for 1 Gz to 3 Gz Vertical // Peak for 1 (fz to 3 iz
spectrum 3 () | SPSCUMMEC) (= (Eissmm SR G Seecrum 3 () [[SpSemMECO) (=]

Ref Level 0500 d2uv & RBW 1 MHz RefLevel 05.00 d2uv & RBW 1 MHz
Att SdE BWT 2 ms @ VBW 3 MHz  Mode Auto Swoep Art Sdb SWT 2 m: @ VBW 3 Mz  Mode Auto Sweep
[® 1Pk View [@iFE View
sz(1] 50,40 dugv| —— ML)
O SR 1. 184130 GHx B dith
mif1] 91,14 dBpV o il
oS- 2 44780 GHz
T S
70 aB 60 s
M
30 dby - £ = x
okt g MAPT] VR SpSPIRSTY JE CPRSI VO R, WY RN [T TR N 1 —_——"
40 dius
50 ARy
s 3 I 30 B
e st ] [ VTSN SRV PR PR S TN ¥ RAPENPEPRN U FPFTSIRET TRy oy Baropwres
40 SBN 20 AR
10 Ay —
30 -
0 diyny
70 i Start 1.0 GHz 691 pts Stop 3.0 GHz
Marker
ik et Type | fof | Trc | K-walue | Yowalue | Function | Function Besult |
= M1 1 2.4428 GHz 51.00 dbyuv
Mz | 1 51.56 dbypv
0 dags M3 1 z 45,70 dByv
M4 1 2.1129 GHz | 45,41 dipy
Start 1.0 GHz 691 pts Stop 9.0 Gz M5 1 2.8307 GHz 49,56 dBpV
. - "

Horizontal // Peak for 3 Gk to 18 Gz Vertical // Peak for 3 Gz to 18 (i

Spectrum 4 (2 |“f'| Spectrum 4 (X) |"f'|
Raf Lovel 06 00 dapy & RBW 1 MH2 Raf Lovel 06 00 dapy & RBW 1 MHZ
At Sdié BWT 60 ms & VAW 3 MHz Mode AUl Swesd At SdE BWT 50 ms & VBW 3 MHz Mode Auto Swesn
1Pk View 1Pk View
90 by B0 Ay
B0 A B0 A
70 bt 70 iy
B0 iy B0 iy
90 Ay T T 90 Ay T T
WA e 7 TV g ) ) -, - i d A [T T L L i . g TR 5 TR
O e Hih e e ey VR, MO R TP, WL gV P e L T Y WY s TP U] PPV, WOWC G T I
40 AB- 40 BN
0 dBe 0 dBe
0 @ ) R
10 dBg? 10 dBys
0 il 0 il
3

Start 3.0 GHz 601 pts Stop 168.0 GHz Start 3.0 GH.
prem— il prem— il
| | Measuring... 4 |

Note.
1. Average test would be performed if the peak result were greater than the average limit.
2. No spurious emission were detected above 3 (llz.

691 pts Stop 18.0 GHz
| Measuring... ﬂﬂﬂ a 4
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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
) (dBV) etect mode (HIV) (dB) (dB) @BVN/m) | (dB/m) (dB)
1201.20 50.20 Peak H -8.08 - 42.12 74.00 31.88
1201.20 52.17 Peak \% -8.08 - 44.09 74.00 29.91
1 840.80 50.32 Peak \% -3.00 - 47.32 74.00 26.68
2118.70 50.59 Peak \Y; -1.01 - 49.58 74.00 24.42
- Bandedge
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(M) (dBV) (HIV) (dB) (dB) (dBV/m) (dBV/m) (dB)
2499.19 50.02 Peak H -0.25 - 49.77 74.00 24.23
2 486.80 49.64 Peak \% -0.27 - 49.37 74.00 24.63
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Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
Fsmm? O[S Fsmm? O[S

& RBW 1 MHz fLaval 07.00 &y & RBW 1 MHz

10dE BWT Lms & VBW 3 MH:  Mode Auto Sweep 10 dE  BWT 1 ms e VAW 3 MH:  Mode Auto Sween

Mal1] Mali]
©0 dp, G0 Al
N Mi[1] i Mi[1]
80 Aoy 50—y - 4 - =12 5
7t b —1h 1 e
f \ \
e 0 daN—
\ " \ i
- \ = e 2 L st . L. .
Ll T P Pt e P e T e P s e vrv—y— Ll T T B s e S T R S P 3 e e BpS—
a0 s a0 s
30 30
20 OB 20 OB
10 g 10 g
¥l ¥l
0 diiyhy 1 1 0 iy 1 1
Btart 2,478 iz 631 pts Btop 7.51 GHz Btart 2,478 iz 631 pts Btop 7.51 GHz
Markar Markar
Type | Ref | Tre | X-valus | vy-valuws | Funetion | Function Result | Type | Ref | Tre | ®-valug | ¥-valus | Function | Function Result
M1 1 2.4835 GHz 47,10 diyv M1 1 2.4835 GHz 47,57 diyv
Mz 1| 2.5 GHz | 47,63 dByv | Mz 1| 2.5 GHz | 48,89 dBuv
M3 1 2,499187 GHz 50,02 dBuY M3 1 2,485803 GHz 42,64 dByY

- T | | X T
Horizontal // Peak for 1 Gz to 3 Gk Vertical // Peak for 1 Gk to 3 Gz

Spectrum 3 (1) 'nbn]
- REW 1 MHz
SdE BWT 2 ms @ VBW 3 MH:  Mode Aulo Sweep

Spectrum 3 (1) 'nbn]
- REW 1 MHE
SdE BWT 2ms @ VBW 3 MH:  Mode Aulo Swees

Rof Lavel 05.00 d&uy
Att

Rof Lavel 05.00 d&uy
Att

@ 1Pk View @ 1Pk View
CETEN] N & N Maf1] 50,58 dbgV
90 dbys 1 90 i i 2 0 G
Mi1] 1] 0910 digy
ol 2.40050 GHr
BO dBea
70 dBN—
0y 60 iy
- h Y
B0 e ) a8 T
PELTS e o S S DU TRTOR B | S, M..,J_,F'j..‘_;......,..\ S0 PR NP IRSTORT & PR
A0 dBg- B B = B | -
S0 dBy-
ot | ST RN FRCTVSPREN EVINGRIY 1) PYSURTTTR | UPORTION oy "SR] SORPIRPORY [DEee 30 dByN
40 aBea
20 diy
30 diy 10 diyn-
D i
20 OBy 1 1 1
Start 1.0 GHz 691 pis Stop 5.0 GHz
g 1 1 Markar
oy Type | Bt | Tre | % -walue | | Function | Function Result |
mi i 2.4805 GHz |
0 dBuv Mz 1 1.2012 GHz 2
M3 1| 18408 GHz | B¢ ] |
Gtart 1.0 GHz 591 pis Btop 3.0 GHz 14 1 2.1187 GHe 50,59 ¢
i - ey X ' S
| | Hessuring... 41 | Heasuring... 4

Horizontal // Peak for 3 Gz to 18 (i

Vertical // Peak for 3 Gz to 18 Gk

al Gl spectrum 4 () I'f'] Gl Coll Spectrum 4 () ﬂf’]

Raf Lovel 06 00 dapy & RBW 1 MH2 Raf Lovel 06 00 dapy & RBW 1 MHZ

ALt Sdié BWT 60 ms & VAW 3 MHz Mode AUl Swesd ALt SdE BWT 50 ms & VBW 3 MHz Mode Auto Swesn

8 1Pk View 8 1Pk View

1) 1)

B0 dBga B0 A

70 dit 7O B

B0 dlun- B0 dlun-

90 abys T T T 50 diy T T T

R T P . 5 | W R PR ] A d

APARAN s (AN, Yorpttg ™ otn i ot e L ._‘,J_i-. e o B e aan i Seia W PRI, PR T e, O, DU WY TPIYY, I P T
40 ABN- T T 40 ABN- 1 T

30 Ol e

20 g 20 dlN-

10 By - 10 dEg

0 didg- T 0 didg- T

Start 3.0 GHz 691 & Stop 18.0 GHz Start 3.0 GHz 691 & Stop 18.0 GHz
e - e -

Note.
1. Average test would be performed if the peak result were greater than the average limit.
2. No spurious emission were detected above 3 (llz.
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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

) (dBV) etect mode (HIV) (dB) (dB) @BV/m) | (dB/m) (dB)

1198.30 50.20 Peak H -8.09 - 4211 74.00 31.89
1192.50 51.59 Peak \ -8.12 - 43.47 74.00 30.53
1661.40 50.43 Peak \ -4.86 - 45.57 74.00 28.43
2118.70 50.20 Peak \ -1.01 - 49.19 74.00 47.81

- Bandedge

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

(M) (dB&V) (HV) (dB) (dB) (dBgV/m) (dBgV/m) (dB)
2 346.88 48.70 Peak H -0.52 - 48.18 74.00 25.82
2321.35 48.92 Peak \ -0.58 - 48.34 74.00 25.66
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The results shown in this test report refer only to the sample(s) tested unless otherwise stated.
The authenticity of the test report, contact shchoi@kes.co.kr
KES-QP-7081-06 Rev. 7 KES Ad



s

KES Co., Ltd.

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

Report No.:

Page (36 ) of (49)

KES-RF1-21T0020

Restricted band // Horizontal // Peak

Restricted band // Vertical // Peak

r = — r == ————
Spectrum (2] (%] a Spectrum (2] (<] a
Rof Lavel 07.00 cpY - RBW 1 MH: Raf Lavel 57.00 @y - RBW 1 MH:
Att 10dE  SWT L ms & VBW 3 MH2  Mode Autn Sweep Att 10dE  SWT 1 ms & VYBW 3 MH:  Mode Autn Sweep
l. 1Pk View l. 1Pk View
Mal1] V070 abpV CET] VD92 OBV
90 digs 2946080 @l 90 digs 2.021050 Qe
M) .33 dhfv Mi[1] 46,07 gV
80 AN —- 2210000 itz 80 AN —- 2210000 KKy
|
70 B il T 70 i |I I|
|
80 a8y : t 80 a8y |J 1
o |
o ! ! S0 dngiy-Ldl L |
Pk o e, e v T T SR PRSP T M ST S IO ST o ST PP Y SePRrYn PR T T TR [T PP, [T
a0 s a0 s
30 30
20 OB 20 OB
10 g 10 g
i : - — i : : —
Start 2.3 (Hz 691 E! ‘l\!: 2.405 GHz Start 2.3 (Hz 691 E! ‘l\!: 2.405 GHz
Markar Markar
Type | Ref | Tre | X-valus | y-valuw | Funetion | Function Result | Type | Ref | Tre | X-valus | ¥-vale | Funetion | Functhon Result |
M1 1 .31 Ghr 37.33 dbyv M1 1 .31 Ghr 6,87 div
Mzl | 1 2,39 GHz | 46,47 dBuv | Mzl | 1 2,39 GHz | 48.07 dBuv |
M3 1 2.34688 GHE 48,70 dBuY M3 1 2.32135 GHz 48,92 dBuv
n [ Heasuring.. ) 4 )i | Measuring.. m

Horizontal // Peak for 1 Gz to 3 Gk

Vertical // Peak for 1 Gk to 3 Gz

Spectrum 3 [£3]
Rof Livel 05.00 @#yy ® RBW 1 MHz

Art SdE BWT 2ms @ VBW 3 MH:  Mode Auto Sweep

Spectrum 3 (X 2]
& RBW 1 MH:

SdE BWT 2ms @ VBW 3 MH:  Mode Auto Sweep

Rof Lavel 05.00 d&uy
Att

@ 1Pk View

@ 1Pk View
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S ot RPN NEMTER
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0 diusy-

Start 1.0 GHz
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o
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09 ditgy
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40 diuv-
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osmin,

30 Al

20 digh
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D v
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L
Markar

Type | ket | T |

M1 i

Mz 1
M3 i 16614 GHz | 50,43 dByy
M4 1 2. 1187 GHz 50,20 dByv

Y TR

691 pts

¥-valug
6,69 dBV
51,59 dbyv

Stop 3.0 QHz

Function Result |

%-value |
2 4023 GHz |
1.1926 GHg

| Function |

Horizontal // Peak for 3 Gz to 18 (i
T spectrumz () 4{! Spectrum 4 @l l'n?l

Ref Level 56,00 d@uv & RBW 1 Mz

Vertical // Peak for 3 Gz to 18 Gk
Sveammz_ O o) &

ar Gl Spectrurm 4

Ref Level 56,00 d@uv & RBW 1 MHz

At Sdi SWT 60 ms & VBW 3 MHz  Moda Auto Swesp Att SdE SWT 60 ms @ VBW 3 MHz  Mode Aulo Sweep
[ 1Pk View [ 1Pk View
90 dByh 90 dByh
BO A BO A
70 ditgs 70 ditgs
60 dilys 60 dilys
SO dBgA T T T SO aBga T T T
it s a0 SV FVVE S U, VORI PR PRV PERIER B Cooation Miaana MW RS SWELTI STV, SPTS PRI, PP VN SIS
40 g - 40 g T T
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0 B 0 B
10 oii# 10 diys
O dey o i
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m———

6!]&

&t 10.0 GMz

=

Start 1.0 GHz
m———

6!]&

b

&t 10.0 GMz

Note.

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

2. No spurious emission were detected above 3 (lfz.
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Mode:
Transfer rate:

Distance of measurement:

Channel:

- Spurious

EDR
3 Mbps(Worst case)

3 meter
39

Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(Mkz) (dBuV) (H/V) (dB) (dB) (dBuV/m) (dBuV/m) (dB)
1198.30 50.67 Peak H -8.09 - 42.58 74.00 31.42
1166.40 52.29 Peak Y, -8.25 - 44.04 74.00 29.96
1201.20 51.50 Peak Y, -8.08 - 43.42 74.00 30.58
2112.90 49.95 Peak Y, -1.02 - 48.93 74.00 25.07

Horizontal // Peak for 1 Gz to 3 Gz

Vertical // Peak for 1 (fz to 3 iz

RefLevel 05.00 d2uv

Spectrum 3
= RBW 1 Mz

[63] ﬁ:i 'IEE'_|

RefLevel 05.00 d2uv

Spectrum 3

& RBW 1 Mz

[63] n;l 'IEE'_|

Att SdE BWT 2 ms @ VBW 3 MHz  Mode Auto Swoep Art Sdb SWT 2 m: @ VBW 3 Mz  Mode Auto Sweep
@ 1Pk Visw @ 1Pk View
O] 50,567 digv] . ML 19,95 dbpv
20 dBA W o s 2,11290 G|
i i " n
s 2 AATHO GHE b ! s 4“
B0 A FHO GH,
. . 1
60 dhai A
et s L Moaneadeadibibiincad ol Mcas i
50 a8yt —]
el S G PR (VR S P SRS SR PSSR SV T NPT S N CUS) ey R
40 B
! 20 dBy
30 OB 10 8
B 0 g,
) Btart 1.0 iz Bl pts Htop 5.0 GHz
i Markor
o Type | Ref | Tre | ®-valus | Yevalue | Function | Function Result |
1] 1 2 4428 GHz | 8,52 dbpv
0 dags Mz 1 1.1664 GHz 52,29 dBpv
ma| 1 1.2012 GHz | 51,50 dByv
Start 1.0 GHz 691 pts Stop 3.0 GHz M4 1 2 1128 GHa 49,95 dhyv
—_— R T — i —r T

Horizontal // Peak for 3 Gz to 18 Gz

Vertical // Peak for 3 Gz to 18 @k

Spectrum 4 (2 |“f'| Spectrum 4 (X) |"f'|
Raf Lovel 06 00 dapy & RBW 1 MH2 Raf Lovel 06 00 dapy & RBW 1 MHZ
At Sdié BWT 60 ms & VAW 3 MHz Mode AUl Swesd At SdE BWT 50 ms & VBW 3 MHz Mode Auto Swesn
1Pk View 1Pk View
90 by B0 Ay
B0 A B0 A
70 iy 70 dis
B0 iy B0 iy
90 dbys T 90 Ay T
Pt ARy ek A r o bl PREERPREIG " N | L 1 A o, ol
Eamin ey el W L) SR LTI (V) TV P Doy L Y S W R B o W, ST R, e, V) BN
40 - 40 -
0 il 0 il
) B2
10 dBg? 10 dBys
0 b 0 b
Start 3.0 GHE 61 pis Siop 16.0 Gz Start 3.0 GHE 61 pis Siop 16.0 Gz
n n
| | Measuring.. 4 | | Measuring... 4

1. Average test would be performed if the peak result were greater than the average limit.
2. No spurious emission were detected above 3 (lz.
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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
) (dBV) etect mode (HIV) (dB) (dB) @BVN/m) | (dB/m) (dB)
1198.30 50.11 Peak H -8.09 - 42.02 74.00 31.98
1201.20 50.93 Peak H -8.08 - 42.85 74.00 31.15
2 822.00 49.71 Peak \% 0.74 - 50.45 74.00 23.55
- Bandedge
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(M) (dBV) (H/V) (dB) (dB) (dB&V/m) (dBV/m) (dB)
2 484.78 49.38 Peak H -0.27 - 49.11 74.00 24.89
2 495.11 49.40 Peak \% -0.25 - 49.15 74.00 24.85
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Restricted band // Horizontal // Peak

Restricted band // Vertical // Peak

I

Spectrum 2 (@ 1= Spectrum 2 (D 1=
Raf Lavel 57.00 deuy  RBW 1 MH: Raf Lavel 57.00 deuy - RBW 1 MH:
Att 10dE  SWT L ms & VBW 3 MH2  Mode Autn Sweep Att 10dE  SWT 1 ms & VYBW 3 MH:  Mode Autn Sweep
(@17t viow (@17t viow
Mal1] 40,90 dopv CET] 4040 dopv
2.AB4THAD QM 00 - 2.4851110 Q]
Mif1] bt Mil1] + gi¥
B0 stun—4- i
70 v —
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20 OB 20 OB
10 g 10 g
¥l ¥l
o dity o di
Start 2.478 G-z 691 E! ﬂlm 2.51 GHz Start 2.478 G-z 691 E! ﬂlm 2.51 GHz
Markar Markar
Type | Ref | Tre | X-valus | vy-vauw | Funetion | Function Result | Type | Ref | Tre | X-valus | ¥-vee | Funetion | Functhon Result |
M1 1 2.4835 GHz 46,99 diyv M1 1 2.4835 GHz 46,97 dibyv
M2l | 1 2.5 GHz | 47.60 dByv | Mz 1| 2.5 GHz | 47,95 dByv |
M3 1 2,484784 GHr 49,38 dBuv M3 1 2,495111 GHz 49,40 dBuv
™ — Y —rr
Spectrum 3 (1) 1= Spectrum 3 (%) 1=
Raf Lavel 95.00 d@uy - RBW 1 MH: Raf Lavel 95.00 d@uy - RBW 1Mz
Art SdE BWT 2 ms @ VBW 3 MH:  Mode Autn Sweep Att SdE BWT 2 ms & VAW 3 MH:  Mode AulD Sweep
(@17t viow (@17t viow
CTET] S0.11 digy] e Mal1] w1 40,71 dbpv
90 iy 149030 GHx PO B 2.02200 GHz
Mi[1] 0615 dapy o M) 07,90 digy
248050 OHz B0y 240050 Gz
EO A
70 diys
0 By
B0 S
65 abis T - - — | - .L -
i-.-qﬂitju-- S ISCRPURESS 7y WOy Y N Lrs ,_,"\_f-__',,_\,_,..,J_‘;_.,i.,, e
50 asyy 1 40 o
o vailisnd T BTSSR TR IR ETRY WU ST RSPTH ISR W SRR L 18 P LTS TRrri Serte oo
40 g :
20 dlu-
30 Abev-
10 diys
0 s O dyv- 1
" . Btart 1.0 OHz 691 pts Stop 9.0 GHz
10 ity Markar
Type | Rof | Trc | ®-valus | Y-velue | Function | Function Result 1
0 e 1 M1 1 24808 GHE 57,90 diby
mM2| | 1) 1.2012 GHz | 50.93 dBuv
Start 1.0 GHz 691 & Btop 3.0 GHz M3 1 2,822 GHE 49,71 dBuv
e " W
| Messuring.. 4

| Measuring... w

18 Gk

(2

Horizontal // Peak for 3 Gz to

a Gl Spectrum 4

Ref Level 56,00 d@uv & RBW 1 Mz

®) (=]

RafLevel 08.00

Vertical // Peak for 3 Gz to 18
Spectrum2 (D) 49 Spectrum 4

=y & RBW 1 MHz

®) (=]

=

&t 10.0 GMz

Att 5B BWT 50 ms @ VBW 3 MHz  Mode Autc Sweep Att 5B BWT 60 ms & VBW 3 MHz  Mode Aute Sweep

@ 1PL View [ 1Pk Max

90 dBy 90 dBy

B0 B B0 B

70 by 70 by
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SO dBeA T T T SO A =" T T T

o s e o, e PR ” , e 4 - Ay g, S L ! A | -
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10 diys 10 diys
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ot ot

b
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Note.

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

2. No spurious emission were detected above 3 (lfz.
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Test results (18 Gz to 30

(Hz) — Worst case

Mode: BDR
Transfer rate: 1 Mbps
Distance of measurement: 3 meter
Channel: 00(Worst case)
Horizontal Vertical
Spectrum 4 (X [ :_ Spectrum 4 () In_l;l
Rof Lovel 1035 00 LT - RBW 1 M-z Rof Lovel 10100 dégv - RBW 1 MH2
ALt 10dE  SWT 48 ms & VBW 3 M4 Mode Sweep Att 10 d8  BWT 48 ms » VBW 3842 Mode Swesp
[@ 17 Max @ 1P M
G0 dBy- 00 dbyh-
0 dh 70 diyn:
60 digy- 60 dBh
Ty vy ey T o e ety YRy T T e e s ll SR e . e T B S s D
40 DBy 40 dig:
30 Ry diias
10 iy 10 dbgtv- i I
m 18.0 G;I'.! 691 pts I — sla 30.0 CHZ;; Start 16.0 GHz 691 & I — E(OE 30.0 l.1|-|z.‘,E

Note.

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

Test procedure

ANSI C63.10-2013 - Section 7.8.6 and 7.8.8

Test setup

EUT

Attenuator

Test setting

Spectrum analyzer

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

.RBW =100 kiz
.VBW = 300 Kl
. Detector = Peak
. Number of sweep

CONO O B~ WDN

Limit

points = 2 x Span/RBW

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

According to 15.247(d), in any 100 kiz bandwidth outside the frequency band in which the spread spectrum
or digitally modulated intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 kilz bandwidth within the band that contains
the highest level of the desired power, based on either an RF conducted or a radiated measurement, provided
the transmitter demonstrates compliance with the peak conducted power limits. If the transmitter complies
with the conducted power limits based on the use of RMS averaging over a time interval , as permitted under
paragraph(b)(3) of this section , the attenuation required under this paragraph shall be 30 dB instead of 20
dB. Attenuation below the general limits specified in section 15.209(a) is not required. In addition, radiated
emission which in the restricted band, as define in section 15.205(a), must also comply the radiated emission
limits specified in section 15.209(a) (see section 15.205(c))
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Test results

CH

Reference level

BDR(1Mbps)

EDR(3Mbps)
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Rof Lovel 156 dim  Offsot 11.56 66 & RAW 100 kHz
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Lovel 156 dim  Offsot 1156 68 & RBW 100 kHz

@

|5 =
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&0 dben &0 dben
50 g 50 g
CF 2441 GHz 591pts qan 2.0 Mz CF 2441 GHs 591pts qan 2.0 Mz
| Heasuring.. 4 L T Measuring... 4

78

Spectrum 3 (X ﬁ :I r“.:;

—

Spectrum 3 @ ﬁ |'n>§.
Lovel 156 dim  Offsot 1156 &5 & RAW 100 kHr
Mode Auto FFT

Rof Lovel 156 dém  Offsol 11 56 &85 & RAW 100 kHr Rt
At 10 dH GWT 180 ps e YBW 300 kH:  Mode Auto FFT Art 108 SWT  18.0 ps e VBW 300 kH:
Pk Man Pk Man

11l1] 1.54 divm| 11l1] 10.12 diben|
M 240019100 Gz 248019100 Gz
— % i
10 di — A0 ol — =
20 di — = 20 di -
20 30
/ \
= IR 7 \
4 gl 40 ~
50 o 50 dbr
€40 ot 40 o
70 ol 70 ol
&0 dien &0 dien
50 o8 50 o8
CF 2.48 GHz 691 E! an 2.0 MHz CF 2.48 GHz 691 E! an 2.0 MHz
Heasuring... 4 i Heasuring... 4
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CH

BDR(1Mbps)

Rof Lovel -2.00 dbm  Offset 11.56 di & ROW 100 kH2

Spectrum 4 Ei)'

Rof Lovel -2.00 dém  Offset

11.56 di & ROAW 100 kHz

Spectrum 4 Ei)'

At S BWT D465y e VBW 300 kH:  Mode auto FFT At Ll BWT 250 mi e VBW 300 kH:  Mode Auto Swesp
17k Man 17k Man
M) Mz1] 58,20 divm|
10 ] "
w1 10 o sifa]
-0 o
1 C db -2 of
0 o - i
30 ciam
40 dB
0 d 40 anem
00 50 ey -5 gl —4-
j&“»-.\.,,u YIS Y o SRR Py o s Y
- i T EE R T L e P 60 dBm SRS N I 1 1% NES IR I S—
RO g i T T T Py T TP P
70 R
40
——— ———— a0
¥ 691 pts Stop 2.405 GHz
Marker iy
Type | Rof | Trc | X-valug | Y-value | Function | Function Result I
Mi| i 2.40204 GHz =6.23 dien | |
mz| 1 2.4 GH; -64.77 dm I -100 db -
M3 1 2.34202 GHz ~71.03 dien Start 30.0 MMz 691 E!
e I

I

39

Blank

Att 5 BWT

Rof Lovel -2.00 dém  Offset

11.56 di & ROAW 100 kHz

250 me w VAW 300 kHz

Mode Auto Sweep

201

M1l

-30 dBm—it-
40 cen-
-50 dlm-

60 ciem-

S W :l‘r-‘l:‘w =

*~*F->'-{; EETTY, "7 N YT LoV (om e W= e

-100 dim

Start 30.0 MMz

Spectrum 4 @]—‘_J

Rof Lavel -2.00 dém  Offset 11.56 di & RBW 100 kiz Rof Lovel -2.00 dim  Offset 11.56 di & RBW 100 kHz
At 508 BWT 75948 @ VBW 300 kHr  Mode Auto EFT At 508 BWT 250 me @ VBW 300 kHr  Mode Aulo Swesp
[8 170 Man 17k Ma
Mol M3
i ] 1] 21
“H sf1] 10 mif1]
-20 dfem)
I }ios -0 i | 20 o 4
i
0 g 1 25,750 B 1
b} 0 o T
gk
a8 40 iy
78 | |fe=t
f by o 50 dien
70 o R O
RN SR YY) PYNT SRR RSP S YIS W 60 8 r
~— it Pl . .,
00 e M PV i TSR, TP S ¢ NN TP TR v o
-0
0 ditr -
a0
Blar 2470 GHz 651 pts Slop 2.51 GHz
Marker 50
_Type | Rof | Tre | Y-value | Function | Function Rasult |
M1 1 7.67
Mz 1| -65.26 dim -100
[ZE] 1 -68.56 dhm Btart 30.0 MHz 601 pts
- e —-

L

e I T

L

Stop 25.0 Gz
| Heasuring.., E& F ]

Note:

1. The channel found to contain the maximum PSD level can be used to establish the reference level.
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CH

EDR(3Mbps)

T =
Spectrum4  ® [ Spectrum 4 ®) (¥
Rof Lovel -2.00 dbm  Offset 11,56 di & ROBW 100 kH2 Rof Lovel -2.00 dém  Offset 11.56 di & RAW 100 kHz
At S BWT D465 yn @ VBW 300 kH:  Mode suto FFT At Ll BWT 250 mi e VBW 300 kH:  Mode Auto Swesp
1Pk Maw 1Pk Maw
CRIEY] mM2f1] 58, 70 dim|
-10 10 dBm 6.9170 GiHx
M1 LR
20 df 20
S a0l 08 400 dis WD 28 40 0 dir
40 40 o
0 d 50
g
00 -60 e i I
i B P e e W T o B, B i e o L T
it "PRRPYRIR RSP SSPTY PR S ST SO S -0
00
-0 on
50 dn,
20 08
691 pts Sinp 100 g
Marker Start 30.0 MHZ 691 pts lop 5.0 GHz
Typs | kot | Trec | ®-walus | Y-value | Function | Function Result I Markar
M| 1] 240217 GHr ~3.05 dim | _Type | et | Tre | N-walue | Y-vaue | Function | Function Resilt |
Mz 3 2.4 GHz | -45.08 dim | M| 3 2.402 GHz | -10.55 dém I
M3 1 2.39945 GHz -65.83 dim Mz 1 6517 GHr -58.70 dim )
T e (] e
| Feasuring... i | l )i Heasuring... 4

bl
L

39

Blank

Ref Lovel -2.00 dém  Offset 11

Att 5 BWT

Spectrum 4 @l_;fj

Mode Auto Sweep

56 di & ROW 100 kHz
S0 me @ VBW 300 kHz

mM[1]

LR

]

v § ST e

bl

80 o8,

00 i

100 d8m

Htart 30.0 MHz

691 pts Btop 25.0 GHz

Markaor

Type | ket | Tre | Nevalue
M1 i

| ¥-value | Function | Function Result |

Mz 1

2.438 GHz
881 GHI

-12,00 dém
-58.79 dien

"

o T

a ! Gl spectrum 4 @]—;ﬂ

Spectrum 4 @M

Rof Lavel -2.00 dém  Offset 11.56 db & RBW 100 kiz Rof Level -2.00 dém  Offset 11.56 db & RBW 100 kHz
At 508 SWT 759 us @ VBW 300 kHr  Mode Auto EET At 58 BWT  DS0me e VBW 300 kHz _ Mode Auts Sweso
@17k Man 17k Man
P CITEY] 10,42 dium| M21] 58,79 dBm|
10 - 2 ABH2U00 GHr 10 dar 694190 GHx
T’H'] maf1] dpm| sif1] 11,94 dim|
20 4 : 2. ABIS000 CHE 20 &8 24740 CHE
|
B pam+ 1 490 ol = e 30 dism
-
‘”r" 1 40 dBem
W daen—4 50 &
| | "
78 | [ s A
| e T lﬂﬁ_,.,..,-..u-,_man ¥ ISURE, Y=Y STIVIN TR PR PR
70 o itk
s (TSP PSR SRUTRRPU [P J T R Wkt (LS SRy RS 70 o
-00 dim
50
60 dis
50 cibs
Blar 2470 GHz 651 pts Slop 2.51 GHz -100 hm —1—
Marker Blart 00.0 MHz Bl pts Etop 25.0 GHz
L
_Type | Ref | Tre| *-value | y-value | Fenction | Function Result 1 Markar |
M1 1 2.4802 GHz -10.42 dim | Type | Ret | Tre | X -value | Yevaluw | Function | Function Result |
Mz 1| 2.4835 GHz -71.24 dBm M1 1] 2 474 GHz ~11 3% dbm
M3 1 2483951 GHr -70.50 dim M2 1 & 980 GHI ~58.79 dim
»”

)i
I

L

R T T

Note:

1. The channel found to contain the maximum PSD level can be used to establish the reference level.
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Hopping mode_BDR(1Mbps)

— — — —
Spectrum 4 E!)' | Spectrum 4 E!)' 2
Ref Lovel -2.00 dém  Offset 11.56 di & RBW 100 kHz Rof Lovel -2.00 dbm  Offset 11.56 di & ROW 100 kH2
Alt 5o AWT D655 yn e VAW 300 kH:  Mode auto FFT Att 5 AWT 750 p1 @ VAW 300 kHz  Mode Auto FFT
1Pk Max | 1Pk Max
mifi] .00 ity = Y]
10 B 1 oy
m1] ! ! NI ['. w1 -
20 a8 'J L l. i '.ﬁl. Wt I_. 2ABISO00 Oz
o1 0 ik t - D1 25750 di
30 : -30 o
| I
40 ! 40 !
- I[ —d \‘
60 e | 60 e t
70 dibe 3 70 cifie L" [ ¥ Y T T T 1
o aerl PRPFUR SR P TN VSRS U AT EPYATIY T o CECTPELICR B W B T [T O L e e e
00 o 00 o
50 il 40
Btart 2.3 GHz 691 pts Stop 2 4% Ghiz Start 691 pts Stop 2.51 Gz
Marker Marker
Typs | kot | Tec | ¥ -value | vowalue | Function | Function Result [ Typs | kot | Tec | X -value |l vvale | Fonction | Function Result [
M1 1] 2.41991 GHz ~#.03 dbm | M1 1] 2479026 GHz -8.28 dien |
mz| 1 2.4 GHz | -70.21 dam I mz| 1 2.4835 GHz | -71.00 dem
M3 1 2.39907 GHz ~71.35 dien M3 1 2486849 GHz ~69.80 dien
il R 7| )i T T —

Hopping mode_EDR(3Mbps)

Rof Lovel -2.00 dbm  Offset 11,56 di & ROW 100 kH2

Spectrum 4 ()| C=

Rof Lovel -2.00 dbm  Offset 11.56 di & ROW 100 kH2

Spectrum 4

I

I

ALt S BWT D855 pn e VBW 300 kH:  Mode suto FFT At 5 AWT 75.0 1 @ VAW 300 kvz  Mode auto FFT
1Pk Max 1Pk Max
Mijt) 9.0 dim| a1 Majt] 10,75 dtm|
10 2 A0 i A —{ ¥ 24900250
m2(1] b.:‘-*ﬁﬁm"m' g vy ."'\I 1] 10,50 dBim
20 df Z_400000 Gwr <20 of . 2. 4002070 OMr
)
sy ol b a1 |:r 450 diir
40 40 B
- / i |u\
40 dre .-?J 600 i, !
70 ds 70 dibe b
S T T L ) PP R PR f——" TRV SRS SR Y B T - BTN RNRPRRr . PP
<00 o8: <00 o8:
90 dn 50
Start 2.3 GHz H91 EI m Z.42 GMx 2. H91 EI m 2.51 GMx
Marker Marker
Type | Rof | Trc | ¥-value | vvalue | Function | Function Result | Type | Rof | Trc | X-value | ¥-vale | Function | Function Result |
M1 1] 241314 GHz ~2.04 dbm | M1 1] 24802017 GHz ~10.50 dbm |
Mz | 1 2.4 GHz | -65.89 dém | Mz | 1 2.4835 GHz | ~72.44 dém |
M3 1 2.39959 GHz -64.99 dim M3 1 2,459835 GH: -70.75 dbem
Loy T

Note:

1. The channel found to contain the maximum PSD level can be used to establish the reference level.
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3.8 AC conducted emissions
Test setup

EUT AC/DC Adapter LISN

Test Receiver

Limit

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

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

Note:

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

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

Hot Line
00T Final_Result
Frequency = QuasiPeak | Average = Limit | Margin | Meas. | Bandwidth | Line | Corr.
ot (MHz)  (dBuV) | (dBuv) (4BuV)  (dB) E"m' (ikHz) (dB)
0.154000 4559 - 6578 2019 1000.0 9.000 L1 | 198
= S T 0.154000 —| 4362 5578 1216 10000 9000 L1 | 198
= D 0.230000 42,62 | - 6245 19.83 | 1000.0 9.000 L1 19.8
% oX e 3 0.230000 — #4145 5245 1100 10000 9.000 L1 198
g N P 0.926000 3148 -~ 5600 2452 1000.0 9.000 L1 | 203
b8 o ® 0.926000 - 3064 4600 1536 1000.0 9.000 L1 | 203
| 1.614000 23| - 5600 2359 10000 9000 L1 | 205
1614000 - 2676 4600 1924 10000 9000 L1 205
ot 16.174000 2450 - 60.00 35.50 | 1000.0 9.000 L1 206
16.174000 - 1973 5000 3027 10000 9.000 L1 206
: : 23.898000 42.06 - 60.00 17.94  1000.0 9.000 L1 211
150k 300 400500 8OO M M M AMSME 8 10M 200 30M T 1 1 1 1 T 1 1
P 22902000 | 2765 5000 2235 10000 9000 L1 | 214
Neutral Line
or Final_Result — :
Frequency | QuasiPeak | Limit | Margin | Meas. | Bandwidth | Line | Corr.
8 {MHz) (dBuv) (kHz) (dB)
e 0.154000 | 4468 9.000 [N 19.7
2 0.154000 - 9.000 | N 18.7
= 0.438000 = 9.000 | N 19.9
3 o 0.438000 35,68 9.000 [N 19.9
g U \d s 0694000 -~ 3648 46 800N | 202
0.694000 | 303 9.000 N 202
2T 1.102000 - 9000 N 203
1.102000 3744 9000 N 203
ol 1.130000 = 9.000 [N 203
1.130000 37.37 9.000 | N 203
150k 300 400500 800 1M M 3M IM5ME B 1M 20M  30M :gm:x 412_2 ::x: 1 i::
Frequency in Hz .
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Appendix A. Measurement equipment

Equipment Manufacturer Model Serial No. C:_:lllbratlon Calibration due.
interval
Spectrum Analyzer R&S FSV40 101002 1 year 2021.07.02
83608 Series Swept HP 836308 3844A00786 1 year 2022.01.15
Signal Generator
AC POWER
SOURCE/ HP 6813A 3729A00754 1 year 2022.01.15
ANALYZER
Power Meter Anritsu ML2495A 1438001 1 year 2022.01.14
Pulse Power Sensor Anritsu MA2411B 1339205 1 year 2022.01.14
Loop Antenna Schwarzbeck FMZB1513 225 2 years 2023.02.15
T“'Ogr']'fégi‘;ba”d SCHWARZBECK | VULB 9163 715 2 years 2022.12.08
Horn Antenna A.H. SAS-571 781 2 years 2021.05.13
Horn Antenna A.H SYSTEMS SAS-571 414 2 years 2022.02.11
SONOMA
AMPLIFIER INSTRUMENT 310N 401123 1 year 2021.06.08
Preamplifier AGILENT 8449B 8008A01640 1 year 2021.04.01
EMI Test Receiver R&S ESU26 100551 1 year 2021.04.01
EMI TEST
RECEIVER R&S ESR3 101781 1 year 2021.12.29
LISN R&S ENV216 101787 1 year 2022.01.02
BLUETOOTH
TESTER TESCOM TC-3000C 3000C000868 1 year 2022.01.15
Peripheral devices
Device Manufacturer Model No. Serial No.

KES-QP-7081-06 Rev. 7

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

The authenticity of the test report, contact shchoi@kes.co.kr
KES

A4





