verify No.239514990879

TEST REPORT

winwdocugr conm

65, Sinwon-ro, Yeongtong-gu,
Suwon—si,I C\;\;/eonggi—do, 16677, Korea KR19-SRF0041-C K L
TEL: 82-31-285-0894 FAX: 82-505-299-8311 Page (1) of (138) '
www.kctl.co.kr
1. Client
> Name : KAON Media Co.,Ltd.
o Address : Kaonmedia Building, 884-3, Seongnam-daero, Bundang-gu,

Seongnam-si, Gyeonggi-do, Korea
o Date of Receipt  : 2019-02-21

2. Use of Report D -
3. Name of Product and Model : Docsis Wifi Gateway / CG2200
4. Manufacturer and Country of Origin : KAON Media Co., Ltd. / Indonesia
5.FCCID : WQT-CG2200
6. Date of Test : 2019-03-14 to 2019-03-29
7. Test Standards : FCC Part 15 Subpart E, 15.407
8. Test Results : Refer to the test result in the test report
Tested by Technical Manager
Affirmation ;

Name : Dokyun Lee (Signature) Name : Seungyong Kim (Signature)

2019-04-29

KCTL Inc.

As a test result of the sample which was submitted from the client, this report does not guarantee the
whole product quality. This test report should not be used and copied without a written agreement by
KCTL Inc.

KCTL-TIR001-003/2



KCTL Inc. Report No.: Tl
65, Sinwon-ro, Yeongtong-gu, KR19-SRF0041-C K
Suwon-si, Gyeonggi-do, 16677, Korea
TEL: 82-31-285-0894 FAX: 82-505-299-8311 Page (2) of (138)

www.kctl.co.kr

Report revision history

Date Revision Page No
2019-04-10 Initial report -
4~5,10, 15~17,
2019-04-23 Updated basic model, removed derived model and etc. 36~37, 50~53,
74~75, 78
2019-04-25 Updated HT40 and VHT40 modes for 99% 37,52, 54
2019-04-29 Updated test plot and test result for AC conducted emission 78, 137

This report shall not be reproduced except in full, without the written approval of KCTL Inc. This document
may be altered or revised by KCTL Inc. personnel only, and shall be noted in the revision section of the
document. Any alteration of this document not carried out by KCTL Inc. will constitute fraud and shall nullify

the document.
This test report is a general report that does not use the KOLAS accreditation mark and is not related to

KOLAS accreditation.

KCTL-TIR001-003/2


http://www.kctl.co.kr/

KCTL Inc. Report No.: Tl
65, Sinwon-ro, Yeongtong-gu, KR19-SRF0041-C K
Suwon-si, Gyeonggi-do, 16677, Korea
TEL: 82-31-285-0894 FAX: 82-505-299-8311 Page (3) of (138)

www.kctl.co.kr

CONTENTS

General INfOrMAtioN .........ooiiiiii e 4

2. DeVice INfOrMAtioN .........uiiii e 4
2.1, Accessory information ...........oooouiiiiiiii e 5
2.2.  Frequency/channel Operations...........ccccoiiiiiiiiiiiiie e e e eeaaans 5
2.3. Duty Cycle Correction Factor...........ooooiiiiiii i 6

K T AN 01 (Y o g =T =Y o [ 8111 0 =T oL SR SUPPPRRN 9
3.1 Directional Gain Calculations............cooooiiiiiiiii 9
4, SUMMAIY Of 188 it e e e e 10
5. Measurement UNCErtaINtY ........ccooeeiiiiiieeee e 11
6. Measurement results explanation example ...........ccooviiiiiiiiii 12
7. TESEIESUILS ..o et e e e e e e et e a e e e e e e eeeaee 13
7.1.  Maximum conducted OULPUL POWET ...........uiiiiiiiiii i 13
7.2. Maximum Power Spectral Density ...........cccooiiiiiii 18
7.3. 26 dB Bandwidth & 99% Occupied Bandwidth...............cccooiiiiiiiiiiiiiiieeee 36
7.4. 6 dB Bandwidth.........oo 56
7.5,  Frequency Stability ..o 70
7.6.  Spurious Emission, Band Edge and Restricted bands..............cccccvviiiiiiiiiinnnnn, 73
7.7.  AC Conducted emiSSION ......ccooiieieieieeeeeee 136
8.  Measurement eqQUIPMENT ........coooeiiiiiiii e e e e e e eaane 138

This test report shall not be reproduced, except in full, without the written approval
KCTL-TIR001-003/2


http://www.kctl.co.kr/

KCTL Inc. Report No.: Tl
65, Sinwon-ro, Yeongtong-gu, KR19-SRF0041-C K
Suwon-si, Gyeonggi-do, 16677, Korea
TEL: 82-31-285-0894 FAX: 82-505-299-8311 Page (4) of (138)

www.kctl.co.kr

1. General information

Client KAON Media Co.,Ltd.
Kaonmedia Building, 884-3, Seongnam-daero, Bundang-gu, Seongnam-si,
Address .
Gyeonggi-do, Korea
Manufacturer : KAON Media Co.,Ltd.
Kaonmedia Building, 884-3, Seongnam-daero, Bundang-gu, Seongnam-si,

Address Gyeonggi-do, Korea

Laboratory : KCTL Inc.

Address : 65, Sinwon-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16677, Korea
Accreditations . FCC Site Designation No: KR0040, FCC Site Registration No: 687132

VCCI Registration No. : R-3327, G-198, C-3706, T-1849
Industry Canada Registration No. : 8035A-2
KOLAS No.: KT231

2. Device information

Equipment under test . Docsis Wifi Gateway
Model : CG2200
Frequency range ;2412 Mz ~ 2 462 ML (802.11b/g/n HT20)

2422 Mz ~2 452 M (802.11n HT40)
5180 Mz ~ 5240 Miz (802.11a/n HT20 /ac VHT20)
5190 Mz ~5 230 Mz (802.11n HT40 /ac VHT40)
5210 Mz (802.11ac VHTS80)
5745 Mz ~ 5825 Miz (802.11a/n HT20 /ac VHT20)
5755 M ~5 795 Mz (802.11n HT40 /ac VHT40)
5775 M (802.11ac VHT80)
Modulation technique : DSSS, OFDM
Number of channels . 2.4 (11 ch (802.11b/g/n HT20), 7 ch (802.11n HT40)
5.2 Gz (UNIl1): 4 ch (802.11a/n HT20 /ac VHT20)
2 ch (802.11n HT40 /ac VHT40)
1 ch (802.11ac VHT80)
5.8 Gz (UNIl 3): 5 ch (802.11a/n HT20 /ac VHT20)
2 ch (802.11n HT40 /ac VHT40)
1 ch (802.11ac VHT80)

Power source . DC1i12vVv

Antenna specification : PCB Pattern antenna
Software version ;1.0

Hardware version 114

Operation temperature  : 23 °C
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KCTL-TIR001-003/2


http://www.kctl.co.kr/

KCTL Inc.

www.kctl.co.kr

65, Sinwon-ro, Yeongtong-gu,
Suwon-si, Gyeonggi-do, 16677, Korea
TEL: 82-31-285-0894 FAX: 82-505-299-8311

Report No.:
KR19-SRF0041-C

Page (5) of (138)

KCTL

2.1. Accessory information

Equipment Manufacturer Model Serial No. Power source
2.2. Frequency/channel operations
This device contains the following capabilities:
WIFI(802.11a/n(HT20 / HT40) /ac(VHT20 / VHT40 / VHT80)
U-NII-1 (5 150 Mz — 5 250 Miz)
Lowest Middle Highest
Mode
frequency frequency frequency
802.11a/n HT20/ac VHT20 5180 Mt 5200 Mt 5240 Mt
802.11n HT40/ac VHT40 5190 Mt - 5230 Mt
802.11ac VHT80 5210 Mt
U-NII-3 (5 725 Mz — 5 850 Miz)
802.11a/n HT20/ac VHT20 5745 M 5785 M 5825 iz
802.11n HT40/ac VHT40 5755 M - 5795 iz
802.11ac VHT80 5775 M

This test report shall not be reproduced, except in full, without the written approval
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2.3. Duty Cycle Correction Factor
- 802.11a

Multiview | Spectrum "' spectrum 2 (=]

Ref Level 30.00 dBm  Offset 1.00 di = RBW 10 MHz
Att 32dB = SWT

SGL
5.8 ms = VBW 10MHz

TRGE:VID

W o
<0 dor
0 dem
0 dém
CF 5.18 GHz 1001 pts 580.0 s/
2 Marker Table
Type | Ref | Trc | X-Value | ¥-Value | Function Function Result |
M1 1 2,1716 ms 26.11 dBm
[e] M1 1 2.06 ms 0.80 dB
CERL ! 2.1706 ms 0.05 dB
[—

Notes) : period : 2.17 ms, On time : 2.06 ms

Note2) : DCCF =10 log(1/ x) = 10 log(1/0.949) = 0.23 dB, x = 2.06/2.17 = 0.949 (94.9 %)
Notes) : 802.11a is a non-continuous transmission (duty cycle < 98 %)

- 802.11n HT20

Multiview | Spectrum [ [ spectrum2 =]

Ref Level 30.00 dm  Offset 1.00 dB = RBW 10 MHz SGL
At 3948 - 5.8 ms ® VBW 10 MHz

[CF 5.18 GHz

1001 prs 580.0ps/]
2 Marker Table
Type | Ref | Tre | %-Value | Y-Value | Function Function Result |
M1 1 2.0208 ms 24.85 dBm
D2 M1 1 1.915 ms 0.80 dB
D3 M1 1 2.014 ms -0.01 dB
[e=————a

Notes) : period : 2.01 ms, On time : 1.92 ms

Notez) : DCCF =10 log(1/ x) = 10 log(1/0.955) = 0.20 dB, x = 1.92/2.01 = 0.955 (95.5 %)
Notes) : 802.11n HT20 is a non-continuous transmission (duty cycle < 98 %)
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- 802.11n HT40

A
TRGE:VID

PP g ot A L d-,--,.‘_-r\,u.,,q\l

Multiview | spectrum "' spectrum 2 [ 1
Ref Level 30.00 dBm Offset 1.00 dB RBW 10 MHz
it 3948 = SWT 3.2 ms = Vi

BW 10 Mz

FTETYN U0 ENY N INOIRY PR ST T e
w E o §

TG 7,000 den

ly

CF 5.19 GHz 1001 pts 3200 pis,
2 Marker Table
Type | Ref | Trc | - Valu ¥-value | Function Function Result |
M1 1 1.041 ms 21,03 dBm
o2 M1 1 944.6 ps 2.22 dB
CERL ! 1.0438 ms -0.02 dB
[e=————a

Note) : period : 1.04 ms, On time : 0.94 ms
Notez) : DCCF =10 log(1 / x) = 10 log(1/0.904) = 0.44 dB, x = 0.94/1.04 = 0.904 (90.4 %)
Notes) : 802.11n HT40 is a non-continuous transmission (duty cycle < 98 %)

- 802.11ac VHT20

MultiView Spectrum

Att 3948 =

e T avrEats S W EAINPUIE EE

| spectrum2 (=]

Ref Level 30.00 dBm  Offset 1.00 di = RBW 10 MHz
SW 7

ms = VBW 10 MHz

TG 7,000 den

Cro.iaciz 1001 prs 700.0 s,
2 Marker Table
Type | Ref | Tre | X-Value ¥-Value Function Function Result
M1 1 1.9532 ms 25.41 dBm
D2 M1 1 1.931 ms 0.56 dB
D3 1M1 1 1.9598 ms -0.04 dB
[e=————a

Notes) : period : 1.96 ms, On time : 1.93 ms

Notez) : DCCF =10 log(1 / x) = 10 log(1/0.985) = 0.06 dB, x = 1.93/1.96 = 0.985 (98.5 %)
Notes) : 802.11ac mode is a continuous transmission (duty cycle > 98 %)
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- 802.11ac VHT40

MultiView Spectrum [ spectrum 2

Ref Level 30.00 dBm  Offset 1.00 di = RBW 10 MHz
e 39dB = SWT  23m: = VBW 10MHz

TRGE:VID

e e o ey e

3 0/03 dE
| e s T S L
¥

11 U Wt AL

TG 7,000 den

<0 dar
50 dB
0 der
CF 5.10 GHz 1001 pts 2530.0 pis,
2 Marker Table
Type | Ref | Tre | %-Value L ¥-value Function Function Result
M1 1 979.8 ps 21.01 dBm
o2 M1 1 952.2 ps 2.60 dB
D3 M1 1 982.1 ps 0.03 dB
[e=————a

Note1) : period : 0.98 ms, On time : 0.95 ms

Notez) : DCCF =10 log(1 / x) = 10 log(1/0.969) = 0.14 dB, x = 0.95/0.98 = 0.969 (96.9 %)
Notes) : 802.11ac mode is a non-continuous transmission (duty cycle < 98 %)

- 802.11ac VHT80

Multiview | Spectrum (= [ Spectrum2
RefLevel 30.00 dBm  Offset 1.00 dB = RBW 10 MHz
30dB = SWT 12ms VBW 10 MHz
0 dem
TRG 7,000 dBr
0 e
Y
30 der
40 o Ik ty
e
0 dem
CF57ichz 1001 pts 120.0 s
2 Marker Table
Type | Ref | Tre | X-Value | ¥-Value | Function Function Result |
M1 1 453.1 ps 16.57 dBm
o2 M1 1 461.7 ps 0.84 dB
03 M1 489.3 ps -0.43 dB
[—

Note1) : period : 0.4

9 ms, On time : 0.46 ms

Notez) : DCCF =10 log(1/ x) = 10 log(1/0.939) = 0.27 dB, x = 0.46/0.49 = 0.939
Notes) : 802.11ac mode is a non-continuous transmission (duty cycle < 98 %)

This test report shall not be reproduce
KCTL-TIR001-003/2

d, except in full, without the written approval



http://www.kctl.co.kr/

KCTL Inc.

65, Sinwon-ro, Yeongtong-gu,
Suwon-si, Gyeonggi-do, 16677, Korea
TEL: 82-31-285-0894 FAX: 82-505-299-8311
www.kctl.co.kr

Report No.:
KR19-SRF0041-C

Page (9) of (138)

= Antenna requirement

According to §15.203, §15.407

“An intentional radiator antenna shall be designed to ensure that no antenna other than that
furnished by the responsible party can be used with the device. The use of a permanently attached
antenna or of an antenna that uses a unique coupling to the intentional radiator shall be considered
sufficient to comply with the provisions of this section.”

- The transmitter has permanently attached UFL type PCB Pattern Antenna.
- The E.U.T Complies with the requirement of §15.203, §15.407

3.1 Directional Gain Calculations

According to clause F), 2), ), (ii) of KDB 662911 D01 Multiple Transmitter Output, Directional gain may be
calculated by using the formulas applicable to equal gain antennas with Gant set equal to the gain of the
antenna having the highest gain.

- Directional Antenna Gain

Band ANTO Gain (dBi) ANT1 Gain (dBi) ANT2 Gain (dBi) | Combined Gain (dBi)
2.4 Gz 1.89 1.88 1.82 6.66
UNII 1 1.63 1.60 1.94 6.71
UNII 3 1.75 1.72 1.96 6.73

- Formula = Gant+ 10 log (Nant) dBi

This test report shall not be reproduced, except in full, without the written approval
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4. Summary of tests

FCC Part section(s) Parameter Test results
15.407(a) Maximum conducted output power Pass
15.407(a) Maximum power spectral density Pass
15.407(a) 26 dB bandwidth & 99% Occupied bandwidth Pass
15.407(e) 6 dB bandwidth Pass
15.407(9) Frequency stability Pass
15.407(d), Spurious emission Pass
15.205(a),

15.209(a) Band-edge, restricted band Pass
15.207(a) Conducted emissions Pass

Notes:

1. All modes of operation and data rates were investigated. The test results shown in the following

sections represent the worst case emissions.

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

in an open field based on KDB 414788.

3. The fundamental of the EUT was investigated in three orthogonal orientations X, Y and Z. It was
determined that Y orientation was worst-case orientation. Therefore, all final radiated testing was

performed with the EUT in Y orientation.
4. The test procedure(s) in this report were performed in accordance as following.

+ ANSI C63.10-2013

+ KDB 662911 D01 v02r01
+ KDB 789033 D02 v02r01
5. The EUT only supports CDD and MIMO modes. SISO mode is not supported.

-  11a: CDD mode

- 11n/ac: CDD mode, MIMO (SDM) mode
6. The EUT does not operate simultaneous.

This test report shall not be reproduced, except in full, without the written approval
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5. Measurement uncertainty|
The measurement uncertainties shown below were calculated in accordance with the requirements

of ANSI C63.10-2013.

All measurement uncertainty values are shown with a coverage factor of k=2 to indicated a 95 % level
of confidence. The measurement data shown herein meets of exceeds the Ucisrr measurement
uncertainty values specified in CISPR 16-4-2 and thus, can be compared directly to specified limits to

determine compliance.

Parameter Expanded uncertainty

Conducted RF power 1.76 dB
Conducted spurious emissions 4.03 dB

9 itz ~30 Mh: 2.28 dB

30 Mtz ~ 300 Mz 498 dB

Radiated spurious emissions 300 Mz ~1 000 Mt 5.14 dB

1 0z ~6 Oz 6.70 dB

Above 6 (lz 6.60 dB

Conducted emissions S Wi ~ 150 W 506 d

150 Kz ~ 30 Mi 3.26 dB

This test report shall not be reproduced, except in full, without the written approval
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6. Measurement results explanation example

The offset level is set in the spectrum analyzer to compensate the RF cable loss 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.
Frequency (Mk) Factor(dB) Frequency (Mk) Factor(dB)
30 10.02 16 000 11.56
100 10.04 17 000 11.58
200 10.05 18 000 11.56
300 10.07 19 000 11.63
400 10.07 20 000 11.72
500 10.08 21 000 11.74
600 10.09 22 000 11.74
700 10.09 23 000 11.92
800 10.09 24 000 11.79
900 10.09 25000 11.88
1000 10.09 26 000 11.99
2000 10.52 27 000 12.05
3 000 10.68 28 000 12.16
4 000 10.81 29 000 12.27
5000 10.90 30 000 12.09
6 000 10.96 31 000 12.27
7 000 11.03 32 000 12.26
8 000 11.10 33 000 12.30
9000 11.17 34 000 12.30
10 000 11.21 35000 12.33
11 000 11.24 36 000 12.43
12 000 11.32 37 000 12.58
13 000 11.36 38 000 12.67
14 000 11.35 39 000 12.71
15 000 11.54 40 000 12.70
Note.

Offset(dB) = RF cable loss(dB) + Attenuator(dB)

This test report shall not be reproduced, except in full, without the written approval
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7. Test results

7.1. Maximum conducted output power
Test setup

EUT Attenuator Power sensor

Limit
According to §15.407(a)

Band EUT category Limit

Outdoor access point
N Indoor access point 1 W (30 dBm)
UNII-1 Fixed point-to-point access point
Client device 250 mW (24 dBm)

UNII-2A - 250 MW or 11 dBm + 10logB*

UNII-2C - 250 MW or 11 dBm + 10logB*

UNII-3 N 1 W (30 dBm)
Notes:

*FCC Limit B is the 26 dB emission bandwidth.

Test procedure

ANSI C63.10-2013-Section 12.3.3.2 and 14.2
KDB 789033 D02 v02r01 - Section E.3.a) or b)
KDB 662911 D01 v02r01 — Section E).1)

This test report shall not be reproduced, except in full, without the written approval
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Test settings

4 KDB 789033 D02 v02r01

Section E.3.a)
Method PM (Measurement using an RF average power meter):
0] Measurements may be performed using a wideband RF power meter with a
thermocouple detector or equivalent if all of the conditions listed below are satisfied.
* The EUT is configured to transmit continuously or to transmit with a constant duty cycle.
« Atall times when the EUT is transmitting, it must be transmitting at its maximum power
control level.
* The integration period of the power meter exceeds the repetition period of the transmitted
signal by at least a factor of five
(i) If the transmitter does not transmit continuously, measure the duty cycle, X, of the
transmitter output signal as described in 1l
(iii) Measure the average power of the transmitter. This measurement is an average over
both the on and off periods of the transmitter.

(iv) Adjust the measurement in dBm by adding 10 log (1/x) where x is the duty cycle (e.g.,
10 log (1/0.25) if the duty cycle is 25%).

Section E.3.b)

Method PM-G (Measurement using a gated RF average power meter):

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

€ KDB 662911 D01 v02r01

Section E).1)

In-Band Power Measurements

The measure-and-sum technique shall be used for measuring in-band transmit power of a device.
Total power is the sum of the conducted power levels measured at the various output ports

Notes:
A peak responding power sensor is used, where the power sensor system video bandwidth is greater
than the occupied bandwidth of the EUT.

This test report shall not be reproduced, except in full, without the written approval
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Test results

Measured output power
Frequency Readi Readi Readi Dut Limit
Test mode | Band eading eading eading uty
(M) ANTO ANTA ANT2 Factor | restlt | (dBm)?
(dBm) (dBm) (dBm) (dB) (8T
5180 8.27 7.74 7.85 0.23 12.96
UNII 1 5200 17.60 16.50 16.53 0.23 21.91 29.29
5 240 18.05 14.71 17.03 0.23 21.81
1a
5745 22.06 19.63 21.82 0.23 26.30
UNII 3 5785 22.20 20.26 21.93 0.23 26.55 29.27
5 825 22.34 19.79 21.89 0.23 26.47
5180 10.51 8.09 8.33 0.20 14.09
UNII 1 5200 18.93 16.70 15.29 0.20 22.21 29.29
5240 17.73 16.11 16.19 0.20 21.71
11n HT20
5745 21.77 19.20 21.48 0.20 25.93
UNII 3 5785 22.58 20.18 22.45 0.20 26.84 29.27
5825 225 20.39 22.50 0.20 26.88
5190 12.28 11.05 11.53 0.44 16.86
UNII 1 29.29
5230 20.62 18.18 19.57 0.44 2478
11n HT40
5755 22.07 19.59 22.26 0.44 26.68
UNII 3 29.27
5795 22.04 19.86 22.31 0.44 26.74
5180 9.67 8.87 9.45 0.06 14.17
UNII 1 5 200 17.06 15.62 16.39 0.06 21.23 29.29
1ac 5 240 17.32 15.55 15.67 0.06 21.09
VHT20 5745 21.61 19.42 21.54 0.06 25.80
UNII 3 5785 22.31 19.64 21.91 0.06 26.27 29.27
5825 22.34 20.14 22.19 0.06 26.50
5190 9.67 8.87 9.45 0.14 14.25
UNII 1 29.29
Hac 5230 17.32 15.55 15.67 0.14 21.17
VHT40 5755 21.61 19.42 21.54 0.14 25.88
UNII 3 29.27
5795 22.34 20.14 22.19 0.14 26.58
Hac UNII 1 5210 9.60 8.20 8.29 0.25 13.77 29.29
VHT80 UNII 3 5775 16.10 13.52 16.09 0.25 20.42 29.27
Note.

1. Result(dB m) = 10log(10(ANT010) + 1 QANT1/10) 4 1 Q(ANT210)) + Duty Factor (dB)

2. Limitation calculation as below.
- UNII1=30-(6.71—-6)=30- 0.71 = 29.29 dB m *Directional Gain is 6.71 dB i
- UNII3=30-(6.73 -6)=30-0.73 =29.27 dB m *Directional Gain is 6.73 dBi
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7.2. Maximum Power Spectral Density

Test setup
EUT Attenuator Spectrum analyzer
Limit
According to §15.407(a)
Band EUT category Limit
Outdoor access point
N Indoor access point 17dBm/Miz
UNII-1 Fixed point-to-point access point
Client device 11 dBm/MHz
UNII-2A - 11 dBm/Mz
UNII-2C - 11 dBm/MHz
UNII-3 v 30 dBm/500 Kiz
Notes:
1. If transmitting antennas of directional gain greater than 6 dBi are used, both the peak

transmit power and the peak power spectral density shall bereduced by the amount in dB

that the directional gain if the antenna exceed 6 dBi.

Test procedure

KDB 789033 D02 v02r01 - Section F
KDB 662911 D01 v02r01 - Section E). 2)
ANSI C63.10-2013

Test settings

Section F

The rules requires “maximum power spectral density” measurements where the intent is to measure
the maximum value of the time average of the power spectral density measured during a period of
continuous transmission. Refer to IllLA for additional guidance for devices that use channel
aggregation.

1.

2.
3.

4.

Create an average power spectrum for the EUT operating mode being tested by following the
instructions in Il.LE.2. for measuring maximum conducted output power using a spectrum
analyzer or EMI receiver: select the appropriate test method (SA-1, SA-2, SA-3, or alternatives
to each) and apply it up to, but not including, the step labeled,

“Compute power....” (This procedure is required even if the maximum conducted output power
measurement was performed using a power meter, method PM.)

Search function on the instrument to find the peak of the spectrum and record its value.
Adjustments to the peak value of the spectrum, if applicable:

a) If Method SA-2 or SA-2 Alternative was used, add 10 log (1/x), where x is the duty cycle,
to the peak of the spectrum.

b) If Method SA-3 Alternative was used and the linear mode was used in II.E.2.g) (viii), add
1 dB to the final result to compensate for the difference between linear averaging and
power averaging.

The result is the Maximum PSD over 1Mz reference bandwidth
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5. For devices operating in the bands 5.15-5.25 Gz, 5.25-5.35 Gz, and 5.47-5.725 Gz, the
preceding procedures make use of 1 Mz RBW to satisfy directly the 1 Mz reference
bandwidth specified in Section 15.407(a)(5). For devices operating in the band 5.725-5.85 iz,
the rules specify a measurement bandwidth of 500 kHiz. Many spectrum analyzers do not have
500 klz RBW, thus a narrower RBW may need to be used. The rules permit the use of RBWs
less than 1Mz, or 500 Kz, “provided that the measured power is integrated over the full
reference bandwidth” to show the total power over the specified measurement bandwidth(i.e.,
1 Mz, or 500 kHz). If measurements are performed using a reduced resolution bandwidth (< 1
Miz, or < 500 Kiz) and integrated over 1 Miz, or 500 Kz bandwidth, the following adjustments to
the procedures apply:

a) Set RBW=1/T, where T is defined in I.B.l.a).

b) Set VBW=3 RBW.

c) If measurement bandwidth of Maximum PSD is specified in 500 kiz, add 10 log (500 ki
/RBW) to the measured result, whereas RBW (<500 kHz) is the reduced resolution
bandwidth of the spectrum analyzer set during measurement.

d) If measurement bandwidth of Maximum PSD is specified in 1 M, add 10 log (1Mz/RBW)
to the measured result, whereas RBW (< 1 M) is the reduced resolution bandwidth of
spectrum analyzer set during measurement.

e) Care must be taken to ensure that the measurements are performed during a period of
continuous transmission or are corrected upward for duty cycle.

Note: As a practical matter, it is recommended to use reduced RBW of 100 ki for the Il.F.5.c) and
Il.LF.5.d), since RBW=100 ki is available on nearly all spectrum analyzers.
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Test results

Peak Power Spectral Density
Frequency - - - Limit
Test mode Band Reading Reading Reading Duty 1) 2
(Viz) ANTO ANT1 ANT2 Factor Redzu't (dBm)?
(dBm) (dBm) (dBm) (dB) (dBm)
5180 -2.76 -3.92 -2.99 0.23 1.81
UNII 1 5200 6.11 5.60 6.09 0.23 10.94 16.29
5240 6.11 7.86 5.94 0.23 11.73
11a
5745 8.74 6.56 8.44 0.23 13.02
UNII 3 5785 9.00 6.98 8.72 0.23 13.32 29.27
5825 9.31 7.71 8.45 0.23 13.54
5180 -1.21 -3.73 -2.65 0.20 2.56
UNII 1 5200 7.77 5.37 6.01 0.20 11.48 16.29
5240 7.23 5.16 5.14 0.20 10.93
11n HT20
5745 8.34 6.35 7.01 0.20 12.28
UNII 3 5785 8.51 7.51 8.03 0.20 13.01 29.27
5825 9.07 7.31 8.33 0.20 13.27
5190 -1.26 -2.96 -1.27 0.44 345
UNII 1 16.29
5230 7.14 4.72 3.35 0.44 10.57
11n HT40
5755 5.28 3.53 4.74 0.44 9.79
UNII 3 29.27
5795 5.53 4.18 4.71 0.44 10.05
5180 -0.44 -2.21 -0.82 0.06 3.74
UNII1 5200 6.99 5.15 6.59 0.06 11.14 16.29
5240 7.26 4.30 6.47 0.06 11.01
11ac VHT20
5745 8.61 6.09 8.13 0.06 12.57
UNII 3 5785 9.05 7.01 7.85 0.06 12.88 29.27
5825 9.14 7.56 7.81 0.06 13.06
5190 -3.82 -4.99 -4.06 0.14 0.65
UNII 1 16.29
5230 3.87 3.34 343 0.14 8.46
11ac VHT40
5755 6.63 6.05 6.86 0.14 11.44
UNII 3 29.27
5795 7.59 6.16 6.83 0.14 11.81
UNII 1 5210 -7.12 -9.40 -7.57 0.27 -2.88 16.29
11ac VHT80
UNII 3 5775 -0.92 -3.04 -0.20 0.27 3.81 29.27
Note.

1. Result(dB m) = 10log(10"NT010) + 1 QANT1/10) + 1 Q(ANT210)) + Duty Factor (dB)

2. Limitation calculation as below.
- UNII1=17-(6.71-6)=17 - 0.71 = 16.29 dB m/Mi *Directional Gain is 6.71 dBi
- UNII3=30-(6.73-6)=30-0.73 =29.27 dBm/500 kiz *Directional Gain is 6.73 dBi

This test report shall not be reproduced, except in full, without the written approval
KCTL-TIR001-003/2


http://www.kctl.co.kr/

KCTL Inc. Report No.: T
65, Sinwon-ro, Yeongtong-gu, KR19-SRF0041-C Kc L
Suwon-si, Gyeonggi-do, 16677, Korea

TEL: 82-31-285-0894 FAX: 82-505-299-8311 Page (21) of (138)
www.kctl.co.kr

Ant0_802.11a

SGL
Count 200/200

[ 1 | [mmm.m '[:.-pmmm (] specrumz [ [»a.m

Rel Level 30.01 Offset 100 B = RBW 1 MHz
At T 10Ims = VBW 3MHz  Mode

[ ]| seectrum 2 i [»...«

SGL
Count 200/200

T LOLm: < VEW 3MH: Mode
Mi[1] 76 dBm
5.1821180 G
4
- . 3
10 45 10 45 £
J 1

20 ! 20 dee lll ".w

r ! 1

1 L
30 i f Ll EL
Iy ) *
/ 4 —— -
w2 . 0 -
- —_—
7 \ -
"
a a
. <o
[CF 5. 18 GHz _ _ 1001 pts 4.0 MHzZ, ~ - SRan 0.0 MEiz [CF 5.2 GHz ~ _ 1001 pts 4.0 MHz, ~ - SRan 0.0 MEiz
] LI ve [ ] ] LI ve

5180 Mk 5200 Mk

oz
o
Count 2007200

B = RBW 1 MHz

SGL
Count 200/200

1 e o g
4 /

y 1

\ f
a2 . a2 £

/ ra W,
i Wi
w0 w0 e e
3 AT = ;
¥ \ il i
xa A
o
it [
P wa
o T
0 0
P P
EEWEIAI § i EXIE § § Span 0.0 Miiz G s g § i EXIIE § § Span 0.0 Miiz
] LI ve [ ] ] LI ve

5240 M 5745 M

) e ) (e

100 B = RBW 500 kHz
LOUms = VBW  2MHz  Mode Auto Swes

a| [Fwavem | Somcear
o
S z00/z00

Torearms e
e
e on o

Offset 1.00 B = RBW 500 kHz
sWT

SGL
Count 200/200

MI[1] 00 diir
57820620 O
100 . 02 -
o v i
e A . -
" ,_w."’f B e P i T

=r SR et S

et Pt
Er 0
s s
0 a8 504
<00 <0
[CE 5. /85 GHZ _ _ 1001 pts .0 MHz, _ _ SRan 0.0 MEiz G 5820 GHZ _ _ 1001 pts 2.0 MHzZ, _ _ SRan 0.0 MEiz

] T [ ] ] T

5825 Mk

5785 M

This test report shall not be reproduced, except in full, without the written approval
KCTL-TIR001-003/2


http://www.kctl.co.kr/

KCTL Inc. Report No.: T
65, Sinwon-ro, Yeongtong-gu, KR19-SRF0041-C Kc L
Suwon-si, Gyeonggi-do, 16677, Korea

TEL: 82-31-285-0894 FAX: 82-505-299-8311 Page (22) of (138)
www.kctl.co.kr

Ant0_802.11n HT20

SGL
Count 200/200

[ 1 | [mmm.m '[:.-pmmm (] specrumz [ [»a.m

Rel Level 30.01 Offset 100 B = RBW 1 MHz
At

e
T o< v e wode

| spectrum 2 i [»...«

Offset 1.00 (B = REW 1 MHz SGL
sW1 Count 200/200

Rel Level 30.00 d&i
A ES T LOLm: < VEW 3MH: Mode
MI[1] 1.21 dBar
5.1785210 G
2t = - a1
| Il
o2 o2 \
Y f L

a a £ )

{ \

,I »r
50 a + L -20a - o

¥ N Wi, |,
L ok A L,
w2 s g
g \
)i 1
a - 0
oame <o
[CE 5,18 GHZ _ _ 1001 pts .0 MHz, _ _ SRan 0.0 MEiz CE 5.2 Gz _ _ 1001 pts 2.0 MHzZ, _ _ SRan 0.0 MEiz
] LI ve [ ] ] LI ve

5180 Mk 5200 Mk

SGL
Count 200/200

oz
-

SGL
Count 200/200

iy 7 Ak
111950 Gi1
- S e o R—
/
. \ . /
/ i / 8
208 ! \1’ . 2 -
y T o e,
/ L A Wty o]
o
0 s i
by
e
v g
| e 0 o
0 0
g g
[CE 5. 24 GHZ _ _ 1001 pts .0 MHz, _ _ SRan 0.0 MEiz [CE 5. /45 GHZ _ _ 1001 pts 2.0 MHzZ, _ _ SRan 0.0 MEiz
] T v [ ) ] T v

5240 M 5745 M

) e ) (e

)] ———
= e o < o 53 41 =
o | | g A A — R
Mi[1] #.51 dbm
wrarin
= .
I. I
e il O .
s . R .
20— o ot 20
- -
e »
[CF 5. /80 GHz _ _ 1001 pts 4.0 MHzZ, ~ - han-ﬂ].u Mz [CF 5,825 GHz ~ _ 1001 pts 4.0 MHz, ~ - han-ﬂ].u Mz
J ] AR L J ] AR

5825 Mk

5785 M

This test report shall not be reproduced, except in full, without the written approval
KCTL-TIR001-003/2


http://www.kctl.co.kr/

KCTL Inc.

65, Sinwon-ro, Yeongtong-gu,

TEL: 82-31-285-0894
www.kctl.co.kr

Suwon-si, Gyeonggi-do, 16677, Korea
FAX: 82-505-299-8311

Report No.:
KR19-SRF0041-C

Page (23) of (138)

KCTL

Ant0_802.11n HT40

O e |

[ ]] seectrum 2

Spectrum

[ |

et 1.00 0B = REW 1MH:z

RelLevel 30,00 dem  Offset 1.00 0B = RBW 1 MH:z
At I3 SWT  LOLms e VBW IMH: Mode futs Sweep

Rel Level 30,00 dm  Olls
At I3 SWT  101ms

SGL
Count 200/200 VEW 3 MHz

SGL
Count 200/200

Gl

[ speamumz [ e

et 1.00 0B = RBW 500 kHz

RelLevel 30,00 dem  Offset 1.00 8 = RBW 500 kHz
At I3 SWT 10Lm:e VEW 3IMH: Mode futo Swesp

T 105 ms = VBW

SGL
Count 200/200

Rel Level 30,00 dm  Olls
At IPE SW

2MHz Mode Auto Swesp

.|
W - ~
i T
/ \
= = ; .
/ i L
20 1 " F—— ”
s ’ l .
@ e yi . s
¢.~J—&'p e
Er - 0.
<0 <0
EERTIeN 1001 pt G ViE Span 60.0 iz EEWEIel 1001 pt 5.0z Span 60.0 iz
T T
() e () | - ]
oL
Count 200/200

e et e e T R R R B e
i . ‘ 1l
. ‘
| | J ‘
10 i L + 10 i
! ]
\ ]
. L - _
i — -
o -
s e
Easea T 5T etz | P it T AT ERELIT 1
AR AR

5755 M

5795 M

This test report shall not be reproduced, except in full, without the written approval

KCTL-TIR001-003/2


http://www.kctl.co.kr/

KCTL Inc. Report No.: T
65, Sinwon-ro, Yeongtong-gu, KR19-SRF0041-C Kc L
Suwon-si, Gyeonggi-do, 16677, Korea

TEL: 82-31-285-0894 FAX: 82-505-299-8311 Page (24) of (138)
www.kctl.co.kr

Ant0_802.11ac VHT20

SGL
Count 200/200

[ 1 | [mmm.m '[:.-pmmm (] specrumz [ [»a.m

Rel Level 30.01 Offset 100 B = RBW 1 MHz
At sW1

e
T o< v e wode

Yooz
Blfset 100 i = BBw 1 e
EE

SGL
Count 200/200

Rel Level 50,00 o8
e = T S0 e < VBW 3MIE Made
Mi[1] 0,44 dBar
51763310 G
ot
10 o 10 o 4
[ /
20 4 t 20 | \‘
{ \ f
h) ]
- 2
n \
) ! i e Sty
“ 5 P T
¥ w
£ £y
0. - 0
- 2o
[CF 5. 18 GHz _ _ 1001 pts 4.0 MHzZ, ~ - hﬁn-ﬂ].u Mz [CF 5.2 GHz ~ _ 1001 pts 4.0 MHz, ~ - hﬁn-ﬂ].u Mz
] T e L J ] T e

5180 Mk 5200 Mk

oz
o
Count 2007200

B = RBW 1 MHz

SGL
Count 200/200

i1 7.20 db
110790 GH
o s 1.
|
” 1 ” f
hi \ 7 N
! L o \‘v "
20 y 20 doe- s
/ W i —
/ ' i o
02 ra s 02
N N
R T
s —
e L —— o
50 e 50 e
pre pre
o s.za iz _ _itoipn 3.0 Mz _ _ Span 0.0 itz G s s Gz _ _itoipn EXIRIE _ _ Span 0.0 itz
] T | ] ] T

5240 M 5745 M

) e ) (e

n e
s el Level 30,05 b Olfsct 150 (B = REW 500 kbe oy
Coumt 2007200 it BE SWT 10ime o VBW SNHE Mads suto Smss Coumt 2007200
Mi[1] 05 dBar
57860780 a1t
vy — 3 =
f 4
o e ; A
7 5 F S
s R R i ’ R e
20 dite et —f= 20 g =
- "ol —
0 0o
P 0
cocm P
[CE 5. /85 GHZ _ _ 1001 pts .0 MHz, _ _ SRan 0.0 MEiz G 5820 GHZ _ _ 1001 pts 2.0 MHzZ, _ _ SRan 0.0 MEiz
] T e L J ] T e

5825 Mk

5785 M

This test report shall not be reproduced, except in full, without the written approval
KCTL-TIR001-003/2


http://www.kctl.co.kr/

65, Sinwon-ro, Yeongtong-gu,
Suwon-si, Gyeonggi-do, 16677, Korea

TEL: 82-31-285-0894 FAX: 82-505-299-8311

KCTL Inc.

www.kctl.co.kr

Report No.:

Page (25) of (1

KR19-SRF0041-C

38)

KCTL

ANTO0_802.11ac VHT40

e e
RefLevel 505 B Offes ©

SGL
Count 200/200

SGL
Count 200/200

SGL
Caunt 200/200

Rel Level J0.00 dor Offset 1.00 &
At 338 SWT  LDims

5 S
e |
5 f
204 4 20 8 {
! {
. | - !
. .
f A
7 =
- i .
. .
CERTAT 1001 pr 5.0 Span 500z CEWEIAT 1001 pr FAIE Span 500z
TILILIL we TILILIL we
— [T e g pe—— g |
oL Rel Level 5000 b Offeet. £ C0 68 = RBW 500 ke o
Count 200/200 A 3D SWI LDIm:e VW 2MH: Mode Auts Swesp Count 200/200
() ABar
: -
e | ~ o, | o -
! il = . 1\
f I I} it
!
| |
104 104 L .
7 i T—& —
O S N N — -
= S il
02 0
50 0
P P
CERDAEIH 1001 pr 5.0 Span 500z CENIPYETH 1001 pr FAIE Span 500z
TILILIL we TILILIL we
ANTO0_802.11ac VHT80
] | ) e [ |
Row 1 e o
VBW 30 Mode fu Caunt 200/200

Oifsal 10043 = REW 1Nz
SWT 100 ms = VBW 3tz Mode 4
o
w1 12 db MILL) 092 b
200890 oi 786670 GH
~ i .
1048 10
|
. 2 :
/ !
0 -sa i |
! ! L
] ) J M\
\ w0
/ \ .
g Y |+ T
0 1 S
P a
EERINS 1001 pis Span 160:0 MHz e 1001 pis 160 W Span 160.0 Wz
T v T v

5210 Mk

5775 M

This test report shall not be reproduced, except in full, without the written approval
KCTL-TIR001-003/2


http://www.kctl.co.kr/

KCTL Inc. Report No.: T
65, Sinwon-ro, Yeongtong-gu, KR19-SRF0041-C Kc L
Suwon-si, Gyeonggi-do, 16677, Korea

TEL: 82-31-285-0894 FAX: 82-505-299-8311 Page (26) of (138)
www.kctl.co.kr

Ant1_802.11a

R TRe
Sl 150 e = o 1

SGL
Count 200/200

oy T
Count 2007200 it ST 100 - VW S Mode
s
Mi[1] 92 dBa
51704020 01
. ~ ——
7 Y
10 ad 108 - ‘.
/ ! y
e f e ; |
308 - 300 - T
Ji I,
e »
v Lttt
pre ——
50 0 dom - -
i e
[CF 5. 18 GHz _ _ 1001 pts 2.0 MHzZ, ~ - hEnDU.UMm [CF 5.2 GHz ~ _ 1001 pts 2.0 MHzZ, ~ - hEnDU.UMm

5180 Mk 5200 Mk

et o

SGL
Count 200/200

SGL
Count 200/200

I . -
A - \ e “ 1,
\ [
\ f
10 . 1048 +
7 C 7
¥ L) /! 1,
2 . 2
\ s
\ g
0 02 :
g ; e
R \ AN ,
b ' . e Wen g
10 . ot ), 0
s
e
e [,
et . 50 b
P a
[CE 5. 24 GHZ _ _ 1001 pts 2.0 Mz, _ _ SRan S0 MEiz [CE 5. /45 GHZ ~ _ 1001 pts 4.0 MHz, ~ - SRan 0.0 MEiz
] LI ve [ ] ] LI ve

5240 M 5745 M

SGL
Count 200/200

SGL
Count 200/200

¥ L
gr——— s Rt e A - - 1
. . | |
1028 0 7 o
; 1, s

204 - - 204 - -

J A f [

/ g A
20 20m - - 0 LT

PP R T L 0 oA
w i
w0s w0z
50 e 504
0 20 02
GGz _ _ 1001 po 3.0 Mz _ _ Span 0.0 itz ERX Ry _ _ 1001 po EXIRIE _ _ Span 0.0 itz
] T e L J ] T e

5825 Mk

5785 Mt

This test report shall not be reproduced, except in full, without the written approval
KCTL-TIR001-003/2


http://www.kctl.co.kr/

KCTL Inc.

65, Sinwon-ro, Yeongtong-gu,

TEL: 82-31-285-0894

www.kctl.co.kr

Suwon-si, Gyeonggi-do, 16677, Korea
FAX: 82-505-299-8311

Report No.:

KR19-SRF0041-C

Page (27) of (138)

KCTL

Ant1_802.11n HT20

[

S B ] seectrom2

SGL
Count 200/200

SWT 101m:

Offset 100 B = RBW 1 MHz
VEW 3IMHz  Mode

SGL
Count 200/200

o T " s
Il o
10 10 - }
‘ | '
\ f '
204 1 204 .
| / \
30 0 A P L
- 7
. v
s . i
T A T
' e Yot iy,
- .
50 2 e’ b,
o oo
o ssgrs T Soui swwows| | |Eaee T PRLIE S s vz
AR AR

5180 Mk

5200 Mk

SGL
Count 200/200

et o

SGL
Count 200/200

I AU | S S po— -

i : i

f \ /

/ \ |
10 e - 4 10 oi

{ | ?/
20 dte -- - 20 de- -
i | ’ [
v \
1 . , \ .
0 0.
— i S e
! e R P
L5 g Ho v )
wa - e
A S,
i 'k‘*‘“-m
50 = 5o
P P
EEWIIe 1001 gt 5.0 Span 500 Mz RN 1001 gt .0, Span 0.0 Miiz
LI ve LI ve

5240 M

5745 M

SGL
Count 200/200

SGL
Count 200/200

oy . o — 1
| \ | 1
10 0 - - 10 - -
', / Y,
20 d 2 20 di -
8 Y — i o,
pr Iy, u.-"’hl'» N ™ N
. A d Moo, ) T, . Do W
WAy e "
. .
oy s | e PTERLIT
AR AR

5785 Mt

5825

This test report shall not be reproduced, except in full, without the written approval
KCTL-TIR001-003/2


http://www.kctl.co.kr/

KCTL Inc. Report No.: T
65, Sinwon-ro, Yeongtong-gu, KR19-SRF0041-C Kc L
Suwon-si, Gyeonggi-do, 16677, Korea

TEL: 82-31-285-0894 FAX: 82-505-299-8311 Page (28) of (138)
www.kctl.co.kr

Ant1_802.11n HT40

() e (R [ - ]

et 1.00 0B = REW 1MH:z SGL
T 10Ims = VBW 3MHz  Mode futo Sweep Count 200/200

(=) seeemumz [ SR = |
T50 B = REW 1 NiH: oL
Count 200/200

Rel Level 30,00 dm  Olls
At IPE SW

RelLevel 30,00 dem  Olfset
At IPE SW

T LOLm: = VBW JMH:  Mode Auto Swees
- .
\
/ |
| | | \
2 20 L
i I ] i
! \
0o i ! 0o i
7 I B O T o T,
b e
. e il
w2 ' oo
N
o . o
. .
[CF 5. 19 GHZ 1001 pts .0 MHzZ, ~ - SRan S0 MEiz [CF 5. 23 GHz 1001 pts B0 MHzZ, ~ - SRan S0 MEiz
] T | ] T
() soerumz (=) | - | (PSS ) seeeromz () [ -]
et 100 B = RBW 500 ke oL
Count 200/200

T 10Lms = VBW  2MHz Mode Auto Swesp

Rel Level 30,00 dm  Olls
At IPE SW

Offset 1.00 B = RBW 500 kHz SGL
SWT  10Lms = VBW  2MH: Mode Auto Swesp Count 200/200

el Level 3065
A e
e K o - -
- T I T | e
1 T 1
[ I T i
/ Il l I |
10 di= i - 104 - -
[ |
20 L 4 20 :
1 = I
7 4 o
a0, d L ne s Vo W
= L T - vy o
e Tl ., o "
5 0.
P s0cs
P Py
[CF 5. 750 GHz 1001 pts .0 MHzZ, ~ - SRan S0 MEiz [CF 5. 795 GHz 1001 pts B0 MHzZ, ~ - SRan S0 MEiz
) T v [ ) T v

5755 M 5795 M

This test report shall not be reproduced, except in full, without the written approval
KCTL-TIR001-003/2


http://www.kctl.co.kr/

KCTL Inc.

65, Sinwon-ro, Yeongtong-gu,

TEL: 82-31-285-0894

www.kctl.co.kr

Suwon-si, Gyeonggi-do, 16677, Korea
FAX: 82-505-299-8311

Report No.:

Page (29) of (138)

KR19-SRF0041-C

KCTL

Ant1_802.11ac VHT20

Rel Level 30,00 dr
At S

Yooz
Blfset 100 i = BBw 1 e

T LOLms = VBW 3MHz  Mode

e

[Fwavem | Somcear

Offset 100 B = RBW 1 MHz

OIS

et o

SGL
Count 200/200

Rel Lew
At

el 30,01

T 10Ims = VBW 3MHz  Mode

SGL
Count 200/200

Mi[1] dBar
<
e S
- B 7 'y
10 10 - 5
\ ! |
20 20 o 7 i
i i \
i / \
e \ s - \
| f \
\ ;
o 1 wa .
L et et
\ — it
0.2 ), 50 2 T,
e a
[CF 5. 18 GHz 1001 pts 2.0 MHzZ, hﬁnbu.uMﬂz [CF 5.2 GHz 1001 pts 2.0 MHzZ, ~ - hﬁnbu.uMﬂz
AR AR

5180 Mk

5200 Mk

SGL
Count 200/200

SGL
Count 200/200

100 B = RBW 500 kHz

SGL
Count 200/200

Rel Level 30,00 dar
At E

Gilset
SWT  10Im: = VBW 2 MHz

Mode futs Swes;

) »S0 dbm
52301510 G
PSSO R  p—— - e \F -
100 { ! 10 J,' |
! i i Y
20 it “J “\I 20 di- ’/"J \"\.
<30 f T A
g \ L i
40 . hY
ot il I ] I
socp 50
P P
[CF 5,24 GHZ 1001 pts 2.0 MHzZ, hﬁn S0.0 MHz [CF 5. 745 GHz 1001 pts 4.0 MHz, ~ - bﬁn-ﬂ].u Mz
TILILIL we TILILIL we
al TR e ) C——r— g g
Coumt 2007200

Mi[1] 7.01 dBm
57836810 GH
3. " - N
/ \
10 0 - 10 - -
/ b

200 .

R - .

‘- Wy |y e’ - \

& ’ - o _pltuged u -
02 0.

R A Tl
o ! U Y P =
s wa
50 0
<o <o
[CF 5. /80 GHz 1001 pts 4.0 MHzZ, hﬁn-ﬂJ.UMﬂz [CF 5,825 GHz 1001 pts 4.0 MHz, ~ - hﬁn-ﬂJ.UMﬂz
LI ve LI ve

5785 M

5825 Mk

This test report shall not be reproduced, except in full, without the written approval
KCTL-TIR001-003/2


http://www.kctl.co.kr/

Report No.:

KCTL Inc.
KR19-SRF0041-C

65, Sinwon-ro, Yeongtong-gu,
Suwon-si, Gyeonggi-do, 16677, Korea
TEL: 82-31-285-0894 FAX: 82-505-299-8311
www.kctl.co.kr

KCTL

et o

Page (30) of (138)

ANT1_802.11ac VHT40

[Fwavem | Somcear

RelLevel 30,00 dém  Offset 1 SGL
Count 200/200

SGL
Count 200/200

20 1 20 T ‘I‘
| 1 !
‘ I { |
30 1 30 cter
[ I} |
/ 1 / A
@ 7 40 L " -
b P e A P
/ o’ M
o o
a a
EEALToS RN v Gamsows| | |cszas RN AT <pan o0
AR AR

5190 Mk 5230 Mk

speatrum (][ seeemumz [ apeamma 0 [ Jemeaneman 0[] [owmvicer . {specerum [ [ seecrumz [ Topearuma [ Jspeanmma [ ]
s e Level 3053t~ Olfset 001 = RBW 500 e o
Coumt 200/200 e BE SWE iCime o VEW ZNFE Mode s Smesp Coumt 200/200

RelLevel 30,00 dem  Offset 1.00 8 = RBW 500 kHz
At I3 SWT LOLm: e VEW 2MHz Mode

REW 1 MHz

SGL
Caunt 200/200

Ioe

N | - . 1
e e il / i
| i J 1
” i ‘
| J \
20 d - B R e e Fv — A,
™ o &
4 £
o .
R i EovE s | |EammeE i EowE TR
AR AR
ANTO_802.11ac VHT80
[srearamz — ) e [ |
Tl Lavel 2000 on Difet. 150 2 = R 114 o
e 1E S Lt S Ve S e A T 2007200

Mi[1]

e = VBW 3AH: Mode 4
b
MiLl) 10 504 di
221510 GH 784110 GH
1048 - - 10 :
f Y |
- [ - I il
s s : ‘I
. | . | \
' I ' / i
( | ! 1
J | / b
/ 1 L
/ h - ™ s P PR
50
P P
lerssien: i1 pis 16,08 Span 160.0 Wz s i1 pis 160 i Span, 160.0 iz
I we I we

5210 Mk

5775 M

KCTL-TIR001-003/2

This test report shall not be reproduced, except in full, without the written approval


http://www.kctl.co.kr/

KCTL Inc. Report No.: T
65, Sinwon-ro, Yeongtong-gu, KR19-SRF0041-C Kc L
Suwon-si, Gyeonggi-do, 16677, Korea

TEL: 82-31-285-0894 FAX: 82-505-299-8311 Page (31) of (138)
www.kctl.co.kr

Ant2_802.11a

() e (R [ - ]

Offset 100 B = RBW 1 MHz
SWT  10Ims = VBW 3MHz  Mode futo Swesp

SGL
Count 200/200

Rel Level 30.01
At

SGL
Count 200/200

MI[1] 99 dBr
5.1809490 GH
p . o e, -
’ N
S— - i Y
102 r 102 .
/ \ ’ )

20 dom: + 0 - "

b ] ¥

\ I \
Er £ 1 30 o ..J \I

/ !
W A A
o o -
T T
i o .

50 - 50 e i —
0c8m <0
[CE 5,18 GHZ _ _ 1001 pts 2.0 Mz, _ _ SRan S0 MEiz CE 5.2 Gz _ _ 1001 pts 2.0 MHzZ, _ _ SRan S0 MEiz
| ] ] CILLLLLL v | ] ] CILLLLLL v

5180 Mk 5200 Mk

SGL
Count 200/200

oz
-

SGL
Count 200/200

- =
S SWI LOLme o VW 3N Mode fuic
. m -
™y ! \
\ / |
10 it 10 f
b
\ 7 '
s 1 S vy =
/ T o e T
L B e il i
02 -
o = ..
50 dpgenstt S 50 a
P P
[CF 5,24 GHZ _ _ 1001 pts 2.0 MHzZ, ~ - hﬁn S0.0 MHz [CF 5. 745 GHz ~ _ 1001 pts 4.0 MHz, - - hﬁn-ﬂ].u Mz

5240 M 5745 M

) evermmz O o]

100 B = RBW 500 kHz SGL
101ms = VBW  IMHz  Mode fuio Swesy Count 200/200

a| [Fwavem | Somcear
eTCovel 559 B ol
o g

SGL
Count 200/200

I T
5784201001
~Xo X
- p— 1
| /
10 e 10 i ‘
7
. i "
o/ s, A .
20 0 —— 20 0 1 N
B R N S A - ] tre
A b I
P s
w w
e Py
niem e
[CF 5. /80 GHz _ 1001 pts 4.0 MHzZ, - - hﬁn-ﬂ].uMﬂz [CF 5,825 GHz ~ _ 1001 pts 4.0 MHz, - - hﬁn-ﬂ].uMﬂz
J T e L J J T e

5825 Mk

5785 Mt

This test report shall not be reproduced, except in full, without the written approval
KCTL-TIR001-003/2


http://www.kctl.co.kr/

KCTL Inc. Report No.: T
65, Sinwon-ro, Yeongtong-gu, KR19-SRF0041-C Kc L
Suwon-si, Gyeonggi-do, 16677, Korea

TEL: 82-31-285-0894 FAX: 82-505-299-8311 Page (32) of (138)
www.kctl.co.kr

Ant2_802.11n HT20

et o

SGL
Count 200/200

[ 1 | [mmm.m '[:.-pmmm (] specrumz [ [»a.m

Rel Level 30.01 Offset 100 B = RBW 1 MHz
At u

e
o S AT ate

Yooz
Blfset 100 i = BBw 1 e
o

SGL
Count 200/200

Mi[1] 65 dBar
10 10 45 i
1]
|’ |
s s ‘
! 1
1 b
30 cite 2 EL
\
J hY
40 ds 40 di — —
o
s don
e ; s .
- o
[CF 5. 18 GHz _ _ 1001 pts 2.0 MHzZ, ~ - hEnDU.UMﬂz [CF 5.2 GHz 1001 pts 2.0 MHzZ, ~ - hEnDU.UMﬂz
] AR L J ] AR

5180 Mk 5200 Mk

SGL
Count 200/200

SGL
Count 200/200

Mi[1] 5.14 dbm 1] 01 dBar
52389510 GH 140810 GH
e o -
- i —— /
7 ¥ f
/ \ |
10 i 1 10 f L
- | L - / \
/ ) o R
. Y Y
02 L 0 -
7 . e e
40 4 b 40
- e
0 et e 50 e
20 20
[CE 5. 24 GHZ _ _ 1001 pts 2.0 Mz, _ _ SRan S0 MEiz [CE 5. /45 GHZ _ _ 1001 pts 2.0 MHzZ, _ _ SRan 0.0 MEiz
] T [ ] ] T
] secctrum 2 e ol () e () | - ]
Rel Level 5000 dom  Offaet 100 B = REW 500 kHz oL Rel Level 5000 dom  Offact 100 B = REW 500 kHz oL
At JE SWI L0Lm: e VBW 2MH: Mode Count 200/200 At JE SWT 10Im: e VBW 2MH: Mods futo Swes Count 200/200
MiL1) 5,03 dhm
57844410 GH
- - " -
. . - -
10 ,- - 10 AL .
s A\ N '
20 o o
= e =
" — ~
. o oy
s s
0 a8 50
<00 <0
[CE 5. /85 GHZ _ _ 1001 pts .0 MHz, _ _ SRan 0.0 MEiz G 5820 GHZ _ _ 1001 pts 2.0 MHzZ, _ _ SRan 0.0 Mtz
] T [ ] ) L e

5825 Mk

5785 M

This test report shall not be reproduced, except in full, without the written approval
KCTL-TIR001-003/2


http://www.kctl.co.kr/

KCTL Inc.
65, Sinwon-ro, Yeongtong-gu,
Suwon-si, Gyeonggi-do, 16677, Korea
TEL: 82-31-285-0894
www.kctl.co.kr

FAX: 82-505-299-8311

Report No.:
KR19-SRF0041-C

Page (33) of (138)

KCTL

Ant2_802.11n HT40

O e |

[mmmm '[.x-pnm.m (] specrumz [ [\iln.vlmm.i

et 1.00 0B = REW 1MH:z

RelLevel 30,00 dem  Offset 1.00 0B = RBW 1 MH:z
At I3 SWT  LOLms e VBW IMH: Mode futs Sweep

T 10Ims = VBW 3MHz  Mode futo Sweep

Rel Level 30,00 dm  Olls
At IPE SW

SGL
Count 200/200

SGL
Count 200/200

db
oaH
. e S
Se— S - T
| 10 ] i
i | i
wen f | e com { |
| | ! \
I . | i
x4 i T 00 / I
/ 4 ot b
w2 / 4 42— s .
\ hewa v Zrw
L y o
0 ¥ ] - 0.
oame <o
EACTA 1501 pi B.0NZ Span 600 Miiz EERWELI 1501 pi BOMITE Span 600 Miiz
LI ve LI ve

5190 Mk

5230 Mk

Gl

(o )

e o

O ESSETES

[Fwavem | Somcear

et 1.00 0B = RBW 500 kHz

RelLevel 30,00 dem  Offset 1.00 8 = RBW 500 kHz
At I3 SWT 10Lm:e VEW 3IMH: Mode futo Swesp

2MHz Mode Auto Swesp

Rel Level 30,00 dm  Olls
At IPE SW

SGL
Count 200/200 T 101 ms = VBW

SGL
Count 200/200

] i
57495650 611
X - .
| P | it o L R P ot

. Il ‘ ; A

T | [l

[ | I‘ ]

. | I |

. ! \ ”

| |
20 of - | 20 i

f . .

4 \"'.,uw. BT B TR
0 T S — -0 co S
Pu——
i
P P
P P
CEREEIT 1001 o B0 oo | |Gomse 1001 o B0 Span o0 g
T e T e

5755 M

5795 M

This test report shall not be reproduced, except in full, without the written approval

KCTL-TIR001-003/2


http://www.kctl.co.kr/

KCTL Inc. Report No.: T
65, Sinwon-ro, Yeongtong-gu, KR19-SRF0041-C Kc L
Suwon-si, Gyeonggi-do, 16677, Korea

TEL: 82-31-285-0894 FAX: 82-505-299-8311 Page (34) of (138)
www.kctl.co.kr

Ant2_802.11ac VHT20

et o

SGL
Count 200/200

[ 1 | [mmm.m '[:.-pmmm (] specrumz [ [»a.m

Rel Level 30.01 Offset 100 B = RBW 1 MHz
At

(o
S e VW Are Mode

SGL
Count 200/200

T LDLms = VBW 3MH: Mode
MI[1] 0,62 dber
5.1814950 GH
...... W} ~
A
10 d 0. i .
f |
/ i I
20 2 20 2 .
208 - T 50 a -
/ A - ..
0 1 @ i e el
! - o
J L,
/ \, o [
0. 5ok =
0 a5 0.2
[Gsisci . . 1001 prs 2.0V . _ Span 50.0 iz EEE¥IET . . 1001 prs S0z, . _ Span 50.0 iz
] T e L J ] T e

5180 Mk 5200 Mk

SGL
Count 200/200

SGL
Count 200/200

MiL1] .47 di
5.2388510 GH
RO A o N -
- " !

/ \ .

{ 4 | \

/ | I |
1048 - 1048

| | / N
20 a 20148 - .

] [ it
e iy
e 5 s
7 \
o Nl
w0 - e o
! T,
et b,
i - 50
0 e 0 e
o s.za iz _ _itoipn .08z _ _ Span S0.0 iz G s s Gz _ _itoipn EXIRIE _ _ Span 0.0 itz
] ] CILLLLLL v | ] ] CILLLLLL v

5240 M 5745 M

) e ) (e

Yooz T a o [t specran
Rel Level 5000 b Offeet £ o0 68 = RBW 500 ke o Rel Level 5000 b Offeet. £ C0 68 = RBW 500 ke o
e = T ol < VBW 2N Mode Caunt 200/200 e 30 SWI L01m: o VBW 3N Mode Auto Smes Caunt 200/200
MI[1] 7,85 dir
57841610 G
o, [ X
4 i -
| |
10 " 10 L
/ i,
f N Y
20 o >+ - 20 o
o i, o R
e - ety o e,
wa wa
0 0
- 2o
[CF 5. /80 GHz _ _ 1001 pts 4.0 MHzZ, ~ - SRan 0.0 MEiz [CF 5,825 GHz ~ _ 1001 pts 4.0 MHz, ~ - SRan 0.0 MEiz
] T e L J ] T e

5825 Mk

5785 M

This test report shall not be reproduced, except in full, without the written approval
KCTL-TIR001-003/2


http://www.kctl.co.kr/

KCTL Inc. Report No.: T
65, Sinwon-ro, Yeongtong-gu, KR19-SRF0041-C K L
Suwon-si, Gyeonggi-do, 16677, Korea
FAX: 82-505-299-8311

TEL: 82-31-285-0894
www.ketl.co.kr Page (35) of (138)

ANT2_802.11ac VHT40

[Fwavem | Somcear

RelLevel 30,00 dém  Offset 1 SGL
Count 200/200

Gl

SGL
Count 200/200

I SO RSSO [ S
i f
! 1
1 i
f i |
20 8 - 1 204 { |
] /
ny | | ny {
, . 7 Y
! \ \
! Y LY
@ @ -
4 b e L
/ L -
50 g A % 50
. <o
[CF 5. 19 GHZ 1001 pts .0 MHzZ, ~ - SRan S0 MEiz [CF 5. 23 GHz ~ _ 1001 pts B0 MHzZ, ~ - SRan S0 MEiz
] LI ve [ ] ] LI ve
) ] v C e )
oL Rel Level 30.00 dbm  Offact 100 B = RBW 500 ke oL
Count 200/200 At JE SWT 10Ims e VBW IMH: Mode futo Sweep Count 200/200
b
a o
f i )
o] - S e . - —
f !
i \ { \If
i T i i
] !
. , t . |
| ] .
T o -
20 i — — 204 — —
a 02
0 0 a8
P P
[CF 5. 750 GHz 1001 pts .0 MHzZ, ~ - SRan S0 MEiz [CF 5. 795 GHz 1001 pts B0 MHzZ, ~ - SRan S0 MEiz
] LI ve [ ] ] LI ve
ANTO0_802.11ac VHT80
) - e =] ) | e =\
B Offast 100 « REW 1MH: E RalLeval 3000 dom  Offast 100 & = REW 1MH: E
S SWT LOLms = VBW 3NMH: Mode A Count 200/200 At S5E SWT 10ims = VBW 3NH Mode Auto Sweep Count 200/200
o
MILL] 57 d wi1] 020 dB
202490 Gh 763970 1
g g e I
Los, B
- . o |
| i |
2 i } 2 i -
1
| L J
0 0
] T i 5
i 4 ! !
L “
| -
/ .1 i .
0. - 0
P P
[CF 5.21 GHz 1001 pts 16.0 MHz, _ - hEanIbI].uMHz [CF 5,775 GHz 1001 pts 16.0 MHz, _ - hEanIbI].uMHz
] T v [ T ] T v

5775 M

5210 Mk

This test report shall not be reproduced, except in full, without the written approval
KCTL-TIR001-003/2


http://www.kctl.co.kr/

KCTL Inc. Report No.: Tl
65, Sinwon-ro, Yeongtong-gu, KR19-SRF0041-C K
Suwon-si, Gyeonggi-do, 16677, Korea
TEL: 82-31-285-0894 FAX: 82-505-299-8311 Page (36) of (138)

www.kctl.co.kr

7.3. 26 dB Bandwidth & 99% Occupied Bandwidth
Test setup

EUT Attenuator Spectrum analyzer

Limit
N/A

Test procedure

26dBbandwidth
KDB 789033 D02 v02r01 - Section C.1

99% bandwidth
KDB 789033 D02 v02r01 - Section D

Test settings

26 dB Bandwidth

1. Set RBW = approximately 1% of the emission bandwidth.
Set the VBW > RBW.

Detector = Peak.

Trace mode = max hold.

o pwDd

Measure the maximum width of the emission that is 26 dB down from the maximum of

the emission. Compare this with the RBW setting of the analyzer. Readjust RBW and
repeat measurement as needed until the RBW/EBW ratio is approximately 1%.

2. 99% Occupied Bandwidth

Set center frequency to the nominal EUT channel center frequency.

Set span = 1.5 times to 5.0 times the OBW.

Set RBW = 1% to 5% of the OBW

Set VBW = 3 x RBW

Video averaging is not permitted. Where practical, a sample detection and single sweep
mode shall be used. Otherwise, peak detection and max hold mode (until the trace
stabilizes) shall be used.

6. Use the 99% power bandwidth function of the instrument (if available).

7. If the instrument does not have a 99% power bandwidth function, the trace data points
are recovered and directly summed in power units. The recovered amplitude data points,
beginning at the lowest frequency, are placed in a running sum until 0.5% of the total is
reached; that frequency is recorded as the lower frequency. The process is repeated until
99.5% of the total is reached; that frequency is recorded as the upper frequency. The 99%
occupied bandwidth is the difference between these two frequencies.

aprwde
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Test results
26 dB bandwidth
Measured Measured Measured
Bandwidth Bandwidth Bandwidth
Test mode Frequency(Mk) ANTO ANT1 ANT2
(MHz) (MHz) (MHz)
5180 20.03 19.94 20.14
11a 5200 19.98 19.90 20.14
5240 20.08 19.90 20.10
5180 20.53 20.34 20.3
11n HT20 5200 20.48 20.38 20.34
5240 20.48 20.22 20.42
5190 39.16 39.08 39.00
11n HT40
5230 39.32 39.16 39.08
5180 20.58 20.30 20.46
11ac VHT20 5200 20.48 20.30 20.38
5240 20.53 20.30 20.42
5190 39.32 39.00 39.00
11ac VHT40
5230 39.40 39.08 39.00
11ac VHT80 5210 80.24 79.92 79.92
99% bandwidth
Occupied Bandwidth |Occupied Bandwidth |Occupied Bandwidth
0, 0, 0,
Test mode Frequency(Mi) (93\{:?:\’ ) (Qiﬁ%W) (QiﬁTBZW )
(MHz) (MHz) (MHz)
11a 5240 16.82 16.81 16.72
11n HT20 5240 17.86 17.77 17.76
11n HT40 5230 36.27 36.21 36.20
11ac VHT20 5240 17.88 17.75 17.78
11ac VHT40 5230 36.19 36.21 36.19
11ac VHT80 5210 75.61 75.67 75.54
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