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3. 26 dB Bandwidth & 99 % Bandwidth

3.1. Test Setup

EUT Attenuator Spectrum Analyzer

3.2. Limit

None; for reporting purpose only.

3.3. Test Procedure

3.3.1. 26 dB Bandwidth

1. This measurement settings are specified in section II.C.1 of KDB 789033 D02 General UNII Test

Procedures New Rules v02r01.
2. Set RBW = approximately 1 % of the emission bandwidth.

3. Set the VBW > RBW.

4. Detector = Peak.

5. Trace mode = max hold.

6. Measure the maximum width of the emission that is 26 dB down from the peak 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 %.

Remark;

In case of band crossing channels 138, 142 and 144, the measurement is complied with section II.A of KDB
789033 D02 General UNII Test Procedures New Rules v02r01.
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3.3.2. 99 % Bandwidth

3.3.21 FCC

1. This measurement settings are specified in section 1I.D of KDB 789033 D02 General UNII Test
Procedures New Rules v02r01.

. 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 2 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.

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

. 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.

O WN

o0

In the result,
- DFS requirements are not applicable in the 5 150 Mz ~ 5 250 M.

3.3.221C

e The span of the spectrum analyzer shall be set large enough to capture all products of the modulation
process, including the emission skirts, around the carrier frequency, but small enough to avoid having other
emissions (e.g. on adjacent channels) within the span.

e The detector of the spectrum analyzer shall be set to “Sample”. However, a peak, or peak hold, may be
used in place of the sampling detector since this usually produces a wider bandwidth than the actual
bandwidth (worst-case measurement). Use of a peak hold (or “Max Hold”) may be necessary to determine
the occupied / x dB bandwidth if the device is not transmitting continuously.

e The resolution bandwidth (RBW) shall be in the range of 1 % to 5 % of the actual occupied / x dB bandwidth
and the video bandwidth (VBW) shall not be smaller than three times the RBW value. Video averaging is not
permitted.

Note: It may be necessary to repeat the measurement a few times until the RBW and VBW are in compliance
with the above requirement.

For the 99 % emission bandwidth, the trace data points are recovered and directly summed in linear power
level terms. The recovered amplitude data points, beginning at the lowest frequency, are placed in a running
sum until 0.5 % of the total is reached, and that frequency recorded. The process is repeated for the highest
frequency data points (starting at the highest frequency, at the right side of the span, and going down in
frequency). This frequency is then recorded. The difference between the two recorded frequencies is the
occupied bandwidth (or the 99 % emission bandwidth).
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3.4. Test Result

Ambient temperature (23+£1) &
Relative humidity 47 % R.H.
-SISO_Core 0
Test mode: 1la
Band Frequency Ch. Data Rate 26 dB Bandwidth 99 % Bandwidth
(Miz) (Mbps) (Mz) (M)
5180 36 21.139 16.961
U-NII 1 5220 44 21.099 17.019
5240 48 21.179 17.019
5260 52 21.059 16.961
U-NII 2A 5300 60 21.259 16.961
5320 64 21.179 16.961
5500 100 ° 21.139 17.019
U-NII 2C 5580 116 21.179 17.019
5700 140 21.059 17.019
5745 149 21.259 17.019
U-NII 3 5785 157 21.179 17.019
5825 165 21.219 17.019
Test mode: 11n_HT20
Band Frequency Ch. Data Rate 26 dB Bandwidth 99 % Bandwidth
(Mtz) (Mbps) (Mtz) (Mz)
5180 36 21.299 17.887
U-NII 1 5220 44 21.339 17.945
5240 48 21.139 18.003
5260 52 21.259 17.945
U-NII 2A 5300 60 21.419 17.945
5320 64 21.379 17.945
MCS2
5500 100 21.419 17.887
U-NII 2C 5580 116 21.379 17.945
5700 140 21.179 18.003
5745 149 21.379 17.945
U-NII 3 5785 157 21.459 17.887
5825 165 21.339 17.945
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Test mode: 11n_HT40

Band Frequency Cch Data Rate 26 dB Bandwidth 99 % Bandwidth
(Mz) : (Mbps) (Mz) (Mtz)
5190 38 39.960 36.237
U-NII 1
5230 46 40.120 36.237
5270 54 40.040 36.237
U-NII 2A
5310 62 40.040 36.353
5510 102 MCSO0 40.120 36.237
U-NII 2C 5550 110 40.440 36.353
5670 134 40.120 36.237
5755 151 40.200 36.237
U-NII 3
5795 159 40.120 36.353
Test mode: 11ac VHT80
Band Frequency Cch Data Rate 26 dB Bandwidth 99 % Bandwidth
(Mz) ) (Mbps) (Mtz) (M)
U-NII 1 5210 42 81.359 75.716
U-NII 2A 5290 58 81.998 75.716
MCS2
U-NII 2C 5530 106 81.518 75.716
U-NII 3 5775 155 81.678 75.716
Band-crossing channel
Frequency Data Rate 26 dB Bandwidth
Band Ch.
(M) (Mbps) (M)
1lla 5720 144 9 15.589
11n_HT20 5720 144 MCS2 15.629
11n_HT40 5710 142 MCSO0 34.980
1llac_VHT80 5690 138 MCS2 75.759
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- SISO_Core 1

Test mode: 11

a

Band Frequency Ch. Data Rate 26 dB Bandwidth 99 % Bandwidth
(Miz) (Mbps) (Mz) (Mtz)
5180 36 20.939 17.019
U-NII 1 5220 44 20.939 17.019
5240 48 20.939 17.019
5260 52 21.019 17.019
U-NII 2A 5300 60 21.099 17.019
5320 64 20.859 17.019
5500 100 ° 20.859 17.019
U-NII 2C 5580 116 21.019 17.019
5700 140 21.099 17.019
5745 149 20.859 17.019
U-NII 3 5785 157 20.899 17.019
5825 165 21.019 17.019
Test mode: 11ac_VHT20
Band Frequency Ch. Data Rate 26 dB Bandwidth 99 % Bandwidth
(MHz) (Mbps) (Miz) (Miz)
5180 36 21.499 18.003
U-NII' 1 5220 44 21.299 18.003
5240 48 21.219 17.945
5260 52 21.219 17.945
U-NII 2A 5300 60 21.379 17.945
5320 64 21.499 17.945
MCS2
5500 100 21.459 17.945
U-NII 2C 5580 116 21.379 17.945
5700 140 21.299 18.003
5745 149 21.499 18.003
U-NII 3 5785 157 21.179 17.945
5825 165 21.339 18.003

RTT7081-02(2020.10.05)(0)

A4(210 mm * 297 mm)



SGES

Report Number:

SGS Korea Co., Ltd.

4, LS-ro 182beon-gil, Gunpo-si, Gyeonggi-do, Korea, 15807

Tel. +82 31 428 5700 / Fax. +82 31 427 2370
http://www.sgsgroup.kr

F690501-RF-RTL004006

Page:

114 of

367

Test mode: 11n_HT40

Band Frequency Cch Data Rate 26 dB Bandwidth 99 % Bandwidth
(Mz) : (Mbps) (Mz) (Mtz)
5190 38 39.720 36.122
U-NII 1
5230 46 39.800 36.237
5270 54 39.960 36.122
U-NII 2A
5310 62 39.720 36.237
5510 102 MCS2 39.880 36.237
U-NII 2C 5550 110 39.640 36.122
5670 134 39.800 36.237
5755 151 39.880 36.237
U-NII 3
5795 159 40.040 36.237
Test mode: 11ac VHT80
Band Frequency Cch Data Rate 26 dB Bandwidth 99 % Bandwidth
(Mz) ) (Mbps) (Mtz) (M)
U-NII 1 5210 42 81.518 75.716
U-NII 2A 5290 58 81.838 75.716
MCS1
U-NII 2C 5530 106 81.838 75.716
U-NII 3 5775 155 81.678 75.716
Band-crossing channel
Frequency Data Rate 26 dB Bandwidth
Band Ch.
(M) (Mbps) (M)
1lla 5720 144 6 15.470
1lac_VHT20 5720 144 MCS2 15.709
11n_HT40 5710 142 MCS2 34.820
1llac_VHT80 5690 138 MCS1 76.079
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- MIMO
Test mode: 11n HT20
Band Frequency - Data Rate 26 dB Bandwidth (Mz) | 99 % Bandwidth (M)
(Mz) (Mbps) Core 0 Core 1 Core 0 Core 1
5180 36 21.019 21179 18.061 18.003
U-NII 1 5220 44 21.219 21.299 18.061 18.061
5240 48 21.339 21179 18.061 18.003
5 260 52 20.579 21.179 18.003 18.061
U-NII 2A 5300 60 20.420 21.339 18.003 18.003
5320 64 20.500 21.339 18.003 18.061
MCS13
5500 100 21179 21.259 18.003 18.061
U-NIl 2C 5580 116 21.299 21.219 18.003 18.003
5700 140 21.339 21.259 18.061 18.061
5745 149 21.099 21.099 18.061 18.003
U-NII 3 5785 157 21.299 21.419 18.061 18.061
5825 165 21.499 21.259 18.061 18.061
Test mode: 11ac VHT40
Band Fre ?ML];Z (;n cy ch. D(a“tnabsz)te 26 dB Bandwidth (M) | 99 % Bandwidth (M)
Core 0 Core 1 Core 0 Core 1
5190 38 39.880 40.040 36.469 36.469
VNI 5230 46 39.720 40.200 36.353 36.469
5270 54 39.880 39.800 36.353 36.353
U-NII 2A
5310 62 40.040 39.800 36.585 36.353
5510 102 MCS3 40.200 39.960 36.469 36.469
U-NII 2C 5550 110 40.120 40.200 36.469 36.469
5670 134 40.040 39.880 36.469 36.469
5755 151 40.120 39.880 36.353 36.353
OIS 5795 159 40.040 39.880 36.469 36.469
Test mode: 11ac_VHTS80
Band Fre?ML];;n cy ch. D(a“tnabssa)te 26 dB Bandwidth (M) | 99 % Bandwidth (M)
ANT 1 ANT 2 ANT 1 ANT 2
U-NII 1 5210 42 82.158 81.199 75.948 75.948
U-NII 2A 5290 58 82.318 81.518 75.716 75.948
U-NII 2C 5530 106 MES6 82.158 81.359 75.948 75.716
U-NII 3 5775 155 81.838 81.998 75.948 75.716
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Band-crossing channel

Frequency Data Rate 26 dB Bandwidth (Mk)
Band Ch. Mb
(Mik) (Mbps) Core 0 Core 1
11n_HT20 5720 144 MCS13 15.829 15.589
1lac_VHT40 5710 142 MCS3 35.220 34.900
1lac_VHT80 5690 138 MCS6 75.919 75.919
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Low Channel
(5 260 Miz)

Middle Channel
(5 300 Mtz)

High Channel
(5 320 Miz)

Spectrum ]

(=)

Ref Level 7.00 dBm
Att 25 dB
TDF

SWT 1ms @ YBW 500 kHz

@ RBW 200 kHz

Mode Sweep

@ LPk View

0ds

Wy M1

-10 dBm

-20d

WWW

-2.20 dBm|
5.2623580 GHz|
-28.73 dBm|
5.2494505 GHz|

ST dsm—P1 -28.200

-40 dBm

dBn¥

N\,J’\W

-50 d

-60 dBm

-70 dBm

-80 d

-90 dem

CF 5.26 GHz

1001 pts

Span 40.0 MHz

(Marker

X-value

|

Y-value | Function

Function Result |

Type | Ref | Trc |
M1 I

M2 ik

D3| m2| 1

5.262358 GHz
5.2494505 GHz
21.0583 MHz

-2.20 dBm |
-28.73 dBm |
0.33dB |

D)

J

Spectrum ]

(=]

Ref Level 7.00 dBm
Att 25 dB
TDF

SWT 1ms @ YBW 500 kHz

@ RBW 200 kHz

Mode Sweep

@ 1Pk View

od

mp ML

-10 dem

-20d

WWM

-2.53 dBm|
5.3022780 GHz|
-29.73 dBm|
5.2894106 GHz|

S0 dem—01 -28.530

-40 dem

dBne

Tl

-50 d

-60 dB

-70 dem

-80 d

-90 de

CF 5.3 GHz

1001 pts

Span 40.0 MHz

[Marker

X-value

|

Y-value |__Function

Function Result |

Type | Ref | Trc |
M1 I

[ |
D3] m2| 1

5.302278 GHz

5.2894106 GHz |

21.2587 MHz

-2.53 dem |
-29.73 dBm |
0.18 db |

]

J

Spectrum

(=)

Ref Level 7.00 dBm

@ RBW 200 kHz

Att 25dB  SWT 1ms @ YBW 500kHz Mode Sweep
TDF
@ 1Pk View
mM1[1] -2.70 dBm
od e 5.3223580 GHz|
WWM -28.91 dBm
-10 dBm j 5.3094505 GHz|
-20d

S @Em=—01 -28.700

-40 dem

et o™ CELTIR Ry
-50 d
-60 di
-70 dBm:
-80 d
-90 dB
CF 5.32 GHz 1001 pts Span 40.0 MHz
(Marker
Type | Ref | Trc | X-value | Y-value |__Function | Function Result |
M1 | 1 5.322358 GHz | -2.70 dBm |
M2 1 5.3094505 GHz | -28,91 dBm |
pal M2 1 21.1788 MHz | -0.17 dB |

)

J

RTT7081-02(2020.10.05)(0)

A4(210 mm * 297 mm)



SGS Korea Co., Ltd.
4, LS-ro 182beon-gil, Gunpo-si, Gyeonggi-do, Korea, 15807
Tel. +82 31 428 5700 / Fax. +82 31 427 2370
http://www.sgsgroup.kr

F690501-RF-RTL004006

119 367

Report Number:

Page:

802.11a (Band 2C)

Low Channel
(5 500 Mhz)

Middle Channel
(5 580 M)

Spectrum ]

(=)

Ref Level 8.00 dBm
Att 25 dB
TDF

@ RBW 200 kHz
SWT 1ms @ YBW 500 kHz

Mode Sweep

@ LPk View

od

M1[1] -1.73 dBm

M1 5.5023180 GHz

-10 dem

-27.87 dBm|
5.4894905 GHz|

-20 d

-30 de

-40 dBm

-50 d

-60 dB

-70 dBm

-80d

CF 5.5 GHz

1001 pts Span 40.0 MHz

(Marker

X-value |

Y-value

| _Function | Function Result |

Type | Ref | Trc |
M1 I

[ |
D3| m2| 1

5.502318 GHz
5.4894905 GHz
21.1383 MHz

-1.73 dém |
-27.87 dém
-0.05 dB |

D)

) QD wa

Spectrum ]

(=]

Ref Level 7.00 dBm
Att 25 dB
TDF

@ RBW 200 kHz
SWT 1ms @ YBW 500 kHz

Mode Sweep

@ LPk View

od

M1[1] -2.17 dBm

M1

-10 dem

5.5823580 GHz|
-28.36 dBm|

-20d

WW{’“‘WW\

5.5694505 GHz

ST dsm—P1 -28.170

-40 dem

dBrm

frserpAn

-50 d

-60 dB

-70 dem

-80 d

-90 de

CF 5.58 GHz

1001 pts

Span 40.0 MHz

(Marker
X-value

|

Y-value |__Function

Function Result |

Type | Ref | Trc |
M1 | 1 5.582358 GHz
M2 1

D3] m2| 1 21.1788 MHz

5.5694505 GHz |

-2.17 dBm |
-28.36 dBm |
-0.27 dB |

]

J

Spectrum

High Channel

(=)

Ref Level 7.00 dBm
Att 25 dB
TDF

(5 700 M)

@ RBW 200 kHz
SWT 1ms @ YBW 500 kHz

Mode Sweep

@ 1Pk View

od

M1 mM1[1]

-10 dem
/

-20d

W’”\MWWM\\

-2.38 dBm|
5.7022780 GHz|
-28.57 dBm|
5.6895305 GHz|

30 gem—01 -28.380 den

-40 dem

TNy

-50 d

-60 d

-70 dem

-80 d

-90 de

CF 5.7 GHz

1001 pts

Span 40.0 MHz

(Marker
X-value

|

Y-value |__Function

Function Result |

Type | Ref | Trc |
ML I

M2 1
D3| m2| 1

5.6895305 GHz

5.702278 GHz |

21.0589 MHz |

-2.38 dem |
-28.57 dBm |
0.03 db |

]

J

RTT7081-02(2020.10.05)(0)

A4(210 mm * 297 mm)



Report Number:

SGS Korea Co., Ltd.
4, LS-ro 182beon-gil, Gunpo-si, Gyeonggi-do, Korea, 15807

http://www.sgsgroup.kr

F690501-RF-RTL004006

Tel. +82 31 428 5700 / Fax. +82 31 427 2370

Page: 120 of 367

802.11a (Band 3)

Low Channel
(5 745 Miz)

Middle Channel
(5 785 i)

High Channel
(5 825 i)

Spectrum ]

(=)

Ref Level 7.00 dBm

@ RBW 200 kHz

Att 25dB  SWT 1ms @ VBW 500 kHz Mode Sweep
TOF
@ 1Pk View
Mi1] ~3.07 dBm)|
0de — 5.7473580 GHz
me -29.51 dBm
-10 dBm J 5.7344106 GHz,
20d

-40 dBm

U dBm==D1 -29.070 dB

oAl ey st
-50 d
-60 dBm:
-70 dBm
-80 d
-90 dBm-
CF 5.745 GHz 1001 pts Span 40.0 MHz
(Marker
Type | Ref | Trc | X-value | Y-value | _Function | Function Result |
M1 | 1 5.747358 GHz -3.07 dém |
M2 | 1 5.7344106 GHz -29.51 dém |
D3| M2 1 21.2587 MHz -0.05 dB |

D)

J

Att
TDF

Spectrum ]

(=]

Ref Level 7.00 dBm

25 dB

SWT 1ms @ YBW 500 kHz

@ RBW 200 kHz

Mode Sweep

@ 1Pk View

od

M1[1] -2.74 dBm

M1

-10 dem

5.7873180 GHz|
-28.98 dBm|

-20d

/WWM

5.7744505 GHz

-40 dem

30 dBm—yP L

-50 d

-60 dB

-70 dem

-80 d

-90 de

CF 5.785 GHz

1001 pts

Span 40.0 MHz

[Marker

X-value | Y-value |

Function | Function Result |

M2
D3

Type | Ref | Trc |
M1 I

1

m2| 1

5.787318 GHz
5.7744505 GHz |
21.1788 MHz

-2.74 dBm |
-28.98 dBm |
-0.45 dB |

]

J

Ref Level
Att
TDF

Spectrum

(=)

7.00 dBm
25 dB

SWT 1ms @ YBW 500 kHz

@ RBW 200 kHz

Mode Sweep

@ 1Pk View

od

M1[1] -2.82 dBm

M1

-10 dem

L hltp gt

5.8273180 GHz|
-29.42 dBm|

-20d

5.8144106 GHz

-40 dem

—STaBm—D1 -28.820

-50 d

sttt

-60 d

-70 dem

-80 d

-90 de

CF 5.825 GHz

1001 pts

Span 40.0 MHz

(Marker

X-value | Y-value |

Function | Function Result |

M2
D3

Type | Ref | Trc |
ML I

1

m2| 1

5.827318 GHz |
5.8144106 GHz |
21.2188 MHz |

-2.82 dem |
-29.42 dBm |
0.30 dB |

)

J

RTT7081-02(2020.10.05)(0)

A4(210 mm * 297 mm)



SGS Korea Co., Ltd.
4, LS-ro 182beon-gil, Gunpo-si, Gyeonggi-do, Korea, 15807
Tel. +82 31 428 5700 / Fax. +82 31 427 2370
http://www.sgsgroup.kr

F690501-RF-RTL004006

121 367

Report Number:

Page:
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802.11n_HT20 (Band 2A)
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802.11n_HT20 (Band 2C)
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