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7. On Time, Duty Cycle and Measurement methods

7.1. Test Limit

None; for reporting purposes only.

7.2. Test Procedure

KDB 789033 Zero-Span Spectrum Analyzer Method.

7.3. Test Setup Layout

EUT

Cable

Attenuators

Spectrum Analyzer

7.4. Test Result and Data

Modulation Mode On Time (msec) Pe(rri]cﬂ)lge'l(':i)m © Duty Cycle (%)
802.11a 2.100 2.135 98.36%
802.11ac VHT20 3.960 3.996 99.10%
802.11ac VHT40 3.980 4.010 99.25%
802.11ac VHT80 3.978 4.014 99.10%
802.11ac VHT160 3.980 4.010 99.25%
802.11ax HE20 4.002 4.038 99.11%
802.11ax HE40 3.996 4.032 99.11%
802.11ax HE80 3.996 4.032 99.11%
802.11ax HE160 3.996 4.032 99.11%

7.5. Measurement Methods

26 dB and 6dB Emission BW

KDB 789033 v02r01, Section C

99% Occupied BW

KDB 789033 v02r01, Section D

Conducted Output Power

(Method PM-G)

KDB 789033 v02r01, Section E.2.d and E.3.b

Power Spectral Density

KDB 789033 v02r01, Section F

restricted bands

Unwanted emissions in

KDB 789033 v02r01, Sections G and H

non-restricted bands

Unwanted emissions in

KDB 789033 v02r01, Sections G and H
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Modulation Type: 802.11ax HE40 Modulation Type: 802.11ax HE80

Modulation Type: 802.11ax HE160
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8. 6dB Bandwidth & 99% Occupied Bandwidth

8.1. Test Limit

FCC §15.407
The minimum 6 dB bandwidth shall be at least 500 kHz.

8.2. Test Procedure

Reference to 789033 v02r01 General UNII Test Procedures New Rules v01: The transmitter output
is connected to a spectrum analyzer with the RBW set to100KHz, the VBW >= 3 x RBW, peak
detector and max hold.

8.3. Test Setup Layout

Attenuators Spectrum Analyzer

EUT

Cable
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8.4. Test Result and Data (6dB Bandwidth)
In the 5.8GHz Band

SISO
6dB
Mode Channel Fr?'\q/ll;'ezr;w Ba(m"’z'?th MImEnNtlil_r}nZ )lelt
ANT A

149 5745 13.23 0.50
802.11a 157 5785 10.51 0.50
165 5825 15.12 0.50
149 5745 16.68 0.50
802.11ac VHT20 157 5785 14.46 0.50
165 5825 14.48 0.50
602 1100 VHTAG 155 5755 32.34 0.50
159 5795 30.40 0.50
802.11ac VHT80 155 5775 74.75 0.50
149 5745 18.22 0.50
802.11ax HE20 157 5785 18.28 0.50
165 5825 17.97 0.50
802, 110 HE40 155 5755 31.82 0.50
159 5795 37.60 0.50
802.11ax HES0 155 5775 76.43 0.50

UNII Emission Bandwidth Result (Extends across 5725MHz band)

6dB
Mode Channel Fr?l\?lllilezr;cy Ba(r':/?;""z'()jth M'”'En'vllll_fif;;-lmlt
ANT A
11a 144 5720 2.61 0.50
11ac VHT20 144 5720 2.61 0.50
11ac VHT40 142 5710 3.18 0.50
11ac VHT80 138 5690 2.87 0.50
11ax HE20 144 5720 2.62 0.50
11ax HE40 142 5710 3.87 0.50
11ax HE80 138 5690 3.71 0.50
Cerpass Technology Corp. Issued date : Dec. 06, 2023
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MIMO
Frequency 6dB Bandwidth Min.im_um
Mode Channel (MHz) (MHz) Limit
ANT A ANT B (MHz)
149 5745 15.43 16.08 0.50
802.11ac VHT20 157 5785 12.96 15.12 0.50
165 5825 15.34 16.28 0.50
802.11ac VHT40 155 5755 34.15 30.05 0.50
159 5795 33.83 32.61 0.50
802.11ac VHT80 155 5775 71.41 71.33 0.50
149 5745 18.39 15.07 0.50
802.11ax HE20 157 5785 16.95 16.38 0.50
165 5825 11.60 14.53 0.50
155 5755 30.58 32.37 0.50
802.11ax HE40
159 5795 32.78 33.83 0.50
802.11ax HE80 155 5775 75.07 66.38 0.50
UNII Emission Bandwidth Result (Extends across 5725MHz band)
Frequency 6dB Bandwidth
Mode Channel (MHz) (MHz)

ANTA ANT B

11ac VHT20 144 5720 2.62 2.61

11ac VHT40 142 5710 3.22 3.18

11ac VHT80 138 5690 3.18 3.15

11ax HE20 144 5720 4.14 2.62

11ax HE40 142 5710 3.94 3.82

11ax HE80 138 5690 3.93 3.84
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8.5. Test Result and Data (99% Occupied Bandwidth)
In the 5.8GHz Band

SISO
Frequency 9-9%
Mode Channel (MHz) Bandwidth(MHz)
ANTA
149 5745 17.00
802.11a 157 5785 16.95
165 5825 16.88
149 5745 17.99
802.11ac VHT20 157 5785 17.92
165 5825 17.93
155 5755 36.65
802.11ac VHT40 159 5795 36.80
802.11ac VHT80 155 5775 75.38
149 5745 19.02
802.11ax HE20 157 5785 18.98
165 5825 19.06
155 5755 37.75
802.11ax HE40 159 =795 3778
802.11ax HE80 155 5775 76.94
UNII Emission Bandwidth Result (Extends across 5725MHz band)
99%
Mode Channel F“(ja‘,{fzf;cy Bandwidth(MHz)
ANTA
11a 144 5720 5.70
11ac VHT20 144 5720 5.42
11ac VHT40 142 5710 10.00
11ac VHT80 138 5690 30.42
11ax HE20 144 5720 5.40
11ax HE40 142 5710 6.66
11ax HE80 138 5690 14.09
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MIMO
Frequency 9-9%

Mode Channel (MHz) Bandwidth(MHz)

ANT A ANT B
149 5745 17.92 17.78
802.11ac VHT20 157 5785 17.80 17.78
165 5825 17.85 17.84

802.11ac VHT40 155 5755 36.09 36.11
159 5795 36.10 36.06
802.11ac VHT80 155 5775 75.04 75.16
149 5745 18.96 18.90
802.11ax HE20 157 5785 18.93 18.89
165 5825 18.96 18.96
155 5755 37.60 37.65
802.11ax HE40
159 5795 37.58 37.57
802.11ax HE80 155 5775 76.58 76.82
Frequency 9-9%

Mode Channel (MHz) Bandwidth(MHz)
ANTA ANT B

11ac VHT20 144 5720 5.95 5.99
11ac VHT40 142 5710 8.37 7.38
11ac VHT80 138 5690 34.87 43.53
11ax HE20 144 5720 5.69 5.61
11ax HE40 142 5710 6.42 6.49
11ax HE80 138 5690 20.97 24.07
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SISO (ANTA)
6dB Bandwidth
Modulation Type: 802.11a Modulation Type: 802.11ac, VHT20
CH149 CH149
CH157 CH157
CH165 CH165
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6dB Bandwidth
Modulation Type: 802.11 ax HE40
CH151

CH159

Modulation Type: 802.11ax HE80
CH155
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6dB Bandwidth (UNIlI Emission Bandwidth Result (Extends across 5725MHz band))

Modulation Standard: 802.11a
CH144

Modulation Standard: 802.11ac VHT40
CH142

Modulation Standard: 802.11 ax HE20
CH144

Modulation Standard: 802.11ac VHT20
CH144

Modulation Standard: 802.11ac VHT80
CH138

Modulation Standard: 802.11 ax HE40
CH142
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6dB Bandwidth (Extends across 5725MHz band)
Modulation Standard: 802.11 ax HE80
CH138
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6dB Bandwidth
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CH149 CH151
CH157 CH159
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6dB Bandwidth (Extends across 5725MHz band)

Modulation Standard: 802.11ac VHT20 Modulation Standard: 802.11ac VHT40

CH144 CH142

Modulation Standard: 802.11ac VHT80 Modulation Standard: 802.11 ax HE20

CH138 CH144

Modulation Standard: 802.11 ax HE40 Modulation Standard: 802.11 ax HE80

CH142 CH138
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MIMO (ANT B)

6dB Bandwidth

Modulation Type: 802.11ac, VHT20
CH149

CH157

CH165

Modulation Type: 802.11ac, VHT40
CH151

CH159

Modulation Type: 802.11ac, VHT80
CH155
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6dB Bandwidth (Extends across 5725MHz band))
Modulation Standard: 802.11ac VHT20

CH144

Modulation Standard: 802.11ac VHT80
CH138

Modulation Standard: 802.11 ax HE40
CH142

Modulation Standard: 802.11ac VHT40

CH142

Modulation Standard: 802.11 ax HE20
CH144

Modulation Standard: 802.11 ax HE80
CH138

Cerpass Technology Corp.
D-FD-513-0 V1.1

Issued date
Page No.

: Dec. 06, 2023
: 513 of 646



F

o

CERPASS TECHNOLOGY CORP. Report No.: DEDG2310067
SISO (ANTA)

99% Occupied Bandwidth

Modulation Type: 802.11a Modulation Type: 802.11ac, VHT20

CH149 CH149

CH157 CH157

CH165 CH165
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Modulation Type: 802.11ac, VHT40 Modulation Type: 802.1111ax HE20
CH151 CH149
CH159 CH157

Modulation Type: 802.11ac, VHT80
CH155 CH165

Cerpass Technology Corp. Issued date : Dec. 06, 2023
D-FD-513-0 V1.1 Page No. : 515 of 646



.-.-(:j\- '>
“%#” CERPASS TECHNOLOGY CORP. Report No.: DEDG2310067

99% Occupied Bandwidth
Modulation Type: 802.11ax HE40
CH151

CH159

Modulation Type: 802.11ax HE80
CH155
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99% Occupied Bandwidth (UNII Emission Bandwidth Result (Extends across 5725MHz band))
Modulation Standard: 802.11a Modulation Standard: 802.11ac VHT20

CH144 CH144

Modulation Standard: 802.11ac VHT40 Modulation Standard: 802.11ac VHT80

CH142 CH138

Modulation Standard: 802.11 ax HE20 Modulation Standard: 802.11 ax HE40

CH144 CH142
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99% Occupied Bandwidth (UNII Emission Bandwidth Result (Extends across 5725MHz band))
Modulation Standard: 802.11 ax HE80
CH138
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MIMO (ANT A)

99% Occupied Bandwidth
Modulation Type: 802.11ac, VHT20
CH149

CH157

CH165

Modulation Type: 802.11ac, VHT40
CH151

CH159

Modulation Type: 802.11ac, VHT80
CH155
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99% Occupied Bandwidth
Modulation Type: 802.1111ax HE20 Modulation Type: 802.11 ax HE40
CH149 CH151
CH157 CH159

Modulation Type: 802.11ax HE80
CH165 CH155
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99% Occupied Bandwidth(UNII Emission Bandwidth Result (Extends across 5725MHz band))

Modulation Standard: 802.11ac VHT20
CH144

Modulation Standard: 802.11ac VHT80
CH138

Modulation Standard: 802.11 ax HE40
CH142

Modulation Standard: 802.11ac VHT40

CH142

Modulation Standard: 802.11 ax HE20
CH144

Modulation Standard: 802.11 ax HE80
CH138
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MIMO (ANT B)

99% Occupied Bandwidth
Modulation Type: 802.11ac, VHT20
CH149

CH157

CH165

Modulation Type: 802.11ac, VHT40
CH151

CH159
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Modulation Type: 802.1111ax HE20 Modulation Type: 802.11 ax HE40
CH149 CH151
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Modulation Type: 802.11ax HE80
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99% Occupied Bandwidth(UNII Emission Bandwidth Result (Extends across 5725MHz band))

Modulation Standard: 802.11ac VHT20
CH144

Modulation Standard: 802.11ac VHT80
CH138

Modulation Standard: 802.11ax HE40
CH142

Modulation Standard: 802.11ac VHT40

CH142

Modulation Standard: 802.11ax HE20
CH144

Modulation Standard: 802.11ax HE80
CH138
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9. 26dB Bandwidth & 99% Occupied Bandwidth

9.1. Test Limit
None; for reporting purposes only.

9.2. Test Procedure

Reference to 789033 v02r01 General UNII Test Procedures New Rules v01: The transmitter output
is connected to a spectrum analyzer with the RBW = approximately 1% of the emission bandwidth,
the VBW >= 3 x RBW, peak detector and max hold.

9.3. Test Setup Layout

Attenuators Spectrum Analyzer

EUT
Cable
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9.4. Test Result and Data (26dB Bandwidth)

SISO
In the 5.2G Band
Mode Channel Fr‘f‘m‘azr;cy 26dB Bandwidth (MHz)
36 5180 24.76
802.11a 44 5220 24.33
48 5240 24.44
36 5180 24.6
802.11ac VHT20 44 5220 25.39
48 5240 24.29
38 5190 45.02
802.11ac VHT40 T 2230 1208
802.11ac VHT80 42 5210 88.01
802.11ac VHT160 50 5250 165.5
36 5180 25.45
802.11ax HE20 44 5220 25.76
48 5240 25.4
38 5190 43.51
802.11ax HE40 T 2230 i1e7
802.11ax HE80 42 5210 85.75
802.11 ax HE160 50 5250 165.5
In the 5.3G Band
Mode Channel Fr?h‘jlﬁezr;cy 26dB Bandwidth (MHz)
52 5260 24.09
802.11a 60 5300 24.21
64 5320 24.66
52 5260 24.25
802.11ac VHT20 60 5300 24.34
64 5320 24.19
54 5270 45.86
802.11ac VHT40 o 2510 Y
802.11ac VHT80 58 5290 88.4
52 5260 24.78
802.11ax HE20 60 5300 25.91
64 5320 25.46
54 5270 43.67
802.11ax HE40 % 2310 4320
802.11ax HE80 58 5290 84.27
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In the 5.5G Band

Mode Channel Frt(al\cjll;l_lezr;cy 26dB Bandwidth (MHz)
100 5500 23.85
802.11a 116 5580 245
140 5700 23.94
100 5500 24.76
802.11ac VHT20 116 5580 2452
140 5700 24.57
102 5510 47.18
802.11ac VHT40 110 5550 45.99
134 5670 46.46
106 5530 92.7
802.11ac VHT80 o 2 o
802.11ac VHT160 114 5570 166.8
100 5500 25.32
802.11ax HE20 116 5580 24.63
140 5700 23.84
102 5510 44.84
802.11ax HE40 110 5550 44.5
134 5670 45.41
106 5530 84.19
802.11ax HE80 o o .
802.11ax HE160 114 5570 165.8

UNII Emission Bandwidth Result (Within 5470-5725MHz band)

26dB Bandwidth

Mode Channel Fr?&lliiezr;cy (MHz)

ANT A

11a 144 5720 16.78

11ac VHT20 144 5720 16.83

11ac VHT40 142 5710 37.20

11ac VHT80 138 5690 80.33

11ax HE20 144 5720 16.91

11ax HE40 142 5710 36.38

11ax HE80 138 5690 76.09
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MIMO
In the 5.2G Band
Mode Channel Fr((el\czllj_iezr;cy 26dB Bandwidth(MHz)
24.79 24.38
36 5180 23.93 24.22
802.11ac VHT20 44 5220 24.22 24.28
48 5240 44 45.63
38 5190 44.84 45.02
802.11ac VHT40 46 5230 87.17 89.42
802.11ac VHT80 42 5210 165.3 165.4
802.11ac VHT160 50 5250 25.19 24.38
36 5180 23.75 23.74
802.11ax HE20 44 5220 235 24 .49
48 5240 43.57 4415
38 5190 42.58 43.6
802.11ax HE40 46 5230 85.16 86.38
802.11ax HE80 42 5210 166.1 166.1
802.11 ax HE160 50 5250 24.79 24.38
In the 5.3G Band
Froquenc 26dB Bandwidth
Mode Channel (I\(}IHZ) y (MHz)
ANT A ANTB
52 5260 24.12 24.86
802.11ac VHT20 60 5300 24.45 23.81
64 5320 2466 2463
54 5270 43.16 44.68
802.11ac VHTA0 62 5310 44.27 44.94
802.11ac VHT80 58 5290 86.53 88.94
52 5260 23.89 23.43
802.11ax HE20 60 5300 24.09 24.07
64 5320 23.9 2583
54 5270 4351 4357
802.11ax HE40 62 5310 42.77 43.73
802.11ax HE80 58 5290 85.32 84.75
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In the 5.5G Band

Frequency 26dB Bandwidth
Mode Channel (MHz) (MHz)

ANT A ANTB

100 5500 2458 24 47

802.11ac VHT20 116 5580 243 24.91

140 5700 2434 255

102 5510 4372 47.96

802.11ac VHT40 110 5550 436 46.68

134 5670 4416 44 41

106 5530 85.69 93.26

802.11ac VHT80 122 5610 88.31 87.98

802.11ac VHT160 114 5570 165.4 164.8

100 5500 2422 25.03

802.11ax HE20 116 5580 23.99 27.79

140 5700 24 32 2428

102 5510 4285 442

802.11ax HE40 110 5550 436 4522

134 5670 43.42 4334

106 5530 85.11 86.31

802.11ax HE8O 122 5610 84.41 85.23

802.11ax HE160 114 5570 165.9 165.7

UNII Emission Bandwidth Result (Within 5470-5725MHz band)

Frequency 26dB Bandwidth
Mode Channel (MHz) (MHz)

ANTA ANT B

11ac VHT20 144 5720 16.88 16.84
11ac VHT40 142 5710 36.78 36.56
11ac VHT80 138 5690 77.63 76.94
11ax HE20 144 5720 17.47 16.92
11ax HE40 142 5710 35.98 35.64
11ax HE80 138 5690 77.94 75.59
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9.5. Test Result and Data (99% Occupied Bandwidth)

SISO
In the 5.2G Band

Frequency

99% Occupied

Mode Channel Bandwidth

(MHz) (MHz)

36 5180 16.99

802.11a 44 5220 16.95

48 5240 16.99
36 5180 18.003
802.11ac VHT20 44 5220 18.089
48 5240 18.071
38 5190 36.566
802.11ac VHT40 46 5230 36 568
802.11ac VHT80 42 5210 75.93
802.11ac VHT160 50 5250 155.15
36 5180 19.06

802.11ax HE20 44 5220 19.11
48 5240 19.22

38 5190 37.91

802.11ax HE40 46 5230 37 91
802.11ax HE80 42 5210 77.46
802.11 ax HE160 50 5250 156.78

In the 5.3G Band
Frequency 99% Occ_upied
Mode Channel (MHz) Bandwidth

(MHz)

52 5260 17.018

802.11a 60 5300 16.972
64 5320 16.998

52 5260 18.05

802.11ac VHT20 60 5300 18.07
64 5320 18.01

54 5270 36.49

802.11ac VHT40 62 5310 36.46
802.11ac VHT80 58 5290 75.86
52 5260 19.07

802.11ax HE20 60 5300 19.18
64 5320 19.10

54 5270 37.85

802.11ax HE40 62 5310 37 90
802.11ax HE80 58 5290 77.41
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In the 5.5G Band

Frequency 99% Occ_upied
Mode Channel (MHz) Bandwidth

(MHZz)

100 5500 17.00

802.11a 116 5580 16.97

140 5700 17.02

100 5500 18.10

802.11ac VHT20 116 5580 18.01

140 5700 18.07

102 5510 36.57

802.11ac VHT40 110 5550 36.56

134 5670 36.59

106 5530 75.96

802.11ac VHT80 122 5610 76.05

802.11ac VHT160 114 5570 155.22

100 5500 19.12

802.11ax HE20 116 5580 19.09

140 5700 19.13

102 5510 37.90

802.11ax HE40 110 5550 37.90

134 5670 37.96

106 5530 77.35

802.11ax HE80 122 5610 77 42

802.11ax HE160 114 5570 156.65

UNII Emission Bandwidth Result (Within 5470-5725MHz band)
99% Occupied
Mode Channel Fr?&lf_'ezr;cy Ba(rI:/CIiI:VZK;th
ANTA
11a 144 5720 13.61
11ac VHT20 144 5720 14.16
11ac VHT40 142 5710 33.04
11ac VHT80 138 5690 71.97
11ax HE20 144 5720 14.66
11ax HE40 142 5710 33.82
11ax HE80 138 5690 72.70
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MIMO
In the 5.2G Band

99% Occupied
Frequency Bandwidth
Mode Channel (MHz) (MHz)
ANT A ANTB
36 5180 18.04 17.98
802.11ac VHT20 44 5220 18.04 17.99
48 5240 18.05 19.92
38 5190 36.45 36.56
802.11ac VHT40 46 5230 36.45 36.49
802.11ac VHT80 42 5210 75.90 76.01
802.11ac VHT160 50 5250 155.14 155.12
36 5180 19.05 19.07
802.11ax HE20 44 5220 19.13 19.08
48 5240 19.12 19.16
38 5190 37.88 37.82
802.1ax HE40 46 5230 37.87 37.88
802.11ax HE80 42 5210 77.47 77.41
802.11 ax HE160 50 5250 156.77 156.57
In the 5.3G Band
99% Occupied
Frequency Bandwidth
Mode Channel (MHz) (MHz)
ANT A ANTB
52 5260 18.08 18.15
802.11ac VHT20 60 5300 18.02 17.97
64 5320 18.03 17.63
54 5270 36.44 36.49
802.11ac VHT40 62 5310 36.41 36.48
802.11ac VHT80 58 5290 75.83 75.93
52 5260 19.10 19.04
802.11ax HE20 60 5300 19.11 19.11
64 5320 19.03 19.11
54 5270 37.84 37.86
2.11ax HE4
80 ax 0 62 5310 37.84 37.89
802.11ax HE80 58 5290 77.45 77.27
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In the 5.5G Band

99% Occupied
Mode Channel Fr?'\(jltﬁezr;cy Ba?ﬁﬁf)th

ANTA ANTB

100 5500 18.10 19.99

802.11ac VHT20 116 5580 18.05 19.99
140 5700 17.99 18.18

102 5510 36.47 36.59

802.11ac VHT40 110 5550 36.48 36.52
134 5670 36.48 36.44

802.11a¢ VHTE0 106 5530 75.93 76.05
122 5610 75.90 75.95

802.11ac VHT160 114 5570 155.08 155.31
100 5500 19.11 19.02

802.11ax HE20 116 5580 19.08 19.05
140 5700 19.13 19.06

102 5510 37.81 37.95

802.11ax HE40 110 5550 37.85 37.86
134 5670 37.78 37.91

802.11ax HES0 106 5530 77.32 77.53
122 5610 77.47 77.46
802.11ax HE160 114 5570 156.31 156.56

UNII Emission Bandwidth Result (Within 5470-5725MHz band)

Frequency 9-9%

Mode Channel (MHz) Bandwidth(MHz)

ANTA ANT B

11ac VHT20 144 5720 14.07 14.09
11ac VHT40 142 5710 32.99 33.01
11ac VHT80 138 5690 72.04 71.84
11ax HE20 144 5720 14.70 14.70
11ax HE40 142 5710 33.79 33.52
11ax HE80 138 5690 72.71 72.55
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