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Agm-n: Spectrum Analyzor - Channol Pawer
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AvglHold: 1001100
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Ref Offset 9.66 dB
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Channel Power Power Spectral Density
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mlml Spectrum Analyzer - Channs! Power

802.11ax(VH20)-5200
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Agllmll Spoctrum Analyzer - Chanal Power
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Center Freq: 5.240000000 GHz Radio Std: None

s Trig:Free Run AvglHold: 1001100
#Atten: 30 dB

Benler Freq 5.240000000 GHz
HIFGainiLow Radio Device: BTS

Ref Offset 966 dB
Ref 29.55 dBm
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#VBW 3 MHz Sweep 1ms
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Aguml Spectrum Analyzer - Channel Power

SEHEE I 3 02;41
Center Fraq: 5.190000000 GHz Radio Std: None
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#Atten: 30 dB

Center Freq 5. 19U[I[I[I[Il]ﬂ GHz
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Agilent Spectrum Analyzer - Channel Pawer
T

Center Freq 5.230000000 GHz

Ref Offset 9.6 dB
Ref 29.50 dBm
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Center 5.23 GHz

Channel Power

15.17 dBm 140 MHz

_#IFGain:L

Canter Freq: 5.230000000 GHz
o Trig:FreeRun
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Power Spectral Density
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‘AvglHold: 1001100

Agilent Spectrum Analyzer - Channel Power
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Radio Std: None Center Freq 5.210000000 GHz

Radio Device: BTS

Ref Offset 956 dB
Ref 29.56 dBm
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Channel Power
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5745-5825MHz-Power

802.11a-5745

Agllml Spectrum Anolyzer - Channel Power

Center Freq: 5.745000000 GHz
Trig: Free Run AvglHold: 1001100
#Arten: 30 4B
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Center 5.745 GHz

H#Res BW 1 MHz #VBW 3 MHz

Channel Power
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Power Spectral Density
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Trig: Free Run Avg|Hold: 100/100
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Agllmll Spoctrum Analyzer - Chanal Power
) I 7 03:17:57 P e
Center Freq: 5.755000000 GHz Radio Std: None
Trig: Free Run AvglHold: 1001100
#Arten: 30 dB
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Radio Device: BTS
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Ref 30.65 dBm
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enter Freq: 5795000000 GHz

Center Freq 5. ?Qﬁ[l[l[l[lﬂﬂ GHz
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Ref Offset 1106 dB
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Sweep 1ms
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Agm-n: Spectrum Analyzor - Channol Pawer

Center Fraq: 5755000000 GHz
~s- Trig:Free Run Avg[Held: 100/100
#Arten: 30 4B
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Ref 30.41 dBm
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Agilent Spectrum Analyzer - Channel Pawer
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10. EMISSION BANDWIDTH& OCCUPIED BANDWIDTH
10.1 Block Diagram Of Test Setup

Radio Test System EUT

10.2 Limits
(1) For the band 5.15-5.25 GHz.

(iv) For mobile and portable client devices in the 5.15-5.25 GHz band, the maximum conducted output power
over the frequency band of operation shall not exceed 250 mW provided the maximum antenna gain does not
exceed 6 dBi. In addition, the maximum power spectral density shall not exceed 11 dBm in any 1 megahertz
band. If transmitting antennas of directional gain greater than 6 dBi are used, both the maximum conducted
output power and the maximum power spectral density shall be reduced by the amount in dB that the directional
gain of the antenna exceeds 6 dBi.

(2) For the 5.25-5.35 GHz and 5.47-5.725 GHz bands, the maximum conducted output power over the
frequency bands of operation shall not exceed the lesser of 250 mW or 11 dBm + 10 log B, where B is the 26 dB
emission bandwidth in megahertz. In addition, the maximum power spectral density shall not exceed 11 dBm in
any 1 megahertz band. If transmitting antennas of directional gain greater than 6 dBi are used, both the
maximum conducted output power and the maximum power spectral density shall be reduced by the amount in
dB that the directional gain of the antenna exceeds 6 dBi.

(3) For the band 5.725-5.85 GHz, the maximum conducted output power over the frequency band of operation
shall not exceed 1 W. In addition, the maximum power spectral density shall not exceed 30 dBm in any 500-kHz
band. If transmitting antennas of directional gain greater than 6 dBi are used, both the maximum conducted
output power and the maximum power spectral density shall be reduced by the amount in dB that the directional
gain of the antenna exceeds 6 dBi. However, fixed point-to-point U-NIl devices operating in this band may
employ transmitting antennas with directional gain greater than 6 dBi without any corresponding reduction in
transmitter conducted power. Fixed, point-to-point operations exclude the use of point-to-multipoint systems,
omnidirectional applications, and multiple collocated transmitters transmitting the same information. The
operator of the U-NII device, or if the equipment is professionally installed, the installer, is responsible for
ensuring that systems employing high gain directional antennas are used exclusively for fixed, point-to-point
operations.

(e) Within the 5.725-5.85 GHz band, the minimum 6 dB bandwidth of U-NII devices shall be at least 500 kHz.

10.3 Test Procedure

According to KDB789033 D02v02r01 sectionE, the following is the measurement procedure.

1. Emission Bandwidth (EBW)

a) Set RBW = approximately 1% of the emission bandwidth.

b) Set the VBW > RBW.

c) Detector = Peak.

d) Trace mode = max hold.

e) 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. Minimum Emission Bandwidth for the band 5.725-5.85 GHz

Section 15.407(e) specifies the minimum 6 dB emission bandwidth of at least 500 kHz for the band 5.725-5.85
GHz. The following procedure shall be used for measuring this bandwidth:

a) Set RBW = 100 kHz.

b) Set the video bandwidth (VBW) = 3 * RBW.

c) Detector = Peak.
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d) Trace mode = max hold.

e) Sweep = auto couple.

f) Allow the trace to stabilize.

g) Measure the maximum width of the emission that is constrained by the frequencies associated with the two
outermost amplitude points (upper and lower frequencies) that are attenuated by 6 dB relative to the maximum
level measured in the fundamental emission.

Note: The automatic bandwidth measurement capability of a spectrum analyzer or EMI receiver may be
employed if it implements the functionality described in this section. For devices that use channel aggregation
refer to Ill.A and I11.C for determining emission bandwidth.

D. 99% Occupied Bandwidth

The 99% occupied bandwidth is the frequency bandwidth such that, below its lower and above its upper
frequency limits, the mean powers are each equal to 0.5% of the total mean power of the given emission.
Measurement of the 99% occupied bandwidth is required only as a condition for using the optional band-edge
measurement techniques described in 11.G.3.d). Measurements of 99% occupied bandwidth may also optionally
be used in lieu of the EBW to define the minimum frequency range over which the 789033 D02 General UNI|
Test Procedures New Rules v02r01 Page 4 spectrum is integrated when measuring maximum conducted
output power as described in Il.E. However, the EBW must be measured to determine bandwidth dependent
limits on maximum conducted output power in accordance with Section 15.407(a).

The following procedure shall be used for measuring (99%) power bandwidth:

1. Set center frequency to the nominal EUT channel center frequency.

2. Set span = 1.5 times to 5.0 times the OBW.
3. Set RBW = 1% to 5% of the OBW
4. Set VBW = 3 * RBW

5. 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.
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10.4 Test Results

Test mode Test Channel 26dB Bandwidth
(MHz) (MHz)
5180 20.509
802.11a 5200 21.427
5240 21.037
5180 21.749
802.11ac20 5200 21.576
5240 21.717
5190 41.791
802.11ac40 5230 41334
802.11ac80 5210 21.65
5180 21.723
802.11n(HT20) 5200 21.599
5240 41.483
5190 41.679
802.11n(HT40) 5230 21.65
5180 21.513
802.11ax20 5200 21.514
5240 21.518
5190 41.383
802.11ax40 5230 40.938
802.11ax80 5210 80.243
Test mode Test Channel 6dB Bandwidth
(MHz) (MH2z)
5745 16.526
802.11a 5785 16.557
5825 16.502
5745 17.742
802.11ac20 5785 17.739
5825 17.754
5755 36.469
802.11ac40 5795 36.501
802.11ac80 5775 76.425
5745 17.738
802.11n(HT20) 5785 17.735
5825 17.781
5755 17.797
802.11n(HT40) 5795 36.474
5745 17.744
802.11ax20 5785 17.732
5825 17.754
5755 36.479
802.11ax40 5705 365
802.11ax80 5775 76.398
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Test Graph
5180-5240MHz

802.11a-5180

Agilent Spectrum Analyzer - Decupied BW.

Center Freq 5.180000000 GHz

HIFGain:Low

Ref Offset 9.45 dB
Ref 20.49 dBm

Center 5.18 GHz
HRes BW 300 kHz

Occupied Bandwidth

16.679 MHz
-76.835 kHz
20.51 MHz

Transmit Freq Error
x dB Bandwidth

02:08:33 PM Agr 30, 2024

Center Freq: 5.180000000 GHz Radio Std: Nene

H:
Avg|Held: 100100
Radio Device: BTS

Mkr3 5.190
2

#VBW 1 MHz

Total Power 15.4 dBm

OBW Power
x dB

99.00 %
-26.00 dB

802.11a-5200

Agilent Spectrum Analyzer - Decupied BW
T

‘Center Freq 5.200000000 GHz R
#Aren: 30 4B

S T v

Center 5.2 GHz

#Res BW 300 kHz #VBW 1 MHz

Total Power

Occupied Bandwidth
16.821 MHz
-131.81 kHz
21.43 MHz

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

Center Freq; 5.200000000 GHz

02110:21 P o1 20, 2024
Radie Std: None
Avg|Hold: 1001100

Radio Device: BTS

Span 30 MHz
Sweep 1ms

15.2 dBm

99.00 %
-26.00 dB

802.11a-5240

HIFGain:Low

Ref Offset 966 dB
i Ref 29.55 dBm

Center 5.246Hz
HRes BW 300 kHz
Occupied Bandwidth
16.804 MHz
-130.55 kHz
21.04 MHz

Transmit Freq Error
x dB Bandwidth

I ] 0221135 P pr 30, 2024
Center Freq: 5.240000000 GHz Radio Std: None
Trig: Free Run AvglHold: 1001100

#Atten: 30 4B Radio Device: BTS

Span 30 MHz
#VBW 1 MHz Sweep 1ms

Total Power 16.3 dBm

OBW Power
x dB

99.00 %
-26.00 dB

802.11ac(VH20)-5180

Agitent Spectrum Analyzer - Dccupied BW
o E
Center Freq 5.180000000 GHz

Trig: Free Run
#Atten: 30 dB

Ref Offset9.43 dB
181 Ref 29.49 dBm

#Res BW 300 kHz #VBW 1 MHz

Occupied Bandwidth Total Power
17.846 MHz
-47.156 kHz

21.75 MHz

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

Center Fraq: 5.180000000 GHz

0211805 PMAgn 20, 2024
Radie Std: None
Avg|Hold: 100/100

Radio Device: BTS

Span 30 MHz
Sweep 1ms

14.8 dBm

99.00 %
-26.00 dB

Agitent Spectrum Analyzer - Gccupied BW
T

Center Freq 5.200000000 GHz

HIFGain:Low

Ref Offset 8.7 dB
Ref 29.70 dBm

Center 5.2 GHz
HRes BW 300 kHz
Occupied Bandwidth
17.815 MHz
-79.966 kHz
21.58 MHz

Transmit Freq Error
x dB Bandwidth

I ] 02519448 P Apr 30, 2024
Canter Freq: 5.200000000 GHz Radio Std: None
Trig: Free Run AvglHold: 1001100

#Atten: 30 4B Radio Device: BTS

Span 30 MHz
#VBW 1 MHz Sweep 1ms

Total Power 14.9 dBm

OBW Power
x dB

99.00 %
-26.00 dB

Agitent Spectrum Analyzer - Dccupied BW
o E
Center Freq 5.240000000 GHz

Trig: Free Run
#Atten: 30 dB

Ref Offset 9 55 dB
i Ref 29.55 dBm

Center 5.24 GHz

#Res BW 300 kHz #VBW 1 MHz

Occupied Bandwidth Total Power
17.823 MHz
-77.879 kHz

21.72 MHz

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

Center Freq: 5240000000 GHz

Avg|Hold: 100/100

Span 30 MHz
Sweep 1ms

16.0 dBm

99.00 %
-26.00 dB

-

802.11ac(VH40)-5190

802.11ac(VH40)-5230
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Agitent Spectrum Analyzer - Gccupied BW
T

Center Freq 5.190000000 GHz

Agitent Spectrum Analyzer - Dccupied BW
5 PM Bt o

Radio Std: None

Center Freq:5.10000000 GHz Center Freq 5.230000000 GHz

enter Freq: 5.230000000 GHz

Trig: Free Run AvglHold: 1001100

#Arten: 30 4B Radio Device: BTS

Ref Offset 9.66 dB
Ref 29.65 dBm

|
f
|

[
Center 5.19 GHz )
Res BW 300 kHz

i Span 60 MHz
#VBW 1 MHz Sweep 1ms

Occupied Bandwidth Total Power 15.3 dBm
36.202 MHz
-12.772 kHz

41.79 MHz

OBW Power
x dB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

jusc STATUS

Ref Offset9.5 dB
il Ref 29.50 dBm

Center 5.23 GHz
#Res BW 300 kHz

Occupied Bandwidth

Trig: Free Run

Avg|Hold: 100/100

Radio Device: BTS

#VBW 1 MHz Sweep 1ms

Total Power 16.2 dBm

36.120 MHz

Transmit Freq Error
x dB Bandwidth

45.196 kHz
41.33 MHz

OBW Power
x dB

99.00 %
-26.00 dB

802.11ac(VH80)-5210

Agilent Spectrum Anolyzer - Gccupied BW
u R [ i A
Center Freq 5.210000000 GHz Center Freq: 5.210000000 GHz
Trig: Free Run AvglHold: 100100
HIFGain:Low #Arten: 30 dB
Ref Offset 9.56 dB
Ref 29.56 dBm

B sy

~ Span 120 MKz
Sweep 1.267 ms|

Center 5.21 GHz N

H#Res BW 300 kHz #VBW 1 MHz

Occupied Bandwidth Total Power 16.8 dBm

75.573 MHz
115.84 kHz
80.21 MHz

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

99.00 %
-26.00 dB

jusc STATUS

Agilent Spectrum Analyzer - Decupied BW
T

‘Center Freq 5.180000000 GHz

Ref Offset9.49 dB
il Ref 20.49 dBm

#Res BW 300 kHz

Occupied Bandwidth

v 0213:13 P 01 20,
Center Freq: 5180000000 GHz Radie Std: None
Trig: Frée Run Avg|Hold: 1001100

4 GainLow HAsten: 30 4B

Span 30 MHz
#VBW 1 MHz Sweep 1ms

Total Power

17.792 MHz

Transmit Freq Error
x dB Bandwidth

~47.143 kHz
21.65 MHz

OBW Power
x dB

99.00 %
-26.00 dB

802.11n(HT20)-5200

I ] 0221442 P pr 30, 2024
Canter Freq: 5.200000000 GHz Radio Std: None
Trig: Free Run AvglHold: 1001100

HIFGain:Low #Atten: 30 4B

Ref Offset 8.7 dB
Ref 29.70 dBm

Center 5.2 GHz
Res BW 300 kHz

Span 30 MHz
#VBW 1 MHz Sweep 1ms

Occupied Bandwidth Total Power 15.2 dBm
17.849 MHz
-74.890 kHz

21.72 MHz

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

99.00 %
-26.00 dB

Agitent Spectrum Analyzer - Dccupied BW
o E
Center Freq 5.240000000 GHz

Ref Offset 9 55 dB
i Ref 29.55 dBm

Center 5.24 GHz
#Res BW 300 kHz

Occupied Bandwidth

SEHEE I » 0213604 PMAgn 30, 2024
Center Freq: 5.240000000 GHz Radie Std: None

Trig: Free Run Avg|Hold: 100/100

#Atten: 30 dB

#VBW 1 MHz Sweep 1ms

Total Power 16.1 dBm

17.853 MHz

Transmit Freq Error
x dB Bandwidth

-86.054 kHz
21.60 MHz

OBW Power
x dB

99.00 %
-26.00 dB

-

802.11n(HT40)-5190

802.11n(HT40)-5230
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Agitent Spectrum Analyzer - Gccupied BW
T

Center Freq 5.190000000 GHz

Ref Offset 9.66 dB
Ref 29.65 dBm

Center 5.19GHz
HRes BW 300 kHz
Occupied Bandwidth
36.141 MHz
-550 Hz
41.48 MHz

Transmit Freq Error
x dB Bandwidth

Center Freq: 5.180000000 G‘Hz
AvglHold: 1001100

Trig: Free Run
#Arten: 30 dB

#VBW 1 MHz

Total Power

OBW Power
x dB

45 P At
Radio Std: None

Radio Device: BTS

i Span 60 MHz
Sweep 1ms

15.6 dBm

99.00 %
-26.00 dB

STATUS

Agitent Spectrum Analyzer - Dccupied BW
o

‘Center Freq 5.230000000 GHz

Ref Offset9.5 dB
il Ref 29.50 dBm

Center 5.23GHz
#Res BW 300 kHz
Occupied Bandwidth
36.109 MHz
31.157 kHz
41.68 MHz

Transmit Freq Error
x dB Bandwidth

enter Freq: 5.230000000 GHz

Trig: Free Run

#VBW 1 MHz

Total Power

OBW Power
x dB

Avg|Hold: 100/100
Radio Device: BTS

i Span 60 MHz
Sweep 1ms

16.2 dBm

99.00 %
-26.00 dB

Agilent Spectrum Anolyzer - Occupied BW
TG

Center Freq 5.180000000 GHz

Ref Offset 9.49 dB
Ref 29.49 dBi

Center 5.18 GHz
HRes BW 300 kHz
Occupied Bandwidth
17.829 MHz
-53.112 kHz
MHz

Transmit Freq Error
x dB Bandwidth

802.11ax(VH20)-5180

Center Freq: 5.180000000 GHz
‘AvglHold: 1001100

Trig: Free Run
#Arten: 30 4B

#VBW 1 MHz

Total Power

OBW Power
x dB

02:23:44 P Apr 20, 2024
Radio Std: None

Radio Device: BTS

Span 30 MHz
Sweep 1ms

15.0 dBm

99.00 %
-26.00 dB

STATUS

Agilent Spectrum Analyzer - Decupied BW
T

‘Center Freq 5.200000000 GHz

#IF Gain:Low

Ref Offset9.7 dB
LE# dBm

Center 5.2 GHz
#Res BW 300 kHz
Occupied Bandwidth
17.816 MHz
-53.536 kHz
21.51 MHz

Transmit Freq Error
x dB Bandwidth

Center Freq; 5.200000000 GHz

Trig: Free Run
#Aren: 30 4B

#VBW 1 MHz

Total Power

OBW Power
x dB

02:25:51 P a1 20, 2024
Radie Std: None
Avg|Hold: 1001100

Sweep 1ms

99.00 %
-26.00 dB

HIFGain:Low

Ref Offset 966 dB
Ref 29.55 dBm

Center 5.24 GHz
Res BW 300 kHz

Occupied Bandwidth
17.818 MHz
-52.896 kHz
21.52 MHz

Transmit Freq Error
x dB Bandwidth

802.11ax(VH20)-5240

Canter Freq: 5.240000000 G‘Hz
AvglHold: 1001100

Trig: Free Run
#Atten: 30 dB

#VBW 1 MHz

Total Power

OBW Power
x dB

M Apr 30, 024
Radio Std: None

Sweep 1ms

16.2 dBm

99.00 %
-26.00 dB

Agitent Spectrum Analyzer - Dccupied BW
o

‘Center Freq 5.190000000 GHz

Ref Offset 9 65 dB
i Ref 29.65 dBm

Center 5.10GHz
#Res BW 300 kHz
Occupied Bandwidth
36.180 MHz
-332 Hz
41.38 MHz

Transmit Freq Error
x dB Bandwidth

Center Fraq: 5190000000 GHz

Trig: Free Run
#Atten: 30 dB

#VBW 1 MHz

Total Power

OBW Power
x dB

02;41:17 PMAgn 30, 2024
Radie Std: None
Avg|Hold: 100/100

i Span 60 MHz
Sweep 1ms

15.7 dBm

99.00 %
-26.00 dB

STA

802.11ax(VH80)-5210
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Agitent Spectrum Analyzer - Gccupied BW
R

Center Freq 5.230000000 GHz

_#IFGain:L

Ref Offset 9.6 dB
Ref 29.50 dBm

Center 5.23 GHz
HiRes BW 300 kHz
Occupied Bandwidth
36.112 MHz
36.918 kHz
40.94 MHz

Transmit Freq Error
x dB Bandwidth

Trig: Free Run
#Arten: 30 4B

#VBW 1 MHz

Total Power

OBW Power
x dB

Center Freq: 5.230000000 GHz

‘AvglHold: 1001100

16.5 dBm

99.00 %
-26.00 dB

STATUS

Span 60 MHz
Sweep 1ms

Agitent Spectrum Analyzer - Dccupied BW
o

‘Center Freq 5.210000000 GHz

Ref Offset 956 dB
Ref 29.56 dBm

Center 5.21 GHz
HiRes BW 300 kHz
Occupied Bandwidth
75.624 MHz
83.101 kHz
80.24 MHz

Transmit Freq Error
x dB Bandwidth

enter Freq: §.210000000 éHz
‘AvglHold: 100/100

Trig: Free Run
W#Atten: 30 4B

#VBW 1 MHz

Total Power

OBW Power
x dB

02,47.34 PM A 30, 2024
Radio Std: None

Span 120 MHz
Sweep 1.267 ms|

16.4 dBm

99.00 %
-26.00 dB
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5745-5825MHz

802.11a-5745

Agilent Spectrum Analyzer - Occupied BW
o & I A 2
Center Freq 5.745000000 GHz Center Freq: 5745000000 GHz Radio Std: None
—»- Trig:Free Run AvglHold: 100100
HFGain:Low #Atten: 30 4B Radio Device: BTS
Ref Offset 10.41 dB
Ref 30.41 dBm

H#Res BW 100 kHz #VBW 300 kHz Sweep 2.933 ms|

Occupied Bandwidth Total Power
16.466 MHz
-82.219 kHz
16.53 MHz

14.9 dBm

Transmit Freq Error
x dB Bandwidth

OBW Power
x dB

802.11a-5785

Agilent Spectrum Anelyzer - Dccupied W

- - (02,53:16 PM 01 20,
Center Freq: 5 T25000000 GHz Radie Std: None
Trig: Frée Run Avg|Hold: 1001100

#Aren: 30 4B

‘Center Freq 5.785000000 GHz

#IFGain

Ref Offset 10.45 dB
: Ref 30.45 dBm

#VBW 300 kHz ‘Sweep 2.933 ms|

Occupied Bandwidth Total Power
16.469 MHz
-58.860 kHz
16.56 MHz

15.1 dBm

Transmit Freq Error
x dB Bandwidth

OBW Power
x dB

802.11a-5825

I ] 02:54:38 PM Apr 30, 2024
Center Freq: 5525000000 GHz Radio Std: None
~s- Trig:Free Run Avg[Held: 100/100

HIFGain:Low #Atten: 30 4B

Ref Offset 11.06 dB Mkr3

Ref 31.06 dBm

Center 5.825 GHz ’7

Span 30 MHz
#Res BW 100 kHz

#VBW 300 kHz Sweep 2.933 ms|

Occupied Bandwidth
16.442 MHz

-63.226 kHz
16.50 MHz

Total Power 17.6 dBm

Transmit Freq Error
x dB Bandwidth

OBW Power
x dB

802.11ac(VH20)-5745

Agitent Spectrum Analyzer - Dccupied BW
o

SEHEE I » 03,0045 PMpn 30, 2024
Center Freq: 5.745000000 GHz Radie Std: None

s Trig:Free Run Avg|Hold: 100/100

#Atten: 30 dB

Center Freq 5.745000000 GHz
Radio Device: BTS

Ref Offset 1041 dB
Ref 30.41 dBm

Center 5.745 GHz N

Span 30 MHz
#Res BW 100 kHz

#VBW 300 kHz Sweep 2.933 ms|

Occupied Bandwidth

17.646 MHz
-66.053 kHz

17.74 MHz

Total Power 14.9 dBm

Transmit Freq Error
x dB Bandwidth

OBW Power
x dB

Agitent Spectrum Analyzer - Gccupied BW

T [ I 7 U3:02:5 P Apr 30, 2024
Center Freq: 5.785000000 GHz Radio Std: None

Trig: Free Run AvglHold: 1001100
#Atten: 30 dB

Center Freq 5.785000000 GHz

Radio Device: BTS

Ref Offset 10.46 dB
Ref 30.45 dBm

#Res BW 100 kHz #VBW 300 kHz Sweep 2.933 ms|

Occupied Bandwidth
17.649 MHz
-40.435 kHz
17.74 MHz

Total Power 14.3 dBm

Transmit Freq Error
x dB Bandwidth

OBW Power
x dB

Agitent Spectrum Analyzer - Dccupied BW
o

SEHEE I » 03,0429 PMgn 20, 2024
Center Freq: 5825000000 GHz Radie Std: None
s Trig:Free Run Avg|Hold: 100/100
#Atten: 30 dB

‘Center Freq 5.825000000 GHz
Radio Device: BTS

Ref Offset 1106 dB
. Ref 31.06 dBm

Span 30 MHz

#Res BW 100 kHz Sweep 2.933 ms|

#VBW 300 kHz
Occupied Bandwidth
17.648 MHz

-43.524 kHz
17.75 MHz

Total Power 16.5 dBm

Transmit Freq Error
x dB Bandwidth

OBW Power
x dB
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Agitent Spectrum Analyzer - Gccupied BW
T

Center Freq 5.755000000 GHz

Ref Offset 10.65 dB
Ref 30.65 dBm

Center 5.755GHz
HRes BW 100 kHz
Occupied Bandwidth
36.122 MHz
-48.912 kHz
36.47 MHz

Transmit Freq Error
x dB Bandwidth

Center Fraq: 5755000000 GHz

Trig: Free Run
#Arten: 30 dB

#VBW 300 kHz

Total Power

OBW Power
x dB

031822 P A
Radio Std: None
AvglHold: 1001100

Radio Device: BTS

Span 60 MHz
Sweep 5.8ms

13.6 dBm

99.00 %
-6.00 dB

STATUS

Agitent Spectrum Analyzer - Dccupied BW
o E
Center Freq 5.795000000 GHz

Ref Offset 10.47 dB
il Ref 30.47 dBm

Center 5.705 GHz )
#Res BW 100 kHz

Occupied Bandwidth

enter Freq: 5.795000000
Trig: Free Run

#VBW 300 kHz

Total Power

36.086 MHz

Transmit Freq Error
x dB Bandwidth

32.498 kHz
36.50 MHz

OBW Power
x dB

GHz

032328 M
Radie Std: None
Avg|Hold: 100/100

Radio Device: BTS

i Span 60 MHz
Sweep 5.8 ms

14.0 dBm

99.00 %
-6.00 dB

802.11ac(VH80)-5775

Agilent Spectrum Anolyzer - Occupied BW
TG

Center Freq 5.775000000 GHz

#IFGain:Low

Center 5.775 GHz )
Res BW 100 kHz

Occupied Bandwidth

75.648 MHz
42.589 kHz
76.42 MHz

Transmit Freq Error
x dB Bandwidth

Center Freq: 5.775000000 Gi

Trig: Free Run
#Arten: 30 4B

#VBW 300 kHz

Total Power

OBW Power
x dB

A 0312553 P s 30, 2024
Hz Radio Std: Nene
‘AvglHold: 1001100

vt e el

~ Span 120 NHz
Sweep 11.53 ms|

14.2 dBm

STATUS

Agilent Spectrum Analyzer - Decupied BW
T

‘Center Freq 5.745000000 GHz

Ref Offset 10.41 dB
il Ref 30.41 dBm

Center 5.745 GHz N
#Res BW 100 kHz

Occupied Bandwidth

Center Freq; 5.745000000 GH;

-»- Trig:Free Run

#IFGain:Low HAsten: 30 4B

#VBW 300 kHz

Total Power

17.636 MHz

Transmit Freq Error
x dB Bandwidth

-67.138 kHz
17.74 MHz

OBW Power
x dB

(02,55 04 P 201 20, 2024
iz Radie Std: None
Avg|Hold: 1001100

Radio Device: BTS

Span 30 MHz
Sweep 2.933 ms|

14.9 dBm

o

Agitent Spectrum Analyzer - Gccupied BW
T G

Center Freq 5.785000000 GHz

HIFGain:Low

Ref Offset 10.46 dB
Ref 30.45 dBm

HRes BW 100 kHz
Occupied Bandwidth
17.650 MHz

-46.088 kHz
17.74 MHz

Transmit Freq Error
x dB Bandwidth

802.11n(HT20)-5785

Center Freq: 5.785000000
Trig: Free Run
#Atten: 30 dB

#VBW 300 kHz

Total Power

OBW Power
x dB

GHz

0225735 P pr 30, 2024
Radio Std: None
AvglHold: 1001100

Radio Device: BTS

s, A
e

Span 30 MHz
Sweep 2.933 ms|

15.0 dBm

Agitent Spectrum Analyzer - Dccupied BW
o E
Center Freq 5.825000000 GHz

Ref Offset 1106 dB
i Ref 31.06 dBm

Center 5.825 GHz )
#Res BW 100 kHz

Occupied Bandwidth

-+ Trig:Free Run
#Atten: 30 dB

#VBW 300 kHz

Total Power

17.649 MHz

Transmit Freq Error
x dB Bandwidth

-59.705 kHz
17.78 MHz

OBW Power
x dB

802.11n(HT20)-5825

Center Fraq: 5825000000 GHz

02,5905 PM gn 30, 2024
Radie Std: None
Avg|Hold: 100/100

Span 30 MHz
Sweep 2.933 ms|

17.4 dBm

-

802.11n(HT40)-5795
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Agitent Spectrum Analyzer - Gccupied BW
T

Center Freq 5.755000000 GHz

Ref Offset 10.65 dB
Ref 30.65 dBm

Center 5.755GHz
HRes BW 100 kHz
Occupied Bandwidth
17.666 MHz
-10.040 MHz
17.80 MHz

Transmit Freq Error
x dB Bandwidth

Center Fraq: 5755000000 GHz

Trig: Free Run
#Arten: 30 dB

o ARV

#VBW 300 kHz

Total Power

OBW Power
x dB

AvglHold: 1001100

i S ey e e e

Span 60 MHz
Sweep 5.8ms

13.8 dBm

99.00 %
-6.00 dB

STATUS

Agitent Spectrum Analyzer - Dccupied BW
o E
Center Freq 5.795000000 GHz

Ref Offset 10.47 dB
il Ref 30.47 dBm

Center 5.705 GHz
#Res BW 100 kHz

Occupied Bandwidth

enter Freq: §.795000000 GHz
Trig: Free Run

#VBW 300 kHz

Total Power 14.2 dBm

36.102 MHz

Transmit Freq Error 1
x dB Bandwidth

36.47 MHz

9.642 kHz OBW Power

x dB

99.00 %
-6.00 dB

Avg|Hold: 100/100

03,1609 P,
Radio Std: None

Radio Device: BTS

Tt

i Span 60 MHz

Sweep 5.8 ms

Agilent Spectrum Anolyzer - Gccupied BW
u R [
Center Freq 5.745000000 GHz

#FGainLow

Ref Offset 10.41 dB
Ref 30.41 dBm

“#Res BW 100 kHz
Occupied Bandwidth
17.634 MHz

-45.628 kHz
17.74 MHz

Transmit Freq Error
x dB Bandwidth

802.11ax(VH20)-5745

Trig: Free Run
#Arten: 30 4B

#VBW 300 kHz

Total Power

OBW Power
x dB

0305

Center Freq: 5.745000000 GHz Radio Std:

‘AvglHold: 1001100

Radio Device: BTS

Span 30 MHz
Sweep 2.933 ms|

13.5 dBm

STATUS

Agilent Spectrum Analyzer - Decupied BW
T

‘Center Freq 5.785000000 GHz

Ref Offset 10.45 dB
il Ref 30.45 dBm

Center 5.785 GHz N
#Res BW 100 kHz

Occupied Bandwidth

Center Freq; 5.785000000 GHz
Trig: Free Run

4 GainLow HAsten: 30 4B

#VBW 300 kHz

Total Power 13.5 dBm

17.646 MHz

Transmit Freq Error
x dB Bandwidth

-24.724 kHz
17.73 MHz

OBW Power
x dB

Avg|Hold: 1001100

03:08:49 PM Apr 20,
Radie Std: None

Radio Device: BTS

Span 30 MHz

Sweep 2.933 ms|

Agitent Spectrum Analyzer - Gccupied BW
T G

Center Freq 5.825000000 GHz

HIFGain:Low

Ref Offset 11.06 dB
Ref 31.06 dBm

|
Center 5.825GHz
HRes BW 100 kHz
Occupied Bandwidth
17.633 MHz
-37.191 kHz
17.75 MHz

Transmit Freq Error
x dB Bandwidth

802.11ax(VH20)-5825

Center Freq: 5.825000000
Trig: Free Run
#Atten: 30 dB

#VBW 300 kHz

Total Power

OBW Power
x dB

03:10:46 PM Apr 30, 2024

G‘Hz Radio Std: None
AvglHold: 1001100

Span 30 MHz
Sweep 2.933 ms|

15.9 dBm

Agitent Spectrum Analyzer - Dccupied BW
o

‘Center Freq 5.755000000 GHz

Ref Offset 1065 dB
i Ref 30.65 dBm

Center 5.755 GHz )
#Res BW 100 kHz

Occupied Bandwidth

Center Freq: 5.755000000 GHz
Trig: Free Run
#Atten: 30 dB

#VBW 300 kHz

Total Power 13.6 dBm

36.116 MHz

Transmit Freq Error
x dB Bandwidth

-57.741 kHz
36.48 MHz

OBW Power
x dB

-

Avg|Hold: 100/100

03;24:57 PM Apn 30, 2024
Radio Std: None

Span 60 MHz
Sweep 5.8 ms

802.11ax(VH80)-5775
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Agitent Spectrum Analyzer - Gccupied BW
R

Center Freq 5.795000000 GHz

_#IFGain:L

Ref Offset 10.47 dB
Ref 3047 dBm

Center 5.795 GHz
HRes BW 100 kHz
Occupied Bandwidth
36.098 MHz
36.724 kHz
36.50 MHz

Transmit Freq Error
x dB Bandwidth

Center Freq: 5.795000000 GHz

Trig: Free Run
#Arten: 30 4B

‘AvglHold: 1001100

e ?

Span 60 MHz

#VBW 300 kHz Sweep 5.8ms

Total Power 14.2 dBm

OBW Power 99.00 %
x dB -6.00 dB

STATUS

Agitent Spectrum Analyzer - Dccupied BW
o

‘Center Freq 5.775000000 GHz

Ref Offset 10,49 dB
Ref 30.49 dBm

R e

Center 5.775 GHz
f#Res BW 100 kHz
Occupied Bandwidth
75.604 MHz
59.162 kHz
76.40 MHz

Transmit Freq Error
x dB Bandwidth

enter Freq: 5775000000 GHz
Trig: Free Run Avg|Hold: 100/100
W#Atten: 30 4B

i ey

Span 120 MHz

#VBW 300 kHz Sweep 11.53 ms|

Total Power 14.0 dBm

OBW Power 99.00 %
x dB -6.00 dB
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11. POWER SPECTRAL DENSITY
11.1 Block Diagram Of Test Setup

Radio Test System EUT

11.2  Limit

(1) For the band 5.15-5.25 GHz.

(iv) For mobile and portable client devices in the 5.15-5.25 GHz band, the maximum conducted output power
over the frequency band of operation shall not exceed 250 mW provided the maximum antenna gain does not
exceed 6 dBi. In addition, the maximum power spectral density shall not exceed 11 dBm in any 1 megahertz
band. If transmitting antennas of directional gain greater than 6 dBi are used, both the maximum conducted
output power and the maximum power spectral density shall be reduced by the amount in dB that the directional
gain of the antenna exceeds 6 dBi.

(2) For the 5.25-5.35 GHz and 5.47-5.725 GHz bands, the maximum conducted output power over the
frequency bands of operation shall not exceed the lesser of 250 mW or 11 dBm + 10 log B, where B is the 26 dB
emission bandwidth in megahertz. In addition, the maximum power spectral density shall not exceed 11 dBm in
any 1 megahertz band. If transmitting antennas of directional gain greater than 6 dBi are used, both the
maximum conducted output power and the maximum power spectral density shall be reduced by the amount in
dB that the directional gain of the antenna exceeds 6 dBi.

(3) For the band 5.725-5.85 GHz, the maximum conducted output power over the frequency band of operation
shall not exceed 1 W. In addition, the maximum power spectral density shall not exceed 30 dBm in any 500-kHz
band. If transmitting antennas of directional gain greater than 6 dBi are used, both the maximum conducted
output power and the maximum power spectral density shall be reduced by the amount in dB that the directional
gain of the antenna exceeds 6 dBi. However, fixed point-to-point U-NIl devices operating in this band may
employ transmitting antennas with directional gain greater than 6 dBi without any corresponding reduction in
transmitter conducted power. Fixed, point-to-point operations exclude the use of point-to-multipoint systems,
omnidirectional applications, and multiple collocated transmitters transmitting the same information. The
operator of the U-NII device, or if the equipment is professionally installed, the installer, is responsible for
ensuring that systems employing high gain directional antennas are used exclusively for fixed, point-to-point
operations.

11.3 Test procedure

According to KDB789033 D02v02r01 sectionE, the following is the measurement procedure.

For devices operating in the bands 5.15-5.25 GHz, 5.25-5.35 GHz, and 5.47-5.725 GHz, the preceding
procedures make use of 1 MHz RBW to satisfy directly the 1 MHz reference bandwidth specified in Section
15.407(a)(5). For devices operating in the band 5.725-5.85 GHz, the rules specify a measurement bandwidth of
500 kHz. Many spectrum analyzers do not have 500 kHz RBW, thus a narrower RBW may need to be used.
The rules permit the use of RBWs less than 1 MHz, or 500 kHz, “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 MHz, or 500 kHz). If measurements are performed using a reduced resolution bandwidth (< 1
MHz, or < 500 kHz) and integrated over 1 MHz, or 500 kHz 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 kHz, add 10 log (500 kHz/RBW) to the
measured result, whereas RBW (<500 kHz) is the reduced resolution bandwidth of the spectrum analyzer set
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during measurement.

d) If measurement bandwidth of Maximum PSD is specified in 1 MHz, add 10 log (1MHz/RBW) to the measured
result, whereas RBW (< 1 MHz) 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 kHz for the 1l.F.5.c) and Il.F.5.d),
since RBW=100 kHz is available on nearly all spectrum analyzers.
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11.4 Test Result

Test PSD Limit
Test mode Channel [dBm/MHZ] Result
[dBm/MHz]
(MHz)
5180 -1.549 11 Pass
802.11a 5200 -1.374 11 Pass
5240 -0.46 11 Pass
5180 -2.162 11 Pass
802.11ac(VH20) 5200 -2.16 11 Pass
5240 -0.999 11 Pass
5190 -4.915 11 Pass
802.11ac(VH40) 553, 41 11 Pass
802.11ac(VH80) 5210 -5.395 11 Pass
5180 -1.9 11 Pass
802.11n(HT20) 5200 -2.008 11 Pass
5240 -0.93 11 Pass
5190 -4.757 11 Pass
802.11n(HT40) 5230 -3.837 11 Pass
5180 -2.008 11 Pass
802.11ax(VH20) 5200 -1.771 11 Pass
5240 -0.831 11 Pass
5190 -4.552 11 Pass
802.11ax(VH40) 553, -3.627 11 Pass
802.11ax(VH80) 5210 -5.93 11 Pass
Test mode Test Channel PSD Limit Result
(MHz) [dBm/500kHZz] [dBm/MHZ]
5745 -4.641 30 Pass
802.11a 5785 -4.117 30 Pass
5825 -1.828 30 Pass
5745 -4.765 30 Pass
802.11ac(VH20) 5785 -4.991 30 Pass
5825 -3.27 30 Pass
5755 -9.403 30 Pass
802.11ac(VH40) 5795 8.74 30 Pass
802.11ac(VH80) 5775 -10.693 30 Pass
5745 -4.571 30 Pass
802.11n(HT20) 5785 -4.546 30 Pass
5825 -2.362 30 Pass
5755 -12.118 30 Pass
802.11n(HT40) 5795 _8.538 30 Pass
5745 -6.276 30 Pass
802.11ax(VH20) 5785 -6.056 30 Pass
5825 -3.512 30 Pass
5755 -9.352 30 Pass
802.11ax(VH40) 5795 -8.712 30 Pass
802.11ax(VH80) 5775 -10.827 30 Pass
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5180-5230MHz

802.11a-5180

Agilent Spectrum Anolyzer - Swept SA
u R [ A
Center Freq 5.180000000 GHz Avg Type: RMS.

Trig: Free Run AvglHold: 100/100
#Arten: 30 dB

PNO: Fast -
IFGain:Low

Ref Offset9.48 dB
Ref 20.00 dBm

Span 30.00 MHz

#VBW 3.0 MHz* Sweep 1.000 ms (1001 pts)

802.11a-5200

Agilent Spectrum Analyzer - Swopt S
T

Avg Type: RMS
AvglHold: 1001100

‘Center Freq 5.200000000 GHz

Trig: Free Run
#Aren: 30 4B

PHO: Fast ==

IFGain:Low
Ref Offset9.7 dB. Mkr1 5.
Ref 20.00 dBm

Pt

Span 30.00 MHz

#VEW 3.0 MHz* Sweep 1.000 ms (1001 pts)

802.11a-5240

Avg Type: RMS.
Trig: Free Run AvglHold: 1001100
#Atten: 30 dB

PNO: Fast -
IF Gainil ow

Ref Offset 9.65 dB
Ref 20.00 dBm

Span 30,00 MHz|
#VBW 3.0 MHz* Sweep 1.000 ms (1001 pts)

jusc STATUS

Agilent Spectrum Analyzer - Swopt SA
o

Avg Type: RMS

Center Freq 5.180000000 GH;
! i3 AvglHold: 100/100

Trig: Free Run
#Atten: 30 dB

PNO: Fast =+
IFGain:Law

Ref Offset 9.49 dB
Ref 20.00 dBm

Center 5.18000 GHz
#Res BW 1.0 MHz

usc sTATUS

Span 30.00 MHz]

#VBW 3.0 MHz* Sweep 1.000 ms (1001 pts)

802.11ac(VH20)-5200

Agitent Spectrum Analyzer - Swopt SA
T

Avg Type: RMS

Center Freq 5.200000000 GHz
AvglHold: 100100

NO:Fost ~s- Trig: Free Run
IFGain:l ow #Atten: 30 dB

Ref Offset 9.7 dB
Ref 20.00 dBm

Span 30.00 MHz|
Sweep 1.000 ms (1001 pts)

#VBW 3.0 MHz*

T

802.11ac(VH20)-5240

Agilent Spectrum Analyzer - Swopt SA
o

‘Center Freq 5.240000000 GHz Avg Type: RMS
NO: Fast —+-  Trig:Free Run Avg|Hold: 1001100
IFGain:Low #Atten: 30 dB
Ref Offset 9.66 dB
Ref 20.00 dBm

Span 30.00 MHz]
#VEW 3.0 MHz* Sweep 1.000 ms (1001 pts)

s -

802.11ac(VH40)-5190

802.11ac(VH40)-5230
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Agitent Spectrum Analyzer - Swopt SA
T

Avg Typs: RMS

Center Freq 5.190000000 GHz
AvglHold: 1001100

NO:Fost ~s- Trig: Free Run
IFGain:Low #Arten: 30 dB
Ref Offset 9.65 dB

Ref 20.00 dBm

|
|
|
|
!
|
L
I
|
|

Center 5.19000 GHz

Span 60.00 MHz
#Res BW 1.0 MHz

#VBW 3.0 MHz* Sweep 1.000 ms (1001 pts)

STATUS

Agilent Spectrum Analyzer - Swopt SA
o

‘Center Freq 5.230000000 GHz

Ref Offset 9.5 dB
Ref 20.00 dBm

Avg Type: RMS
. Trig:Free Run AvglHold: 100/100

#Aren: 30 4B

Yy "
Ml ety

Span 60.00 MHz
Sweep 1.000 ms (1001 pts)

#VBW 3.0 MHz*

802.11ac(VH80)-5210

Agilent Spectrum Anolyzer - Swept SA

u R [T [

Center Freq 5.210000000 GHz Avg Type: RMS.
Trig: Free Run AvglHold: 100100

#Arten: 30 dB

PHO: Fast =
IFGain:Low
Ref Offset 9.56 dB Mkr1
Ref 20.00 dBm

Span 120.0 MHz

#VBW 3.0 MHz* Sweep 1.000 ms (1001 pts)

Agilent Spectrum Analyzer - Swopt S
T

‘Center Freq 5.180000000 GHz

Ref Offset 9.49 dB
Ref 20.00 dBm

el e iy o e 0

Avg Type: RMS
Trig: Free Run Avg[Hold: 1007100

#Aren: 30 4B

PNO: Fast =+~
IFGain:Low

Span 30.00 MHz

#VEW 3.0 MHz* Sweep 1.000 ms (1001 pts)

Avg Typs: RMS
Trig: Free Run AvglHold: 100100

#Atten: 30 dB

PHO: Fast ~#—
IF Gain:Law

Ref Offset 9.7 dB
Ref 20.00 dBm

Center 5.20000 GHz

Span 30,00 MHz|
#Res BW 1.0 MHz

#VBW 3.0 MHz* Sweep 1.000 ms (1001 pts)

Agilent Spectrum Analyzer - Swopt SA
o

‘Center Freq 5.240000000 GHz

Ref Offset 9.55 dB
Ref 20.00 dBm

Avg Type: RMS
Trig: Fres Run AvglHold: 1001100

#Atten: 30 dB

PNO: Fast =+
IFGain:Law

Span 30.00 MHz]
Sweep 1.000 ms (1001 pts)

#VBW 3.0 MHz*

802.11n(HT40)-5190

802.11n(HT40)-5230
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