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5. POWER SPECTRAL DENSITY TEST

5.1 APPLIED PROCEDURES /LIMIT
In addition, the maximum power spectral density shall not exceed 11 dBm in any 1 megahertz band.
In addition, the maximum power spectral density shall not exceed 30 dBm in any 500 kHz band.

Spectrum Parameters Setting
Attenuation Auto
Span Frequency = the frequency band of operation
RB RBW > 1MHz for band 1
RBW > 510KHz for band 4
VB VBW > 3RBW
Detector RMS (i.e., power averaging).
Trace Max Hold
Sweep Time Auto

5.1.1 TEST PROCEDURE

1. Place the EUT on the table and set it in transmitting mode.
2. The testing follows FCC KDB 789033 D02.
3. Remove the antenna from the EUT and then connect a low loss RF cable from the antenna port to
Spectrum.
4. For U-NII1, U-NII-2A, U-NII-2C Band:
Set RBW=1MHz, VBW=3MHz, where span is enough to capture the entire bandwidth, Sweep
time = Auto (601 pts), detector = sample, traces 100 sweeps of video averaging. (SA-2 with the
omission of procedure X, the integration with 26dB EBW bandwidth)
For U-NII-3 Band:
Set RBW=510 kHz, VBW=3*RBW, where span is enough to capture the entire bandwidth, Sweep
time = Auto (601 pts), detector = sample, traces 100 sweeps of video averaging. (SA-2 with the
omission of procedure X, the integration with 26dB EBW bandwidth)
5. User the cursor on spectrum to peak search the highest level of trace
6. Record the max. reading and add 10 log(1/duty cycle).

we test all antennas, the antenna 1 was worst mode and the data recording in the report.
7. Duty factor Reference is made to the test results in Section 7.1.5.

5.1.2 DEVIATION FROM STANDARD
No deviation.

5.1.3 TEST SETUP

EUT SPECTRUM
ANALYZER

5.1.4 EUT OPERATION CONDITIONS

The EUT tested system was configured as the statements of 2.4 Unless otherwise a special operating
condition is specified in the follows during the testing.

Test Report Tel: 400-688-3552 Web:www.dl-cert.com Email: service@dl-cert.com Page 51 of 76



Shenzhen DL Testing Technology Co., Ltd. Report No.: DL-20240129096E
5.1.5 TEST RESULTS
Reading Duty -
Mode CrT:r;sr:el Level factor (dBI:nSII\?IHz) (Ia'énr::) Result
(dBm) (dB)
Low 2.127 0.87 2.997 11.00 | PASS
802.11a Middle 2.047 0.87 2.917 11.00 | PASS
High 2.096 0.87 2.966 11.00 | PASS
Low 2.632 0.13 2.762 11.00 | PASS
802.11n20 Middle 3.581 0.13 3.711 11.00 | PASS
High 2.358 0.13 2.488 11.00 | PASS
Low 0.708 2,51 3.218 11.00 | PASS
Bandl 802.11n40
High 0.638 251 3.148 11.00 | PASS
Low 3.582 2.45 6.032 11.00 | PASS
802.11ac20 Middle 4.586 2.45 7.036 11.00 | PASS
High 4.423 2.45 6.873 11.00 | PASS
Low 0.454 3.93 4.384 11.00 | PASS
802.11ac40 -
High 0.594 3.93 4.524 11.00 | PASS
802.11ac80 / -2.925 4.09 1.165 11.00 | PASS
Reading Duty PSD Limit
Mode CrTaerf;{\el Level factor RB(;%C)tor (dBm/ (dBm/ | Result
(dBm) (dB) 500kHz) | 500kHz)
Low -0.649 5.77 0.1 5.221 30.00 PASS
802.11a Middle -1.37 5.77 0.1 4.5 30.00 PASS
High -1.219 5.77 0.1 4.651 30.00 PASS
Low -0.429 2.48 0.1 2.151 30.00 PASS
802.11n20 Middle -0.178 2.48 0.1 2.402 30.00 PASS
High -1.082 2.48 0.1 1.498 30.00 PASS
Low -2.625 251 0.1 -0.015 30.00 PASS
Band4 802.11n40 -
High -1.806 251 0.1 0.804 30.00 PASS
Low 1671 1.43 0.1 3.201 30.00 PASS
802.11ac20 Middle 0.495 1.43 0.1 2.025 30.00 PASS
High 0.888 1.43 0.1 2.418 30.00 PASS
Low -2.355 2.54 0.1 0.285 30.00 PASS
802.11ac40
High -2.481 2.54 0.1 0.159 30.00 PASS
802.11ac80 / -4.933 4.09 0.1 -0.743 30.00 PASS

Note: RB factor=10log(510/500Kk)
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6. 6DB&26DB&99% BANDWIDTH TEST

6.1 APPLIED PROCEDURES /LIMIT

The 26 dB bandwidth is used to determine the conducted power limits.
There is no limit bandwidth for U-NII-1, U-NII-2-A and U-NII-2-C.

The minimum of 6dB Bandwidth measurement is 0.5 MHz for U-NII-3

6.1.1 TEST PROCEDURE

6dB Bandwidth
Spectrum Parameters Setting
RBW 100KHz
VBW 300KHz
30MHz(20MHz Bandwidth mode)
Span 60MHz(40MHz Bandwidth mode)
120MHz(80MHz Bandwidth mode)
Sweep Time Auto
Detector Peak
Trace Mode Max Hold
26dB Bandwidth
Spectrum Parameters Setting
RBW approximately 1% of the emission bandwidth
VBW >RBW
30MHz(20MHz Bandwidth mode)
Span 60MHz(40MHz Bandwidth mode)
120MHz(80MHz Bandwidth mode)
Sweep Time Auto
Detector Peak
Trace Mode Max Hold
99% Occupied Bandwidth
Spectrum Parameters Setting
RBW 1% to 5% of the OBW
VBW Approximately three times the RBW
Span between 1.5 times and 5.0 times the OBW
Sweep Time Auto
Detector Peak
Trace Mode Max Hold
6.1.2 DEVIATION FROM STANDARD
No deviation.
6.1.3 TEST SETUP
EUT SPECTRUM
ANALYZER
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6.1.4 EUT OPERATION CONDITIONS

The EUT tested system was configured as the statements of 2.3 Unless otherwise a special operating

condition is specified in the follows during the testing.

6.1.5 TEST RESULTS

Test 26dE_’> 99%
Channel Bandwidth Bandwidth Result
(MHz) (MHz)
Low 19.31 16.404 Pass
802.11a Middle 19.85 16.408 Pass
High 20.52 16.433 Pass
Low 21.68 17.564 Pass
802.11n HT20 Middle 25.90 17.637 Pass
High 28.05 17.666 Pass
Low 59.06 36.575 Pass
Band1 | 802.11nHT40 High 59.80 37.231 Pass
Low 28.83 17.700 Pass
802.11ac HT20 Middle 29.71 17.786 Pass
High 29.69 18.421 Pass
802.11ac HT40 Low 57.13 36.755 Pass
High 59.98 38.803 Pass
802.11ac HT80 / 119.6 75.908 Pass
Test 6d B. Bansddvlvgidth
Channel Ba?Mng';jth Limit esul
(MHz)
Low 15.849 >0.5 Pass
802.11a Middle 15.302 >0.5 Pass
High 15.409 >0.5 Pass
Low 16.929 >0.5 Pass
802.11n HT20 Middle 16.914 >0.5 Pass
High 15.932 >0.5 Pass
Low 33.522 >0.5 Pass
Band 4 802.11n HT40 High 33514 >05 Pass
Low 15.666 >0.5 Pass
802.11ac HT20 Middle 17.26 >0.5 Pass
High 16.287 >0.5 Pass
Low 35.068 >0.5 Pass
802.11ac HT40 -
High 34.392 >0.5 Pass
802.11ac HT80 / 67.623 >0.5 Pass
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Transmit Freq Error
x dB Bandwidth

sTaTus

17.700 MHz
33.387 kHz
28.83 MHz

T IES
Center Freq: 5180000000 GHz Radia Std
Trig: Free Run AvglHold: 1001100
#Amen: 30 4B

I Gain:Low Radio Device: BTS

e et i

Uy,

Span 30 MHz

#VBW 620 kHz Sweep 1.333 ms|

Total Power 21.7 dBm

% of OBW Power
x dB

99.00 %
-26.00 dB

5190MHz

5180MHz

[ Kevsight Spectrum Ansbyees - Occupied B

Center Freq 5.230000000 GHz

FGain:Low

Ref Offset .52 dB
Ref 28.52 dBm

A b A bei , A  Aeretsbrin

/|
wmw"‘"

#Res BW 430 kHz

Occupied Bandwidth

37.231 MHz
456.43 kHz
59.80 MHz

Transmit Freq Error
x dB Bandwidth

[ Fepsgh Spectrum Ay - Decupied BV
I 0754111 P ar

Center Freq: Radio Std: None
Trig: Free Ru

#Atten: 30 dB

5230000000 GHz
n AvglHold: 1001100

Center Freq 5.220000000 GHz

Radio Device: BTS

Ref Offset 852 dB
Ref 28.52 dBm

Span 60 MHz,

#VBW 1.2 MHz Sweep 1.333 ms| #Res BW 200 kHz

Total Power 22.0 dBm Occupied Bandwidth

% of OBW Power
xdB

99.00 %
-26.00 dB

Transmit Freq Ermror
x dB Bandwidth

sTaTus se

trtoncinios el g

17.786 MHz
56.886 kHz
20.71 MHz

v 07:58:33 Pit ar 1,
Center Freq; 5.220000000 GHz Radio Std: None
Trig: Free Run ‘AvglHold: 100/100
#Atten: 30 dB

FGain:Low Radio Device: BTS

Posamindéngmny | oot Vi Posaie e et o oy,

Ty
A
i

Span 30 MHz

#VBW 620 kHz Sweep 1.333 ms|

Total Power 22.5 dBm

% of OBW Power
x dB

99.00 %
-26.00 dB

5230MHz

5200MHz

[ Kesight Spectrum Anshyzer - Dccupied BW

Center Freg 5.240000000 GHz

Ref Offset 852 dB
Ref 28.52 dBm

Lo it

#Res BW 200 kHz

Occupied Bandwidth
18.421 MHz
339.26 kHz
29.69 MHz

Transmit Freq Ermror
x dB Bandwidth

3 05:02-04 Pt ar L1,
Center Freq; 5.240000000 GHz Radio Sta: None
- Trig: FraeRun ‘AvglHold: 100/100

#Atten: 30 dB

FGain:Low Radio Device: BTS

d v-*.-"'w»-.v.ﬁ‘-\-‘-‘-h""-Mn-"'-—"—k‘“.ﬂ\‘if' i g

\
-
o e P T

Span 30 MHz

#VBW 620 kHz Sweep 1.333 ms|

Total Power 22.4 dBm

% of OBW Power
x dB

99.00 %
-26.00 dB

5240MHz
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802.11ac HT40

802.11ac HT80

[ ereight Spestrum Amedyze: - Occupied B9

Center Freq: 5.130000000 GHz

s Trig: Free Run ‘Avg|Hold: 1001100
#Atten: 30 4B

Center Freq 5.190000000 GHz

MFGain-Low

Ref Offset 8.5 dB
Ref 28.50 dBm

" WWMWWV“N‘V f.ﬂ\’-,‘\-uhvm-a.\u‘.wu rtetin,

il

#Res BW 430 kHz #VBW 1.2 MHz

Occupied Bandwidth Total Power 21.5 dBm

36.755 MHz
218.14 kHz % of OBW Power
57.13 MHz xdB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

sTaTus

Radia Std: None

Radio Device: BTS

0B:04:53 P Mar L1,

Span 60 MHz
Sweep 1.333 ms|

[ Kersgt Spectrum Ansiyzes - Dscupied OW
Center Freq: 5.210000000 GHz
Trig: Free Run AvglHold: 1001100
#Amen: 30 4B

Center Freq 5.210000000 GHz

I Gain:Low

Ref Offset 851 dB
Ref 28.51 dBm

ey

Center 5.21 GHz

#Res BW 820 kHz #VBW 2.4 MHz

Total Power 22.3 dBm

Occupied Bandwidth

75.908 MHz
449.61 kHz
119.6 MHz x dB

99.00 %
-26.00 dB

Transmit Freq Error % of OBW Power

x dB Bandwidth

08:12:24 PM Mar 1
Radia Std: None

Radio Device: BTS

Span 120 MHz
Sweep 1.333 ms|

5190MHz

5210MHz

[ Xeysight Spestrum Aneiyzes - Occupied B
Center Freq: 5.230000000 GHz
Trig: Free Run ‘Avg|Hold: 1001100
#Atten: 30 4B

Center Freq 5.230000000 GHz

MFGain-Low

Ref Offset 852 dB
Ref 28.52 dBm

’A.,_'._,,—w.pmhVMM\-A‘\"M-—Jnv'h.wﬂ.w.mﬂw_.*‘!.‘

bttt e

Center 5.23 GHz

#Res BW 430 kHz #VBW 1.2 MHz

Total Power 22.3 dBm

Occupied Bandwidth

38.803 MHz
1.2284 MHz
59.98 MHz xdB

99.00 %
-26.00 dB

Transmit Freq Error % of OBW Power

x dB Bandwidth

sTaTus

0B:08:25 P Mar L1,
Radia Std: None

Radio Device: BTS

LV

Span 60 MHz
Sweep 1.333 ms|

5230MHz
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802.11a

802.11n HT20

[ Vit Spectnum Anabyzer - Gecupied BW

Center Freq 5.745000000 GHz

#FGainiLow

Ref Offset 8.98 dB.
Ref 28.98 dBm

Center 5.745 GHz
#Res BW 100 kHz

Occupied Bandwidth
25.600 MHz

9.472 kHz
15.85 MHz

Transmit Freq Error
x dB Bandwidth

Canter Frag: 6.745000000 GHz
Trig: Free Run

#Atten: 30 dB

#VBW 300 kHz

Total Power

% of OBW Power
x dB

‘AvglHold: 100/100

22.7 dBm

99.00 %
-6.00 dB

08:16:38 P b
Radio Std: None

Radio Device: BTS

Mkrd 5.752934 GHZ|
172 dBm)|

Span 30 MHz,
Sweep 3.333 ms|

[ Vit Spectnum Anabyzer - Gecupied BW

Center Freq 5.745000000 GHz

#FGainiLow

Ref Offset 8.98 dB.
Ref 28.98 dBm

el e

(At it

Center 5.745 GHz
#Res BW 100 kHz

Occupied Bandwidth
24172 MHz

-31.777 kHz
16.93 MHz

Transmit Freq Error
x dB Bandwidth

Canter Freq: 5.745000000 GHz
—+ Trig: FreeRun

#Atten: 30 dB

#VBW 300 kHz

Total Power

% of OBW Power
x dB

‘AvglHold: 100100

21.8 dBm

99.00 %
-6.00 dB

08:22:57 P r 11
Radio Std: None

Radio Device: BTS

433 GHZ
5633 dBm

Span 30 MHz
Sweep 3.333 ms

5745MHz

5745MHz

[ Xepsight Spectnum Ansiyzes - Dccupied BW

Center Freq 5.785000000 GHz

HIFGain:Low

Ref Offset 8.87 dB.
Ref 28.87 dBm

~,¢"{5ul/~|'r“

RO

Center 5.785 GHz
#Res BW 100 kHz

Occupied Bandwidth
25.540 MHz

340.65 kHz
15.30 MHz

Transmit Freq Error
x dB Bandwidth

Trig: Free Run
#Anen: 30 4B

#VBW 300 kHz

Total Power

% of OBW Power
x dB

Center Freq: 5.785000000 GHz

AvglHold: 1001100

22.7 dBm

99.00 %
-6.00 dB

08:18:42 P
Radia Std: None

Radio Device: BTS

Span 30 MHz,
Sweep 3.333 ms|

[ Xepsight Spectnum Ansiyzes - Dccupied BW

Center Freq 5.785000000 GHz

HIFGain:Low

Ref Offset 8.87 dB.
Ref 28.87 dBm

Center 5.785 GHz
#Res BW 100 kHz

Occupied Bandwidth

23.385 MHz
41.587 kHz
16.91 MHz

Transmit Freq Error
x dB Bandwidth

Trig: Free Run
#Anen: 30 4B

#VBW 300 kHz

Total Power

% of OBW Power
x dB

Center Freq: 5.785000000 GHz
‘Avg|Hold: 100100

21.3 dBm

99.00 %
-6.00 dB

08:25:02 PMar 11,
Radio Std: None

Radio Device: BTS

AT
W v el e

Span 30 MHz
Sweep 3.333 ms

5785MHz

5785MHz

[ Xepsight Spectnum Ansiyzes - Dccupied BW

Center Freq 5.825000000 GHz

#FGainiLow

Ref Offset 8.6 dB.
Ref 28.86 dBm

7,
A
Ve o

Center 5.825 GHz
#Res BW 100 kHz

Occupied Bandwidth

24.798 MHz
$3.155 kHz
15.41 MHz

Transmit Freq Error
x dB Bandwidth

Trig: Free Run
#Atten: 30 dB

Center Freq: 5.825000000 GHz

AvglHold: 100/100

‘.1\.'.1. LA PR

#VBW 300 kHz

Total Power

% of OBW Power
x dB

22.8 dBm

99.00 %
-6.00 dB

08:20:28 PMMar L
Radia Std: None

Radio Device: BTS

Mkr3 5.832757 GHZ
0.68722 dBm)|

Span 30 MHz,
Sweep 3.333 ms|

[ Keyeigt Spectrum Anshyas: - Gocupied BW
Center Freq 5.825000000 GHz
HFGainiLow

Ref Offset 8.6 dB.
Ref 28.86 dBm

[PYTR e

Center 5.825 GHz
#Res BW 100 kHz
Occupied Bandwidth
21.466 MHz
~400.20 kHz
15.93 MHz

Transmit Freq Error
x dB Bandwidth

Center Freq: 5825000000 GH:
Trig: Fres Run
#Atten: 30 dB

) s
e

#VBW 300 kHz

Total Power

% of OBW Power
x dB

‘AvglHold: 100100

ey

99.00 %
-6.00 dB

08:26:58 PMar 11,
Radio Std: None

Radio Device: BTS

Mkr3 5.832566 GHZ|
-4.8142 dBm

‘Span 30 MHz,
Sweep 3.333 ms

5825MHz

5825MHz
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802.11n HT40

802.11ac HT20

[ Xepsight Spectnum Ansiyzes - Dccupied BW

Center Freq 5.755000000 GHz

Trig: Free Run

HIFGain:Low #Atten: 30 dB

Ref Offset 889 dB.
Ref 28.89 dBm

pror e A
I

Center 5.755 GHz
#Res BW 100 kHz

#VBW 300 kHz
Occupied Bandwidth
51.692 MHz

-123.58 kHz
33.52 MHz

Total Power

Transmit Freq Error
x dB Bandwidth

% of OBW Power
x dB

Center Freq: 5.755000000 GHz
AvglHold: 1001100

22.3 dBm

99.00 %
-6.00 dB

= [ Xepsight Spectnum Ansiyzes - Dccupied BW
08:29:22 PM M
Radia Std: None

Center Freq 5.745000000 GHz

Radio Device: BTS HIFGain:Low

Ref Offset 898 dB.
Ref 28.98 dBm

Center 5.745 GHz
#Res BW 100 kHz

Occupied Bandwidth
25.674 MHz

-57.817 kHz
15.67 MHz

Transmit Freq Error
x dB Bandwidth

- 08:35:10 PMMar 11
Center Freq: 5745000000 GHz Radio $td: None
Trig: Free Run ‘Avg|Hold: 100100

#Anen: 30 dB Radio Device: BTS

Spind e

Span 30 MHz

#VBW 300 kHz Sweep 3.333 ms

Total Power 22.6 dBm

% of OBW Power
x dB

99.00 %
-6.00 dB

5755MHz

5745MHz

[ Vit Spectnum Anabyzer - Gecupied BW

Center Freq 5.795000000 GHz Center Fraq: 6.795000000
Trig: Free Run

AFGainL ow #Atten: 30 dB

Ref Offset .96 dB

Ref 28.86 dBm

Al

i
/

Center 5.795 GHz

#Res BW 100 kHz #VBW 300 kHz

Total Power

Occupied Bandwidth

49.457 MHz
-137.28 kHz
33.51 MHz

Transmit Freq Error
x dB Bandwidth

% of OBW Power
x dB

GHz
‘AvglHold: 100/100

. -m-‘-n#‘ﬂl‘rnwvw'h\uw-»w«wuhg.

22.3 dBm

99.00 %
-6.00 dB

P [ Vit Spectnum Anabyzer - Gecupied BW
0B:31:44 PM M
Radio Std: None

Center Freq 5.785000000 GHz
Radio Device: BTS

Mkr3 5.811619 GHZ
-5.1603 dBm)|

#FGainiLow

Ref Offset 8,67 dB.
Ref 28.87 dBm

W \.‘.’ﬂ‘.«_m’un‘#vhﬁ.

Span 60 MHz

Center 5.785 GHz
Sweep 6ms o

Res BW 100 kHz
Occupied Bandwidth
25.294 MHz
-130.09 kHz
17.26 MHz

Transmit Freq Error
x dB Bandwidth

0 08.37:40 PhMar 11,
Center Freq: 5.785000000 GHz Radio $td: None
Trig: Fres Run ‘AvglHold: 100100

#Atten: 30 dB

Radio Device: BTS

Mk

.dumh-v.'ﬂaJ‘J-‘.\ﬂr\—«n[w;‘-q'n“, o

Span 30 MHz

#VBW 300 kHz Sweep 3.333 ms

Total Power 22.2dBm

% of OBW Power
x dB

99.00 %
-6.00 dB

5795MHz

5785MHz

[ Vit Spectnum Anabyzer - Gecupied BW

Center Freq 5.825000000 GHz

#FGainiLow

Mt

Center 5.825 GHz
#Res BW 100 kHz
Occupied Bandwidth
24.572 MHz
-147.43 kHz
16.29 MHz

Transmit Freq Error
x dB Bandwidth

Gz
‘AvglHold: 100100

Center Freq
Trig: Free R
#Atten: 30 dB

: 5625000000 Radio Std: None
un

Radio Device: BTS

Span 30 WHz,
Sweep 3.333 ms

#VBW 300 kHz

Total Power

% of OBW Power
x dB

99.00 %
-6.00 dB

5825MHz
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802.11ac HT40

802.11ac HT80

[ Xepsight Spectnum Ansiyzes - Dccupied BW

Center Freq 5.755000000 GHz

HIFGain:Low

Ref Offset 889 dB.
Ref 28.89 dBm

/
e W\f D

Center 5.755 GHz
#Res BW 100 kHz

Center Freq: 5.755000000 GHz
Trig: Free Run AvglHold: 1001100
#Anen: 30 4B

\1

. 3
S A S L e i-m"-,m.;MN»mwm-.-‘mM.\J,,,
P

#VBW 300 kHz

Total Power 22.1 dBm

i) [ T——————

08:43:00 P Mar 11,
Radia Std: None

Center Freq 5.775000000 GHz

HIFGain:Low

Ref Offset 887 dB.
Ref 28.87 dBm

PR

e

Center 5.775 GHz

Span 60 MHz
#Res BW 100 kHz

Sweep 6ms)

Occupied Bandwidth

R TT AT T os  —

N 08:4927 P11
Center Freq: 5775000000 GHz Radio $td: None
Trig: Free Run ‘Avg|Hold: 100100

#Anen: 30 dB

Radio Device: BTS
.807 GHZ
-10.864 dBm

1

LT

Span 120 MHz
Sweep 12 ms

#VBW 300 kHz

Total Power 23.5 dBm

Occupied Bandwidth

51.439 MHz
-190.63 kHz
35.07 MHz

Transmit Freq Error
x dB Bandwidth

99.00 %
-6.00 dB

% of OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

103.89 MHz
-1.8111 MHz % of OBW Power
67.62 MHz x dB

99.00 %
-6.00 dB

5755MHz

5775MHz

[ Vit Spectnum Anabyzer - Gecupied BW

Center Freq 5.795000000 GHz

Ref Offset 8,06 dB.
Ref 28.86 dBm

Center 5.795 GHz
#Res BW 100 kHz

Occupied Bandwidth
49.

Transmit Freq Error

x dB Bandwidth

08:47:26 P b
Center Freq; 5.785000000 GHz Radio Std: None
Trig: Free Run ‘AvglHold: 100/100

#Atten: 30 dB Radio Device: BTS

Mkr3 5.811967 GHZ
-5.9349 dBm)|

#FGainiLow

1

)
ql,,u,g.q,;.‘wﬁnldr\rwJ-vau-rn‘.‘r«.

Span 60 MHz,
#VBW 300 kHz Sweep 6ms

Total Power 22.1 dBm

522 MHz
-229.24 kHz
34.39 MHz

99.00 %
-6.00 dB

% of OBW Power
x dB

5795MHz
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7. DUTY CYCLE TEST SIGNAL

7.1 APPLIED PROCEDURES /LIMIT
Pre-analysis Check: While conducting average power measurement, duty cycle of each mode shall be

checked to ensure its duty cycle in order to compensate for the loss due to insufficient ratio of duty cycle.

All duty cycle is pre-scanned, and result as obtained below shows only the most representative ones where

duty cycle is conducted as the given transmission with given virtual operation that expresses the percentage.

7.1.1 TEST PROCEDURE

1. Set RBW =1 MHz.

2. Set the video bandwidth (VBW) 2RBW.
3. Detector = Peak.

4. Sweep = auto couple.

5. Allow the trace to stabilize.

6. Span=0

7.1.2 DEVIATION FROM STANDARD

No deviation.

7.1.3 TEST SETUP

EUT SPECTRUM
ANALYZER

7.1.4 EUT OPERATION CONDITIONS

The EUT tested system was configured as the statements of 2.3 Unless otherwise a special operating
condition is specified in the follows during the testing.
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Report No.: DL-20240129096E

7.1.5 TEST RESULTS

Operation Mode

Duty Cycle(%)

Duty Fator (dB)

10 * log (1/ Duty cycle)

Band 1

802.11a 81.82 0.87
802.11n(HT20) 97.01 0.13
802.11n(HT40) 56.14 2.51
802.11ac(HT20) 56.9 2.45
802.11ac(HT40) 40.48 3.93
802.11ac(HT80) 39.02 4.09

Operation Mode

Duty Cycle(%)

Duty Fator (dB)
10 * log (1/ Duty cycle)

Band 4

802.11a 26.47 5.77
802.11n(HT20) 56.52 2.48
802.11n(HT40) 56.14 2.51
802.11ac(HT20) 71.91 1.43
802.11ac(HT40) 55.75 2.54
802.11ac(HT80) 39.02 4.09
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802.11a

802.11n HT20

[ — Xepight Spectrum Anelyzes - Swest 54

Center Freq 5.180000000 GHz

Ref Offset8.49 dB
Ref 20.00 dBm

Center 5.180000000 GHz
Res BW 1.0 MHz

WRR MODE TAC SCL

PNO: Fast s~ Trig: FreeRun
FGaion

80.00 us

#Amen: 30 dB

=
o o]

6.41dBm,
580 dBm.

[— epight Spectrum Analyzer - Swept S8

Center Freq 5.180000000 GHz

IFGain-Low

Ref Offset 8,49 dB
Ref 20.00 dBm

Center 5.120000000 GHz
Res BW 1.0 MHz

Avg Type: Log-Pwr

NO:Fast -~ Trig: Free Run
#sAnen: 30 dB

#VEBW 3.0 MHz

Mkr1 980.0 ps
6.91 dBm|

Span 0 Hz|
Sweep 100.0 ms {10001 pts)

STaTus

802.11n HT40

802.11ac HT20

[ Kevsight Spectrum Anebyees - Swept 54

Center Freq 5.180000000 GHz

Ref Offset .5 dB
Ref 20.00 dBm

T

LT LT LTEE LT

Center 5.190000000 GHz

&
IFGainiLow

T

Avg Type: Log-Pwr
N Past —+  Trig: FreeRun
#Atten: 30 dB

H Ilh lu

g‘:

(LI LIAL ,Jllllllll‘llu

#VBW 3.0 MHz Sweep 100.0 ms (10001 pts]

[ Kesight Spectrum Anshyzer - Swept 54

Center Freq 5.180000000 GHz

Ref Offset 8.48 dB
Ref 20.00 dBm

ﬂu ri LT ¥

AL LT Wi

Center 5.180000000 GHz

7.62dBm
216 dBm

Avg Typs: Log-Pwr

Tast —»- Trig: FreeRun
Founion aAtien: 30 4B

R e TR T HE

“

LLLLARE LR LA ] ]

#VBW 3.0 MHz

LRI L] ity

LT (LT i

Sweep 100.0 ms (10001 pts)

STaTus

802.11ac HT40

802.11ac HT80

[ Kevsight Spectrum Anebyees - Swept 54

Center Freq 5.180000000 GHz

Ref Offset .5 dB
Ref 20.00 dBm

”I"I | lllllf H. i

(LI ¥

Center 5. 190000000 GHz

I

Avg Type: Log-Pur

PO Fost - Trig: Free Run
[FGaintom

#Atten: 30 dB

6.47 dBm|

T il II‘ lf l ,I’l"[ | ‘ll I.II]III‘ Ill

A R e B

#VBW 3.0 MHz

[ Kesight Spectrum Anshyzer - Swept 54

Center Freq 5.210000000 GHz

Ref Offset 851 dB
Ref 20.00 dBm

"
i l m

JB LU UL L

Center 5.210000000 GHz

Avg Typs: Log-Pwr

I
m-”m"n st

PNO: Fast ——  Trig: Free Run
IFGainaw Atten: 30 dB

Wuu (I “,"

#VBW 3.0 MHz

p
Sweep 100.0 ms (10001 pts)

sTATUS
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802.11a

802.11n HT20

WO Foat » Trig: FreeRun
IFGain:Low #Anen: 30 dB

T e
o #|‘|

#VBW 3.0 MHz

[ Feright Spectum Anslyze - Swegt 38 o
Center Freq 5.745000000 GHz Avg Type: Log-Pwr
P

Ref Offset 8.98 dB
Ref 20.00 dBm

1

’r‘mum WHT

Center 5.745000000 GHz

[ Keaight Specirum Anahes - Swept 54

Center Freq 5.745000000 GHz Avg Type: Log-Pwr

+ s Trig: FreeRun

. Mkr1 1.140 ms|
Ref Offset 8.98 dB
Ref 20.00 dBm -10.88 dBm|

. ITTRFRTS
IHN L e O T O e T T L AL LR

Center 5.745000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 100.0 ms (10001 pts)

802.11n HT40

802.11ac HT20

[ Feright Spectum Antyze - Swegt 38
Center Freq 5.755000000 GHz Avg Type: Log-Pwr
—+ Trig: FreeRun
#Atten: 30 dB

Ref Offset8.89 dB
Ref 20.00 dBm

K

r~lll TTILCLLI L] F

Y

'_é‘

i LU LA T LY L Ill]ll[l ULLLLULA LU R LRIV L LR

Span 0 Hz
Sweep 100.0 ms (10001 pts

= Keysight Spectrum Anelyzer - Swept 54

Center Freq 5.745000000 GHz Avg Type: Log-Pwr
- Trig: FresRun

IFGair w #Atten: 30 dB

Ref Offset9.98 dB

Ref 20.00 dBm

1
?_Z'alﬁ o oy

802.11ac HT40

802.11ac HT80

[ Kepight Spectrum Ansiyzer - Swegr 5

Center Freg 5.755000000 GHz Avg Type: Log-Pwr
—+ Trig: FreeRun

iAtten: 30 0B

- r1 700.0 ps|
Ref Offset8.89 dB 7 H
Ref 20.00 dBm 1.41 dBm

M

A A

LU T AT T ELEH A LT L L C L LA NE ) hivny

Center 5.755000000 GHz
0 MHz #VBW 3.0 MHz

% ¥ G
700.0 us 141 dBm|

[ Xeyioht Spectm Amtyee - Swept 54 .
0 08:40-01 PHar 11,2024
Avg Type: Log-Pwr

Center Freq 5.775000000 GHz

—+ Trig: FreeRun
#Atten: 30 dB

- an Mkr1 470.0 ps|
Ref Offset .47 dB 2 AR
Ref 20.00 dBm 0.63 dBm

'1:
f 1] l"m H Hihh ' T HHTEHREEE AT | HiNEI
VA T e e T L T AT

Center 5.775000000 GHz
1.0 MHz

Test Report Tel: 400-688-3552

Web:www.dl-cert.com

Email: service@dl-cert.com

Page 70 of 76



Shenzhen DL Testing Technology Co., Ltd. Report No.: DL-20240129096E

8. FREQUENCY STABILITY

8.1 APPLIED PROCEDURES /LIMIT
Manufacturers of U-NII devices are responsible for ensuring frequency stability such that an emission is

maintained within the band of operation under all conditions of normal operation as specified in the user’s

manual.

8.1.1 TEST PROCEDURE

1. The EUT was placed inside temperature chamber and powered and powered by nominal DC voltage.

2. Set EUT as normal operation.
3. Turn the EUT on and couple its output to spectrum.
4. Turn the EUT off and set the chamber to the highest temperature specified.

5. Allow sufficient time (approximately 30 min) for the temperature of the chamber to stabilize, turn the

EUT and measure the operating frequency.

6. Repeat step with the temperature chamber set to the lowest temperature.

8.1.2 DEVIATION FROM STANDARD

No deviation.

8.1.3 TEST SETUP

Temperature control box

SPECTURM
EUT ANALYZER

Power Sources

8.1.4 EUT OPERATION CONDITIONS

The EUT tested system was configured as the statements of 2.3 Unless otherwise a special operating
condition is specified in the follows during the testing.
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8.1.5 TEST RESULTS

Measured
Spectrum Frequency (MHz) A Frequency (MHz)
Test Test Frequency
Voltage | Temp. 802.11n | 802.11ac 802.11n 802.11ac
(MHz) 802.11a 802.11a
HT20 HT20 HT20 HT20
5180 5180.0329 | 5180.0354 | 5180.0357 | g 3514 6.8340 6.8919
5220 5220.0336 | 5220.0359 | 5220.0336 | ¢ 4368 6.8774 6.4368
5240 5240.0253 | 5240.0244 | 5240.0252 | 4 gogo 4.6565 4.8092
>V 5745 5745.0333 | 5745.0323 | 5745.0325 | 5.7963 5.6223 5.6571
5785 5785.0385 | 5785.0334 | 5785.0358 | 6.6551 5.7736 6.1884
] 5825 5825.0337 | 5825.0336 | 5825.0366 | 5.7854 5.7682 6.2833
206 5180 | 5180.0235 | 5180.0248 | 5180.0217 | 45367 | 4.7876 4.1892
5220 5220.0368 | 5220.0346 | 5220.0364 | 7 0498 6.6284 6.9732
5240 5240.0246 | 5240.0265 | 5240.0233 | 4 6947 5.0573 4.4466
oV 5745 5745.0266 | 5745.0268 | 5745.0293 | 4.6301 4.6649 5.1001
5785 5785.0325 | 5785.0336 | 5785.0354 | 5.6180 5.8081 6.1193
5825 5825.0413 | 5825.0454 | 5825.0418 | 7.0901 7.7940 7.1760
5180 5180.0555 | 5180.0541 | 5180.0547 | 107143 | 10.4440 10.5598
5220 5220.0244 | 5220.0235 | 5220.0223 | 4 5743 4.5019 4.2720
] 5240 5240.0363 | 5240.0364 | 5240.0325 | g 9275 6.9466 6.2023
> 25 5745 5745.0354 | 5745.0323 | 5745.0346 | 6.1619 5.6223 6.0226
5785 5785.0436 | 5785.0418 | 5785.0465 | 7.5367 7.2256 8.0380
5825 5825.0218 | 5825.0225 | 5825.0224 | 3.7425 3.8627 3.8455
5180 5180.0384 | 5180.0312 | 5180.0324 | 74131 6.0232 6.2548
5220 5220.0255 | 5220.0237 | 5220.0229 | 4 ag51 4.5402 4.3870
] 5240 5240.0353 | 5240.0323 | 5240.0314 | ¢ 7366 6.1641 5.9924
>V 20 5745 5745.0664 | 5745.0656 | 5745.0684 | 11.5579 | 11.4186 11.9060
5785 5785.0428 | 5785.0425 | 5785.0443 | 7.3984 7.3466 7.6577
5825 5825.0643 | 5825.0623 | 5825.0668 | 11.0386 | 10.6953 11.4678
5180 5180.0344 | 5180.0352 | 5180.0326 | g g409 6.7954 6.2934
5220 5220.0258 | 5220.0244 | 5220.0247 | 4 9425 4.6743 47318
] 5240 5240.0357 | 5240.0346 | 5240.0366 | g 8130 6.6031 6.9847
oV 20 5745 5745.0467 | 5745.0438 | 5745.0431 | 8.1288 7.6240 7.5022
5785 5785.0253 | 5785.0254 | 5785.0285 | 4.3734 4.3907 4.9265
5825 5825.0727 | 5825.0733 | 5825.0764 | 12.4807 | 12.5837 13.1159
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A
Measured Spectrum Frequency (MHz) Frequency
Test Test (MHz)
Vol - Frequency
oltage | Temp- | i) 802.11n 802.11ac
802.11ac HT40 802.11n HT40
HT40 HT40
5190 5190.0254 5190.0251 4.8940 4.8362
5 5y 5230 5230.0368 5230.0316 7.0363 6.0421
' 5755 5190.0256 5190.0287 4.9326 55299
20 5795 5795.0657 5795.0663 11.3374 11.4409
5190 5190.0256 5190.0287 4.9326 5.5299
5230 5230.0354 5230.0366 6.7686 6.9981
4.5V . .
5755 5755.0235 5755.0652 4.0834 11.3293
5795 5795.0456 5795.0494 7.8689 8.5246
5190 5190.0252 5190.0264 4.8555 5.0867
5230 5230.0634 5230.0586
5V 25 12.1224 11.2046
5755 5755.0258 5755.0237 4.4831 4.1182
5795 5795.0564 5795.0533 97325 9.1976
5190 5190.0616 5190.0667 11.8690 12.8516
5230 5230.0587 5230.0554
5.5V 50°C 11.2237 10.5927
5755 5755.0463 5755.0485 8.0452 8.4275
5795 5795.0328 5795.0354 5.6601 6.1087
5190 5190.0564 5190.0526 10.8671 10.1349
5230 5230.0343 5230.0367
4.5V 50°C 6.5583 7.0172
5755 5755.0356 5755.0369 6.1859 6.4118
5795 5795.0467 5795.0487 8.0587 8.4038
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. . Measured Spectrum AFrequency
est est
Frequency Frequency (MHz) (MHz)
Voltage | Temp.
(MHz)
802.11ac HT80 802.11ac HT80
5210 5210.0136 2.6104
5.5V
5775 5775.0163 2.8225
-20°C
5210 5210.0224 4.2994
4.5V
5775 5775.0345 5.9740
5210 5210.0467 8.9635
5V 25C
5775 5775.0369 6.3896
5210 5210.0352 6.7562
5.5V 50C
5775 5775.0267 4.6234
5210 5210.0323 6.1996
4.5V 50°C
5775 5775.0545 9.4372
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9. TRANSMISSION IN THE ABSENCE OF DATA
9.1 STANDARD REQUIREMENT

According to §15.407(c)

The device shall automatically discontinue transmission in case of either absence of information to
transmit or operational failure. These provisions are not intended to preclude the transmission of control or
signaling information or the use of repetitive codes used by certain digital technologies to complete frame
or burst intervals. Applicants shall include in their application for equipment authorization a description of
how this requirement is met.

9.2 TEST RESULT

No non-compliance noted:
Refer to the theory of operation.

10. ANTENNA REQUIREMENT

10.1 STANDARD REQUIREMENT
15.203 requirement: For intentional device, according to 15.203: an intentional radiator shall
be designed to ensure that no antenna other than that furnished by the responsible party
shall be used with the device.

10.2 EUT ANTENNA

The EUT antenna is External Antenna, It comply with the standard requirement.
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11. TEST SEUUP PHOTO

Reference to the appendix | for details.

12. EUT PHOTO

Reference to the appendix Il for details.

KKK XK END OF REPORT X% 3% X
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