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4.8. Band Edge Compliance

TEST CONFIGURATION

Semi-Anechoic Chamber

[ae]]

150 cm
Turntable

‘ ‘g Ground Plane

Measurement [ |
Instrument I oy0

Above 1GHz only J

Control Room

LIMIT

20dBc in any 100 kHz bandwidth outside the operating frequency band. In case the emission fall within the
restricted band specified on 15.205(a), then the 15.209(a) limit in the table below has to be followed.

Frequency (MHz) Distance Radiated (dBuV/m) Radiated (uV/m)
(Meters)

0.009-0.49 3 20log(2400/F(KHz))+40l0g(300/3) 2400/F(KHz)

0.49-1.705 3 20log(24000/F(KHz))+ 40log(30/3) 24000/F(KHz)
1.705-30 3 20log(30)+ 40log(30/3) 30
30-88 3 40.0 100
88-216 3 43.5 150
216-960 3 46.0 200
Above 960 3 54.0 500

According to §15.407 (b): Except as shown in paragraph (b)(7) of this section, the maximum emissions
outside of the frequency bands of operation shall be attenuated in accordance with the following limits

Frequency (MHz) EIRP Limit (dBm) Equivalent Field Strength at 3m (dBuV/m)
5150-5250 -27 68.2
5250-5350 -27 68.2
5470-5725 -27 68.2
) -27 (beyond 10MHz of the bandedge) 68.2
5725-5850 -17 (within 10 MHz of band edge) 78.2

TEST PROCEDURE

1. The EUT was placed on a turn table which is 1.5m above 1GHz.
2. Maximum procedure was performed by raising the receiving antenna from 1m to 4m and rotating the turn

table from 0° to 360° to acquire the highest emissions from EUT.
3. And also, each emission was to be maximized by changing the polarization of receiving antenna both

horizontal and vertical.

4. Repeat above procedures until all frequency measurements have been completed.
5. The distance between test antenna and EUT as following table states:

Test Frequency range

Test Antenna Type

Test Distance

1GHz-18GHz

Double Ridged Horn Antenna

3
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6. Setting test receiver/spectrum as following table states:
Test Frequency range Test Receiver/Spectrum Setting Detector
Peak Value: RBW=1MHz/\VBW=3MHz,
Sweep time=Auto
Average Value: RBW=1MHz/VBW=10Hz,
Sweep time=Auto

1GHz-18GHz Peak

Field Strength Calculation

The field strength is calculated by adding the Antenna Factor and Cable Factor and subfracting the
Amplifier Gain and Duty Cycle Correction Factor(if any) from the measured reading. The basicequation with a
sample calculation is as follows:

FS=RA + AF + CL - AG

Where FS = Field Strength CL = Cable Attenuation Factor (Cable Loss)

RA = Reading Amplitude AG = Amplifier Gain

AF = Antenna Factor

TEST RESULTS

Remark:For radiated bandedge We measured at both mode, recorded worst case at MIMO 802.11 ac20 mode;
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For Radiated Bandedge Measurement
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Temperature

23.4°C

Humidity

54.5%

Test Engineer

Moon Tan

Configurations

IEEE 802.11a/n/ac

NOTE: We measured Radiated Emission at Antenna 1 & Antenna 2 mode from 1GHz to 25GHz and the

worst case was recorded(Antenna 1).

802.11 ac20/ Channel 36 :5180 MHz

Freq Read Antenna | PRM | Cable Result Li_mit Margin -
(MHz) Level Factor | Factor | Loss Level Line (dB) Detector Polarization
(dBuV) (dB/m) (dB) (dB) | (dBuV/m) | (dBuV/m)
4500.0 35.22 35.58 29.04 | 8.28 50.04 68.20 -18.16 Peak Horizontal
4500.0 30.13 35.58 29.04 | 8.28 44.95 54.00 -9.05 AV Horizontal
5150.0 39.15 35.58 29.04 | 8.28 53.97 68.20 -14.23 Peak Horizontal
5150.0 30.57 35.58 29.04 | 8.28 45.39 54.00 -8.61 AV Horizontal
802.11 ac20/ Channel 48 :5240 MHz
Freq Read Antenna | PRM | Cable Result Li_mit Margin -
(MHz) Level Factor | Factor | Loss Level Line (dB) Detector Polarization
(dBuV) (dB/m) (dB) (dB) | (dBuV/m) | (dBuV/m)
5350.0 35.17 35.42 29.06 | 8.39 49.92 68.20 -18.28 Peak Horizontal
5350.0 30.15 35.42 29.06 | 8.39 44 .90 54.00 -9.10 AV Horizontal
5460.0 39.20 35.42 29.06 | 8.39 53.95 68.20 -14.25 Peak Horizontal
5460.0 30.61 35.42 29.06 | 8.39 45.36 54.00 -8.64 AV Horizontal
802.11 ac20/ Channel 149 :5745 MHz
Freq Read Antenna | PRM | Cable Result Li_mit Margin -
(MHz) Level Factor | Factor | Loss Level Line (dB) Detector Polarization
(dBpV) (dB/m) (dB) (dB) | (dBuV/m) | (dBuV/m)
5650.0 30.25 35.35 29.07 | 8.43 44.96 68.20 -23.24 Peak Horizontal
5700.0 30.23 35.35 29.07 | 8.43 44 .94 68.20 -23.26 Peak Horizontal
5720.0 32.14 35.35 29.07 | 8.43 46.85 68.20 -21.35 Peak Horizontal
5725.0 30.51 35.35 29.07 | 8.43 45,22 68.20 -22.98 Peak Horizontal
802.11 ac20/ Channel 165 :5825 MHz
Freq Read Antenna | PRM | Cable Result Limit Margin
(MHz) Level Factor | Factor | Loss Level Line (dB) Detector Polarization
(dBuVv) (dB/m) (dB) (dB) | (dBuV/m) | (dBuV/m)
5850.0 30.15 35.3 29.11 | 8.51 44.85 68.20 -23.35 Peak Horizontal
5855.0 30.40 35.3 29.11 | 8.51 45.10 68.20 -23.10 Peak Horizontal
5875.0 32.09 35.3 29.11 | 8.51 46.79 68.20 -21.41 Peak Horizontal
5925.0 30.58 35.3 29.11 | 8.51 45.28 68.20 -22.92 Peak Horizontal
REMARKS:

1. Result Level = Read Level + Antenna Factor + Cable loss - PRM Factor.
2. Margin value = Result Level-Limit value.
2. The other emission levels were very low against the limit.
3. The average measurement was not performed when the peak measured data under the limit of average

detection.

4. Detector AV is setting spectrum/receiver. RBW=1MHz/VBW=10Hz/Sweep time=Auto/Detector=Peak;
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Temperature 23.6°C

Humidity

55.7%

Test Engineer Moon Tan

Configurations

IEEE 802.11a/n/ac

The test results have included the antenna gain

Antenna 1:
5150-5250MHz:

802.11a

slyht Spectrum Analyzer - Swept 54

enter Freq 4.850000000 GHz
[}

Fost
|FGaln:Low

. F
#Avg Type: RMS
Trig: Free Run Avg|Hold: 3001300

#Atten: 30 dB

Ref Offset 9.02 dB
_Ref 20.00dBm

r.q,.u TR e e e BT PR e peR R B B PR b B

| I— A =

" Stop 5.2000 GHz

#VEBW 3.0 MHz Sweep 1.200 ms (1001 pts)

51818 GHz
51500 GHz
5076 1GHz

10,024 dBm
-40.647 dBm

S S0 mon s b

STATUE

Keysight spmmm Analyzet - Swept 54

Trig: Free Run

PNO: F
#Atten: 30 dB

sl
|FGaln:Low

Ref Offset 9.04 4B
Ref 20.00 dBm

#VEBW 3.0 MHz

5.235 12 GHz
5,350 00 GHz,
5.456 16 GHz

.
#Avg Type: RMS
Avg|Hold: 300300

TR v

" Stop 5.4600 GHz
Sweep 1.000 ms (1001 pts)

Cenfer Freq,
6.340000000 GHz|

5180 MHz

5240 MHz

802.11n HT20

Spectiuin Analyzes - Swept SA

Center Freq 4.850000000 GHz
PNO; Fast —»—
IFGain:Low

. F
#Avg Type: RMS
Trig: Free Run Avg|Hold: 3001300

#Atten: 30 dB

Ref Offset 9.02 dB
_Ref 20.0

Im-;‘._.“., e e T T s e )

| I— A =

" Stop 5.2000 GHz

#VEBW 3.0 MHz Sweep 1.200 ms (1001 pts)

9.756 dBm

= thgmsp{;!mmAM\pu Smept 54

Trig: Free Run

PNO: F
#Atten: 30 dB

sl
|FGaln:Low

i

A

#VEBW 3.0 MHz

5238 72 GHz 8, 958 dBm

S S0 mon s b

Sowm- s 5

. F
#Avg Type: RMS
Avg|Hold: 300300

ST P A T S TR R R B

" Stop 5.4600 GHz
Sweep 1.000 ms (1001 pts)

STATUE

STATUE

Cenfer Freq,
6.340000000 GHz|

5180 MHz
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802.11ac20

yuight Spectrum Analyzer - Swept 54

Center Freq 4.850000000 G .
PNO: Fast —+— 17ig: Free Run
|FGain:Low #Atten: 30 dB

Ref Offset 9.02 dB
‘Ref 20.00 dBm

| e R

L L
Start 4.5000 GHz

#VEBW 3.0 MHz

51780 GHz
51500 GHz
4.984 4 GHz

11.426 dBm|
-39.164 dBm|

&
#Avg Type: RMS
Avg|Hold: 300300

Mkr3 4.984 4 GHz|
-38.240 dBm

" Stop 5.2000 GHz
Sweep 1.200 ms (1001 pts)

: ;
FISUH Conter Freq 5.340000000 GHz

STATUE

Keysight Spectiuim Analyzes - Swept SA

Trig: Free Run
#Atten: 30 dB

PNO: Fast
|FGaln:Low

Ref Offset 9.04 4B
Ref 20.00 dBm

Start 5.2200 GHz
#VBW 3.0 MHz

5.24160 GHz
5.350 00 GHz
537144 GHz

Sowm- s 5

&
#Avg Type: RMS
Avg|Hold: 300300

" Stop 5.4600 GHz
Sweep 1.000 ms (1001 pts)

STATUE

Cen

6.340000000 GHz

er Freq

5180 MHz

5240 MHz

802.11n HT40

yuight Spectrum Analyzer - Swept 54

Trig: Free Run
#Atten: 30 dB

PNO: Fast
|FGaln:Low

Ref Offset 9.02 dB
‘Ref 20.00 dBm

- T AR e P b g L P L

|
!
i
|
|
|

[
Start 4.5000 GHz
#VBW 3.0 MHz

5,192 3 GHz 517 dBm|

51
41

&
#Avg Type: RMS
Avg|Hold: 300300

MR SHD R e AR PR

) " Stop 5.2000 GHz
Sweep 1.200ms (1

™ FUNCTIC

STATUE

Keysight Spectiuim Analyzes - Swept SA

[
FISUE Conter Freq 5.330000000 GHz
PNO; F

|FGaln:Low

Trig: Free Run
#Atten: 30 dB

Ref Offset 9.04 4B
‘Ref 20.00 dBm

#VEBW 3.0 MHz

5,232 50 GHz

Sowm- s 5

&
#Avg Type: RMS
Avg|Hold: 300300

) " Stop 54600 GHz
Sweep 1.000 ms (1001 pts)

Cen|
6.330000

er Freq
000 GHz/

St

6,200000

STATUE

5190 MHz

5230 MHz
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802.11ac40

yuight Spectrum Analyzer - Swept 54 ] Keysight Sp«lmm Analyzet - Swept 54

I b P I A P
pe Freqmm s
Center Freg 4.850000000 Gl Bhvg Type: RMS i Center Freq 5.330000000 GHz #Avg Type. RM5
- NO: Font <= Trig: Free Run Avg|Hold: 300200 Ll PNO: Pt~ 1rig: FreeRun Avg|Hold: 3001200
in:Low #htten: 30 dB IFGaln:Low #Atten: 30 dB

Ref Offset 9.02 dB rd 5. Ref Offzet 9.04 dB
Ref 20.00 dBm i ) o el I} B Ref 20.00 dBm

Center Freq
6,330000000 GHz|

TR TPy LR R LS P S S S bt Y | . e PRSI . Py bttt

f ' !
Start 4.5000 GHz Slop 00 GHz| Start 5.2000 GHz
#VBW 3.0 MHz Sweep 1.200 ms (1001 pts) 3 K #VBW 3.0 MHz

5.225 48 GHz 9.824 dBm |
5.350 00 GHz -42.536 dBm |
6377 58 GHz k

Sowm- s 5

s sTATUS s sTATUS |

5190 MHz 5230 MHz

802.11ac80

ight Spectruim Analyzer - Swept 54 e = Keysight Sp«lmm Analyzet - Swept 54

& F 2 (X I A P
#Avg Type: RMS FISUE Conter Freq 5.320000000 Gm #Avg Type: RMS
Trig: Free Run Avg|Hold: 300300 k] ¥ Trig: Free Run Avg|Hold: 265/300

Font sl
IFGain:Low #Atten: 30 dB IF(mm Low #Atten: 30 dB

Ref Offset 9.02 dB
Ref 20.00 d

Center Freq
6,320000000 GHz|

l{mﬂbﬁ_‘.w,h' ma

4
Y
e e e LA A el i B A

Stop 5.2500 GHz art 5. G ) ) i B ) Stop 54600 GHz
#VBW 3.0 MHz Sweep 1.267 ms (1001 pts) 3 il #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

R R

5,199 00 GHz 5.610dBm,
5.150 00 GHz -28.. 243 dBm‘
§.137 50 GHz

Sowm- s 5
Sowm- s 5

5210 MHz 5210 MHz
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5725-5850MHz:

802.11a

[ Keysiyht Spectrum Analyzer - Swept 54

L ] i A i g 0 : : A ;
. e Frequem - s
Center Freq 5.702500000 GHz #Avg Type. RM5 i Center Freq 5.867500000 GHz #Avg Type. RM5
- PNO: Fast ~—+— 171g: Free Run Avg|Hold: 300200 Ll PNO: Pt~ 1rig: FreeRun Avg|Hold: 3001200
IFGain:Low #Atten: 30 dB IFGain:Low #Atten: 30 dB

[ Keysiyht Spectrum Analyzer - Swept 54

Center Freq
6867500000 GHz|

4

e e o

“Stop 5.76000 GHz art 5. X ) ) i N ) “Stop 593500 GHz
#VBW 3.0 MHz Sweep 1.000 ms (1001 pts) 3 i #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

5.850 625 GHz
5.871 280 GHz
L 5907585

Sowm-imon b 5
Sowm-imon b 5

s sTATUS s sTATUS |

5745 MHz 5825 MHz

802.11n HT20

[ Keysiyht Spectrum Analyzer - Swept 54

[ Keysiyht Spectrum Analyzer - Swept 54

L : : A ; 23 0 " 7 : A ;
. e = Frequem - s
Center Freq 5.702500000 GHz #Avg Type. RM5 Center Freq 5.867500000 GHz #Avg Type. RM5
- PNO: Fast ~—+— 171g: Free Run Avg|Hold: 300200 Ll PNO: Pt~ 1rig: FreeRun Avg|Hold: 3001200
IFGain:Low #Atten: 30 dB IFGain:Low #Atten: 30 dB

Center Freq
6867500000 GHz|

ey S | e

“Stop 5.76000 GHz art 5. X ) ) i N ) “Stop 593500 GHz
#VBW 3.0 MHz Sweep 1.000 ms (1001 pts) 3 i #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

5.850 220 GHz 31.884 dBm |

5.857 780 GHz -38.406 dBm |
T sersen 9,665 dEim|
584950

5.724 81 GHz
571872 GHz
L 569189GHz

Sowm-imon b 5
Sowm-imon b 5

s sTATUS s sTATUS |

5745 MHz 5825 MHz
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802.11ac20

Keysight Spectiuim Analyzes - Swept SA

Keysight Spectiuim Analyzes - Swept SA

L T I ) 0 i) F I f
e Frequem r mnes
Center Freq 5.702500000 GHz #Avg Type. RM5 i Center Freq 5.867500000 GHz #Avg Type. RM5
- PNO: Fast ~—+— 171g: Free Run Avg|Hold: 300200 Ll PNO: Pt~ 1rig: FreeRun Avg|Hold: 3001200
IFGain:Low #Atten: 30 dB IFGain:Low #Atten: 30 dB

Ref Offset 8.86 dB i Ref Offset 9.27 dB
Ref 20.00dBm ] 39 ¢ 10 Ref 20.00 dBr

Center Freq
6867500000 GHz|

T R RO SN e S S G e

“Stop 5.76000 GHz Start 5.80000 GHz ) i ) B ] “Stop 5.93500 GHz
#VBW 3.0 MHz Sweep 1.000 ms (1001 pts) 3 i #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

5.723 20 GHz -20,353 dBm |

5.850 085 GHz -27.726 dBm |
§.718 98 GHz. -31.372 dBm | i

5,856 295 GHz 37.562 dBm |
/337 dBm |

Sowm-imon b 5

s sTATUS s sTATUS |

5745 MHz 5825 MHz

802.11n HT40

Keysight Spectrum Analyzer - Swept S4 Keysight Spectrum Analyzer - Swept 54
AL F : A ; 0 o T : A ;
e e Frequem o s
Center Freq 5.712500000 GHz #Avg Type. RM5 Center Freq 5.852500000 GHz #Avg Type. RM5
- PNO: Fast ~—+— 171g: Free Run Avg|Hold: 300200 Ll PNO: Pt~ 1rig: FreeRun Avg|Hold: 3001200
IFGain:Low #Atten: 30 dB IFGain:Low #Atten: 30 dB

Ref Offset 8.86 dB 4 b H Ref Offset 9.27 dB
Ref 20.00dBm ] __-40.309 ¢ 10 Ref 20.00 dBr

Center Freq
6852500000 GHz|

] “Stop 5.78000 GHz ) ) i ) B ) “Stop 5.93500 GHz
#VBW 3.0 MHz Sweep 1.000 ms (1001 pts) 3 i #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

™ FUNCTIC

5.724 650 GHz

5.851 840 GHz -31.454 dBm |
5719825 GHz

5,855 470 GHz 34,989 dBm |
il 898 dl

Sowm-imon b 5

s sTATUS s sTATUS |

5755 MHz 5795 MHz
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802.11ac40

Keysight Spectiuim Analyzes - Swept SA Keysight Spectiuim Analyzes - Swept SA

L F I h P 0 ix I % F
9 e Frequem - s
Center Freq 5.712500000 GHz #Avg Type. RM5 i Center Freq 5.852500000 GHz #Avg Type. RM5
- PNO: Fast ~—+— 171g: Free Run Avg|Hold: 300200 Ll PNO: Pt~ 1rig: FreeRun Avg|Hold: 3001200
IFGain:Low #Atten: 30 dB IFGain:Low #Atten: 30 dB

Ref Offzet 8.88 dB Eopug Ref Offzet 9.27 dB
Ref20.00dBm __41.084 ¢ 10 Ref 20.00 dBm

Center Freq
6852500000 GHz|

4

5 | . -~ b AR by ik s,

[
Start 5.64500 GHz Stop 5.78000 GHz Stop 5.93500 GHz
#VBW 3.0 MHz Sweep 1.000 ms (1001 pts) 3 i #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

5.850 180 GHz

5721815 GHz | -15.886 4Bm|
i 5.855 965 GHz

5718 780 GHz -17.706 dBm,
e

Sowm-imon b 5

s sTATUS s sTATUS |

5755 MHz 5795 MHz

802.11ac80

[ Keysiyht Spectrum Analyzer - Swept 54 [ Keysiyht Spectrum Analyzer - Swept 54

AL I f P 0 i - A

I e Frequen’, - o

Center Freq 5.722500000 GHz #Avg Type: RMS Center Freq 5.842500000 GHz #Avg Type: RMS
- PNO: Fast ~—+— 171g: Free Run Avg|Hold: 300200 Ll PNO: Pt~ 1rig: FreeRun Avg|Hold: 3001200

PA IFGain:Low #htten: 30 dB IFGaln:Low #Atten: 30 dB

Ref Offset 8.86 dB
Ref 20.00 dB

Center Freq
6842500000 GHz|

1 | C
"“"‘h_l‘\r-'m - st
6.760000)

[ )
Stop 5.80000 GHz ; IStart 5.75000 GHz Stop 5.93500 GHz
#VBW 3.0 MHz Sweep 1.000 ms (1001 pts) es BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

5.723 8O GHz‘ -14.545 dBm |

-25.603 dBm |
-26.789 dBm |
33984 dBim|

5712115 GHz [
0AZBdBm

L 5683205
5648100

-16.508 dBm |

Sowm-imon b 5
Sowm-imon b 5

5775 MHz 5775 MHz
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Antenna 2:
5150-5250MHz:
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802.11a

ight Spectruim Analyzer - Swept 54

enter Freq 4.850000000 GHz
FGaion

Trig: Free Run
#Atten: 30 dB

Ref Offset 9.02 dB
R

r..\*\m‘rh-r-m"mw‘Nﬁ'u-.

Start 4.5000 GHz
#VBW 3.0 MHz

51780 GHz
51500 GHz
5.0915GHz

10,904 dBm|
-39.885 dBm |

S S0 mon s b

a e Keymight Spectrum. N\IMH' Swept 54
b () RF
B#Avg Type: RMS. Frequeni’, Y .
AvglHold: 300/300 Center Freq 5.340000000 GHz

|FGaln:Low

Ref Offset 9.04 4B

Stop 52000 GHz
Sweep 1.200 ms (1001 pts)

5.242 08 GHz
5.350 00 GHz
5.354 64 GHz

Sowm- s 5

PNO: Fast

#VEBW 3.0 MHz

&
#Avg Type: RMS
Trig: Free Run Avg|Hold: 3001300

#Atten: 30 dB

it b e el

Stop 5.4600 GHz
Sweep 1.000 ms (1001 pts)

10,176 dBm |
42,

989 dBm |

sTATUS s

STATUE

Center Freq
6.340000000 GHz|

5180 MHz

5240 MHz

802.11n HT20

ight Spectruim Analyzer - Swept 54

Trig: Free Run

a5
|FGain:Low #Atten: 30 dB

Ref Offset 9.02 dB
00dBm

#VEBW 3.0 MHz

9,588 dBm|
-39.558 dBm|

S S0 mon s b

S s B

[ Keysiyht Spectrum Analyzer - Swept 54

L
FISUH Conter Freq 5.340000000 GHz
PNO: F

|FGaln:Low

&
#Avg Type: RMS
Avg|Hold: 300300

Ref Offset 9.04 4B
00dBm

" Stop 5.2000 GHz
Sweep 1.200 ms (1001 pts)

5238 72 GHz

Sowm- s 5

#VEBW 3.0 MHz

&
#Avg Type: RMS
Trig: Free Run Avg|Hold: 3001300
#Atten: 30 dB
35
-40.014 dBm

" Stop 5.4600 GHz
Sweep 1.000 ms (1001 pts)

9.002 dBm|
42918 dBm|
Al

Center Freq
6.340000000 GHz|

8t
6.220000

5180 MHz

5240 MHz
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802.11ac20

yuight Spectrum Analyzer - Swept 54

Center Freq 4.850000000 G .
PNO: Fast —+— 17ig: Free Run
|FGain:Low #Atten: 30 dB

Ref Offset 9.02 dB
‘Ref 20.00 dBm

#VEBW 3.0 MHz

51825 GHz
51500 GHz
5139 1GHz

11.253 dBm|
-39.895 dBm|

&
#Avg Type: RMS
Avg|Hold: 300300

" Stop 5.2000 GHz
Sweep 1.200 ms (1001 pts)

STATUE

Keysight Spectiuim Analyzes - Swept SA

: ;
FISUH Conter Freq 5.340000000 GHz
o

Trig: Free Run
#Atten: 30 dB

Ref Offset 9.04 4B
Ref 20.00 dBm

AU ot o b o

Start 5.2200 GHz
#VBW 3.0 MHz

5.24160 GHz
5.350 00 GHz
5436 72 GHz

Sowm- s 5

&
#Avg Type: RMS
Avg|Hold: 300300

Center Freq
6.340000000 GHz|

¥

SEETSE T e i AT | A

" Stop 5.4600 GHz
Sweep 1.000 ms (1001 pts)

STATUE

5180 MHz

5240 MHz

802.11n HT40

yuight Spectrum Analyzer - Swept 54

Trig: Free Run
#Atten: 30 dB

PNO: Fast
|FGaln:Low

Ref Offset 9.02 dB
‘Ref 20.00 dBm

i\'-‘\.up\ P e S P

#VEBW 3.0 MHz

51916 GHz

& F
#Avg Type: RMS
Avg|Hold: 300300

) " Stop 5.2000 GHz
Sweep 1.200ms (1

™ FUNCTIC

STATUE

Keysight Spectiuim Analyzes - Swept SA

[
FISUE Conter Freq 5.330000000 GHz
PNO; F

|FGaln:Low

Trig: Free Run
#Atten: 30 dB

Ref Offset 9.04 4B
Ref 20.00 dBm

#VEBW 3.0 MHz

5,227 82 GHz
5.350 00 GHz
6377 84 GHz

Sowm- s 5

iy
g, SRR SR S P e Wy

&
#Avg Type: RMS
Avg|Hold: 300300

Cen|
6.330000

er Freq
000 GHz/

8t
6,200000

et sk g v

) " Stop 54600 GHz
Sweep 1.000 ms (1001 pts)

STATUE

5190 MHz

5230 MHz
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802.11ac40

yuight Spectrum Analyzer - Swept 54 ] Keysight Sp«lmm Analyzet - Swept 54

I ) P 5 P I A P
= = Freqmm e
Center Freg 4.850000000 Gl Bhvg Type: RMS Center Freq 5.330000000 GHz #Avg Type. RM5
- NO: Font <= Trig: Free Run Avg|Hold: 300200 Ll PNO: Pt~ 1rig: FreeRun Avg|Hold: 3001200
in:Low #htten: 30 dB IFGaln:Low #Atten: 30 dB

Ref Offset 8,02 dB Mkr3 5. 2 Ref Offset 9,04 dB
Ref 20.00dBm ) ) _-30.128 d oy Ref 20.00 dBm

Center Freq
6,330000000 GHz|

3

RS TRE RT T W T Ee R PRI et sy | A A A s

|
|
!
'l

|
i | | . . 1
Start 4.5000 GHz "~ Stop 5.2000 GHz Start 5.2000 GHz

#VBW 3.0 MHz Sweep 1.200 ms (1001 pts) S BW 1. #VBW 3.0 MHz

51853 GHz 8336 dBm|
5.150 0 GHz. -31.589 dBm |
51496GHz| 30,129 dBm|

5,227 82 GHz 7,649 dBm|
5.350 00 GHz -42.757 dBm |
5,402 02 GHz Al

Sowm- s 5

s sTATUS s sTATUS |

5190 MHz 5230 MHz

802.11ac80

ight Spectruim Analyzer - Swept 54 e = Keysight Sp«lmm Analyzet - Swept 54

A F 54 1 I A F

#avg Type: RMS FIEUH Ceonter Freg 5.320000000 GHz #avg Type RMS

Fast —»— 17ig: Free Run Avg|Hold: 300/300 ] 0: Fost —»— 1719 Free Run Avg|Hold: 264300
IFGaln:Low #Atten: 30 dB ool #Atten: 30 dB

Ref Offset 9.02 dB
Ref 20.00 d

Center Freq
6,320000000 GHz|

I
|
|
:L\,n.-.,z,_.n...-_,.., N AR LA A A A b scsprss s | iy 3 S i A A
i

|
Start 4.5000 GHz Stop §.2500 GHz ; Start 5.1800 GHz Stop 5.4600 GHz
#VBW 3.0 MHz Sweep 1.267 ms (1001 pts) es BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

Auto

4893 dBm|
430 dBm‘
3819 dBm

5,219 48 GHz 5,847 dBm|
5.350 00 GHz 42448 dBmi
5.368 44 GHz

Sowm- s 5
Sowm- s 5

5210 MHz 5210 MHz
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5725-5850MHz:
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802.11a

[ Keysiyht Spectrum Analyzer - Swept 54

[ Keysiyht Spectrum Analyzer - Swept 54

o s F I & F 1 0 L
Center Freq 5.702500000 GHz #Avg Type: RMS FISUE Conter Freq 5.867500000 GHz

S5 w000~ on Beca ha

Start 5.64500 GHz ) i B ] “Stop 5.76000 GHz

e Tost e Trig: Free Run AvglHold: 300/300 Hr et o

IFGain:Low #Atten: 30 dB (FGaln:Low

4

{

I

| 4 : i
lw.d AR A st LUt S s o i et P

|

|

&
#Avg Type: RMS
Trig: Free Run Avg|Hold: 3001300
#Atten: 30 dB

)

? ST SRR R ST

“Stop 5.93500 GHz

#VBW 3.0 MHz Sweep 1.000 ms (1001 pts) 3 i #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

5.850 625 GHz

5.724 93 GHz -26,967 dBm |
5.872 900 GHz
308

571883 GHz 184 dBm |
5,697 44 GHz

Sowm-imon b 5

sTATUS s

STATUE

Center Freq
6867500000 GHz|

5745 MHz

5825 MHz

802.11n HT20

[ Keysiyht Spectrum Analyzer - Swept 54

[ Keysiyht Spectrum Analyzer - Swept 54

o s F I & F 5.0 0 L
Center Freq 5.702500000 GHz #Avg Type: RMS FISUE Conter Freq 5.867500000 GHz

S5 w000~ on Beca ha

e Tost e Trig: Free Run AvglHold: 300/300 Hr et o

IFGain:Low #Atten: 30 dB (FGaln:Low

w‘»-\u»—m.-ﬁ\""{'

“Stop 5.76000 GHz

5.850 085 GHz
5.857 375 GHz

Sowm-imon b 5

&
#Avg Type: RMS
Trig: Free Run Avg|Hold: 3001300
#Atten: 30 dB

“Stop 5.93500 GHz
#VBW 3.0 MHz Sweep 1.000 ms (1001 pts) 3 i #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

sTATUS s

STATUE

Cen

6867500000 GHz

er Freq

5745 MHz

5825 MHz
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802.11ac20

Keysight Spectiuim Analyzes - Swept SA

A
#Avg Type: RMS

Center Freq 5.702500000 GHz AvgHions: 360300

PNO: Fast ~—+— 171g: Free Run
IFGaln:Low #Atten: 30 dB

Ref Offset 8.86 dB
Ref 20.00 dBm

T

e RSy S RS e e sree

|
|
i
fo
|
|
|

Start 5.64500 GHz Stop 5.76000 GHz

#VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

-20,323 dBm |
-31.153 dBm |

Freaun ¢ Center Freq 5.867500000 GHz

s STATUS

Keysight Sp«lmm Analyzet - Swept 54

&
#Avg Type: RMS
PNO: Fast —e— 17ig: Free Run Avg|Hold: 3001300

|FGain:Low #Atten: 30 dB

Ref Offset 9.27 dB
Ref 20.00 dBm

“Stop 5.93500 GHz

#VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

-31.744 dBm |

5.850 355 GHz‘ JL4acn
. il
\

5,856 025 GHz

Sowm-imon b 5

s STATUS

Center Freq
6867500000 GHz|

5745 MHz

5825 MHz

802.11n HT40

u,ugm Sp«lmm Analyzet - Swept 54

&
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4.9. Frequency Stability

Standard Applicable

According to FCC §15.407(g) “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 manual.”

According to FCC §2.1055(a) “The frequency stability shall be measured with variation of ambient
temperature as follows:”

(1) From -30° to + 50° centigrade for all equipment except that specified in paragraphs (a) (2) and
(3) of this section.

(2) From -20° to + 50° centigrade for equipment to be licensed for use in the Maritime Services
under part 80 of this chapter, except for Class A, B, and S Emergency Position Indicating
Radiobeacons (EPIRBS), and equipment to be licensed for use above 952 MHz at operational fixed
stations in all services, stations in the Local Television Transmission Service and Point-to-Point
Microwave Radio Service under part 21 of this chapter, equipment licensed for use aboard aircraft
in the Aviation Services under part 87 of this chapter, and equipment authorized for use in the
Family Radio Service under part 95 of this chapter.

(3) From 0° to + 50° centigrade for equipment to be licensed for use in the Radio Broadcast
Services under part 73 of this chapter.

Test Configuration

Temperature Chamber

Spectrum analyzer EUT

-

Att.

Vanable Power Supply

Test Procedure

The equipment under test was connected to an external AC or DC power supply and input rated
voltage. RF output was connected to a frequency counter or spectrum anzlyer via feed through
attenators. The EUT was placed inside the temperature chamber. Set the spectrum analyzer RBW
low engouh to obtain the desired frequency resoluation and measure EUT 20 degree operating
frequency as reference frequency. Turn EUT off and set the chamber temperature to -30 degree.
After the temperature stabilized for approximately 30 minutes recorded the frequency. Repeat step
measure wuth 10 degree increased per stage until the highest temperature of +50 degree reached.
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Test Results
PASS

Remark:

1. Measured all conditions and recorded worst case.

IEEE 802.11a Mode / 5180 — 5240 MHz / 5180 MHz

Page 94 of 97

Tirr];/;)r:g?ur}te Vo(I;c}a)ge Measurc(a'\c/jlggquency L'”E'I;[/Iﬁz?ge Test Results
(Dregree)
20 DC 3.63V 5180.123 5150 — 5250 PASS
20 DC 2.97V 5180.141 5150 — 5250 PASS
50 DC 3.3V 5180.174 5150 — 5250 PASS
40 DC 3.3V 5180.126 5150 — 5250 PASS
30 DC 3.3V 5180.121 5150 — 5250 PASS
20 DC 3.3V 5180.151 5150 — 5250 PASS
10 DC 3.3V 5180.138 5150 — 5250 PASS
0 DC 3.3V 5180.119 5150 — 5250 PASS
-10 DC 3.3V 5180.125 5150 — 5250 PASS
-20 DC 3.3V 5180.134 5150 — 5250 PASS
-30 DC 3.3V 5180.115 5150 — 5250 PASS
IEEE 802.11a Mode / 5180 — 5240 MHz / 5240 MHz
Tampomere | Volage | easured Frequency | Lmtange | o g
(Dregree)

20 DC 3.63V 5240.129 5150 — 5250 PASS
20 DC 2.97V 5240.127 5150 — 5250 PASS
50 DC 3.3V 5240.125 5150 — 5250 PASS
40 DC 3.3V 5240.111 5150 — 5250 PASS
30 DC 3.3V 5240.151 5150 — 5250 PASS
20 DC 3.3V 5240.126 5150 — 5250 PASS
10 DC 3.3V 5240.115 5150 — 5250 PASS
0 DC 3.3V 5240.194 5150 — 5250 PASS
-10 DC 3.3V 5240.112 5150 — 5250 PASS
-20 DC 3.3V 5240.139 5150 — 5250 PASS
-30 DC 3.3V 5240.128 5150 — 5250 PASS
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IEEE 802.11a Mode / 5745 — 5825 MHz / 5745 MHz

Tirxgggﬁjné Voltage Measured Frequency Limit Range Test Results
(V) (MHz) (MHz)
(Dregree)
20 DC 3.63V 5475.127 5725 — 5850 PASS
20 DC 2.97V 5475.115 5725 — 5850 PASS
50 DC 3.3V 5475.136 5725 — 5850 PASS
40 DC 3.3V 5475.150 5725 — 5850 PASS
30 DC 3.3V 5475.148 5725 — 5850 PASS
20 DC 3.3V 5475.139 5725 — 5850 PASS
10 DC 3.3V 5475.185 5725 — 5850 PASS
0 DC 3.3V 5475.122 5725 — 5850 PASS
-10 DC 3.3V 5475.149 5725 — 5850 PASS
-20 DC 3.3V 5475.136 5725 — 5850 PASS
-30 DC 3.3V 5475.142 5725 — 5850 PASS

IEEE 802.11a Mode / 5745 — 5825 MHz / 56825 MHz

Tirr];/g:g?unrta Voltage Measured Frequency Limit Range Test Results
(V) (MHz) (MHz)
(Dregree)
20 DC 3.63V 5825.159 5725 — 5850 PASS
20 DC 2.97V 5825.136 5725 — 5850 PASS
50 DC 3.3V 5825.125 5725 — 5850 PASS
40 DC 3.3V 5825.174 5725 — 5850 PASS
30 DC 3.3V 5825.151 5725 — 5850 PASS
20 DC 3.3V 5825.132 5725 — 5850 PASS
10 DC 3.3V 5825.156 5725 — 5850 PASS
0 DC 3.3V 5825.142 5725 — 5850 PASS
-10 DC 3.3V 5825.166 5725 — 5850 PASS
-20 DC 3.3V 5825.141 5725 — 5850 PASS
-30 DC 3.3V 5825.139 5725 — 5850 PASS
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4.10. Antenna Requirement

Standard Applicable

For intentional device, according to FCC 47 CFR Section 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.

And according to FCC 47 CFR Section 15.407 (a), if transmitting antennas of directional gain greater than
6dBi are used, the power shall be reduced by the amount in dB that the directional gain of the antenna
exceeds 6dBi.

Antenna Information

The antenna is PCB antenna, through the buckle stretched out, The directional gains of antenna used for

transmitting is 5.0dBi.

Reference to the Test Report: GTS20200507005-1-8.
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5. TEST SETUP PHOTOS OF THE EUT

Reference to the test report No. GTS20200507005-1-8.

6. EXTERNAL AND INTERNAL PHOTOS OF THE EUT

Reference to the test report No. GTS20200507005-1-8.



