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10. CONDUCTED SPURIOUS EMISSION
10.1. MEASUREMENT PROCEDURE

1. Connect EUT RF output port to the Spectrum Analyzer through an RF attenuator

2, Set the EUT Work on the top, the middle and the bottom operation frequency individually.

3. Set SPA Trace 1 Max hold, then View.

Note: The EUT was tested according to KDB 789033 for compliance to FCC 47CFR 15.407 requirements.

10.2. TEST SET-UP (BLOCK DIAGRAM OF CONFIGURATION)

The same as described in section 8.2.

10.3. MEASUREMENT EQUIPMENT USED

The same as described in section 6.

10.4. LIMITS AND MEASUREMENT RESULT

LIMITS AND MEASUREMENT RESULT

Measurement Result

Applicable Limits
Test channel Criteria

27dBm 5150MHz-5250MHz PASS

All emissions shall be limited to a level
of -27 dBm/MHz at 75 MHz or more above or below
the band edgeincreasing linearly to 10 dBm/MHz at 25 MHz
above or below the band edge, and from 25 MHz above
orbelow the bandedge increasing linearly to a level 5725MHz-5825MHz PASS
of 15.6 dBm/MHz at 5 MHz above or below the band edge,
and from 5 MHz above orbelow the band edge increasing
linearly to a level of 27 dBm/MHz at the band edge.




Report No.: AGC07248170701FE03
Page 58 of 66

FOR 802.11A20 MODULATION,
TEST PLOT OF OUT OF BAND EMISSIONS FOR MODULATION IN 5180MHz

o Keysight SpEL‘trum Ana\yzer Swept SA = =R
500 AC SENSE:INT] ALIGN AUTO Peak Search
Marker 1 977 786444661 MHz Avg Type: Log-Pwr

PNO: Fast L, Trig: Free Run Avg|Hold:>100/100
IFGain:Low Atten: 30 dB

NextPeak

10 ngdw Ref 20.00 dBm

| s
Next Pk Right
[ |

Next Pk Left

#VBW 300 kHz

STATUS

s Keysight SpEL‘trum Ana\yzer Swept SA = =R =T
500Q AC ALIGN AUTO Peak S h
Marker 1 5. 144397359934 GHz Avg Type: Log-Pwr : ot

PNO: Fast L, Trig: Free Run Avg|Hold:>100/100
IFGain:Low Atten: 30 dB

SENSE:INT]

NextPeak
10 dBidiv ~ Ref 20.00 dBm |
Log

Next Pk Right
||

Next Pk Left

Stop 5.150 GHz
Sweep 8.000 ms (40000 pts

STATUS

#VBW 3.0 MHz
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B Agilent Spectrum Analyzer - Swept SA

Start 5.35 GHz
#Res BW 3.0 MHz

MSG

PNO: Fast L.
IFGain:Low

VBW

SENSE:INT]

ALTIGN AUTO

7 Trig: Free Run
Atten: 10 dB

50 MHz

Avg Type: Log-Pwr
Avg|Hold:>100/100

Mkr1 38.626 1 GHz
-53.242 dBm

Center Freq
22.675000000 GHz

StartFreq
5.350000000 GHz

Stop Freq
40.000000000 GHz

Stop 40.00 GHz
Sweep 58.67 ms (40000 pts)

STATUS

TEST PLOT OF OUT OF BAND EMISSIONS FOR MODULATION IN 5200MHz

=R

e Keysight Spectrum Analyzer - Swept SA

0 AC |

RF 2 |
Marker 1 893.855096377 MHz

PNO: Fast .

IFGain:Low

SENSE:INT]

ALIGN AUTO

Trig: Free Run
Atten: 30 dB

Avg Type: Log-Pwr Peak Search

AvglHold:>100/100

TR O T IPY TPV PO U KPP TP Y PON PP Y WPR | o) S e (e

Start 0.0300 GHz
#Res BW 100 kHz

#VBW 300 kHz

NextPeak
 Emsiimassiaea |
Next Pk Right
(B

Next Pk Left

Stop 1.0000 GHz
Sweep 93.33 ms (40000 pts

IMEG

STATUS
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o Keysight Spectrum Analyzer - Swept SA

==

PNO: Fast L.
IFGain:Low

SENSE:INT]

ALTIGN AUTO

7 Trig: Free Run
Atten: 30 dB

Avg Type: Log-Pwr Peak Search

Avg[Hold:>100/100

NextPeak
| |
Next PK Right
| s |

Next Pk Left

==

Start 5.35 GHz
#Res BW 3.0 MHz

MSG

IFGain:Low

SENSE:INT]

ALIGN AUTO 0.

PNO: Fast Ly

VBW 50 MHz

7 Trig: Free Run
Atten: 10 dB

Avg Type: Log-Pwr Peak Search

Avg[Hold:>100/100

Mkr1 38.633 0 GHz NextPeak
-52.356 dBm - I

Next Pk Right

Next Pk Left

Stop 40.00 GHz
Sweep 58.67 ms (40000 pts)
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TEST PLOT OF OUT OF BAND EMISSIONS FOR MODULATION IN 5240MHz

' Keysight Spectrum Analyzer - Swept SA B
RE 500 AC SENSE:INT] ALIGN AUTO

Marker 1 769.158478962 MHz Avg Type: Log-Pwr Peak Search

PNO: Fast Ly Trig: Free Run Avg|Hold:>100/100

IFGain:Low Atten: 30 dB

Mkr1 769.158 MHz NextPeak
10,g8ialy__Ref 20.00 dBm LS 361 d B |

Next Pk Right
[ |

Next Pk Left

mmwwmmwwmmmmmmnwmmmmmwm

Stop 1.0000 GHz
#VBW 300 kHz Sweep 93.33 ms (40000 pts

' Keysight Spectrum Analyzer - Swept SA = =R
RF 500 AC SENSE:INT] ALIGN AUTO i

Marker 1 4.994786119653 GHz Avg Type: Log-Pwr Peak Search
PNO: Fast Ly Trig: Free Run Avg|Hold:>100/100
IFGain:Low Atten: 30 dB
NextPeak
10 dBidiv ~ Ref 20.00 dBm . |
Log E—
Next PK Right
||
Next Pk Left

00 WWW'W"” s

Stop 5.150 GHz

#VBW 3.0 MHz Sweep 8.000 ms (40000 pts
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B Agilent Spectrum Analyzer - SweptSA

SENSE:INT] ALIGN AUTO
Avg Type: Log-Pwr

Avg[Hold:>100/100

0f

7 Trig: Free Run

PNO: Fast L)
IFGain:Low Atten: 10 dB

Mkr1 38.615 7 GHz

fo gBidw Ref 0.00 dBm -53.384 dBm

Start 5.35 GHz
#Res BW 3.0 MHz

Stop 40.00 GHz
Sweep 58.67 ms (40000 pts)

VBW 50 MHz

==

Peak Search

NextPeak
| |
Next PK Right
| s |

Next Pk Left

TEST PLOT OF OUT OF BAND EMISSIONS FOR MODULATION IN 5745MHz

o Keysight Spectrum Analyzer - Swept SA

SENSE:INT] ALIGN AUTO
Avg Type: Log-Pwr

Avg[Hold:>100/100

1 Trig: Free Run

PNO: Fast L)
IFGain:Low Atten: 30 dB

10 ngdw Ref 20.00 dBm

Rl TR PTIE AT T IR TFPR] A Y O B N TIWPR PR o TV YT sy [ 1 TR

Stop 1.0000 GHz
Sweep 93.33 ms (40000 pts

#VBW 300 kHz

=R ==
Peak Search

NextPeak
||
Next PK Right

Next Pk Left

STATUS

Page 62 of 66
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o Keysight Spectrum Analyzer - Swept SA

==

PNO: Fast L.
IFGain:Low

SENSE:INT]

ALTIGN AUTO

7 Trig: Free Run
#Atten: 40 dB

Avg Type: Log-Pwr
Avg|Hold:>100/100

Peak Search

Start 1.000 GHz
#Res BW 1.0 MHz

MSG

#VBW 3.0 MHz

NextPeak
| |

Mkr1 5.602 57 GHz
-36.616 dBm

Next Pk Right
[ |

Next Pk Left

Stop 5.650 GHz
Sweep 8.000 ms (40000 pts)

o Keysight Spectrum Analyzer - Swept SA

==

RF 500 AC

Marker 1 5.746444911123 GHz

10 dBidiv -~ Ref 30.00 dBm
Log

Start 5.6500 GHz
#Res BW 1.0 MHz

MSG

PNO: Fast L.
IFGain:Low

SENSE:INT]

ALTIGN AUTO

7 Trig: Free Run
#Atten: 40 dB

#VBW 3.0 MHz

Peak Search

Avg Type: Log-Pwr
Avg|Hold:>100/100

NextPeak
| |

Next Pk Right
[ |

Next Pk Left

Stop 5.9250 GHz
Sweep 2.667 ms (40000 pts)
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B Agilent Spectrum Analyzer - Swept SA

SENSE:INT] ALIGN AUTO

Avg Type: Log-Pwr

PNO: Fast Ly Trig: Free Run Avg|Hold:>100/100
IFGain:Low Atten: 30 dB

Mkr1 39.149 8 GHz
Eogstdw Ref 14.00 dBm -38.181 dBm

Center Freq
22.962600000 GHz

StartFreq
5.925000000 GHz

Stop Freq
40.000000000 GHz

Start 5.93 GHz Stop 40.00 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 38.67 ms (40000 pts)

STATUS

TEST PLOT OF OUT OF BAND EMISSIONS FOR MODULATION IN 5785MHz

o Keysight Spectrum Analyzer - Swept SA

==
RF 500 AC SENSE:INT] ALIGN AUTO

Marker 1 774.542113553 MHz Avg Type: Log-Pwr Peak Search
PNO: Fast L, Trig: Free Run Avg|Hold:>100/100 i
IFGain:Low Atten: 30 dB

NextPeak
10 dBidiv ~ Ref 20.00 dBm |
Log

Next Pk Right
|

Next Pk Left

Stop 1.0000 GHz
#VBW 3.0 MHz Sweep 2.667 ms (40000 pts

STATUS
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o Keysight Spectrum Analyzer - Swept SA

==

RF 500 AC

Marker 1 5.371458036451 GHz

Start 1.000 GHz
#Res BW 1.0 MHz

MSG

PNO: Fast L.
IFGain:Low

SENSE:INT]

ALIGN AUTO |

7 Trig: Free Run
#Atten: 40 dB

#VBW 3.0 MHz

Peak Search

Avg Type: Log-Pwr
Avg|Hold:>100/100

NextPeak
| |

Mkr1 5.371 46 GHz
-36.828 dBm

Next Pk Right

Next Pk Left

Stop 5.650 GHz
Sweep 8.000 ms (40000 pts)

o Keysight Spectrum Analyzer - Swept SA

==

RF 500 AC

Marker 1 5.746754293857 GHz

Start 5.6500 GHz
#Res BW 1.0 MHz

MSG

PNO: Fast L.
IFGain:Low

SENSE:INT]

ALTIGN AUTO

#Atten: 40 dB

#VBW 3.0 MHz

7 Trig: Free Run

Peak Search

Avg Type: Log-Pwr
Avg|Hold:>100/100

NextPeak
| |

Next Pk Right

Next Pk Left

Stop 5.9250 GHz
Sweep 2.667 ms (40000 pts)
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B Agilent Spectrum Analyzer - Swept SA

SENSE:INT] ALIGN AUTO

Avg Type: Log-Pwr

PNO: Fast Ly Trig: Free Run Avg|Hold:>100/100
IFGain:Low Atten: 30 dB

Mkr1 36.784 1 GHz
fo gBidw Ref 14.00 dBm -37.193 dBm

Center Freq
22.962600000 GHz

StartFreq
5.925000000 GHz

Stop Freq
40.000000000 GHz

Start 5.93 GHz Stop 40.00 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 38.67 ms (40000 pts)

STATUS

TEST PLOT OF OUT OF BAND EMISSIONS FOR MODULATION IN 5825MHz

o Keysight Spectrum Analyzer - Swept SA

==
RF 500 AC SENSE:INT] ALIGN AUTO

Marker 1 800.926773169 MHz Avg Type: Log-Pwr Peak Search
PNO: Fast L, Trig: Free Run Avg|Hold:>100/100 i
IFGain:Low Atten: 30 dB

NextPeak
10 dBidiv ~ Ref 20.00 dBm |
Log

Next Pk Right
|

Next Pk Left

mmmmmmmmnmmmmmwmﬂmwwrw"‘rwmww‘

Stop 1.0000 GHz
#VBW 300 kHz Sweep 93.33 ms (40000 pts

STATUS
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==

' Keysight Spectrum Analyzer - Swept SA
RE SENSE:INT] ALIGN AUTO |
Marker 1 5. 828857596440 GHz ] Avg Type: Log-Pwr
PNO: Fast L, Trig: Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 40 dB

Peak Search

NextPeak
10 dBidiv ~ Ref 30.00 dBm . F—
Log

Next Pk Right

Next Pk Left

Start 5.6500 GHz Stop 5.9250 GHz
#Res BW 1.0 MHz ' Sweep 2.667 ms (40000 pts)

SENSE:INT] ALIGN AUTO

Avg Type: Log-Pwr

PNO: Fast Ly Trig: Free Run Avg|Hold:>100/100
IFGain:Low Atten: 30 dB

Mkr1 39.677 1 GHz
Eogstdw Ref 14.00 dBm -38.715 dBm

Center Freq
22.962600000 GHz

StartFreq
5.925000000 GHz

Stop Freq
40.000000000 GHz

Start 5.93 GHz Stop 40.00 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 38.67 ms (40000 pts)

MSG STATUS
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FOR 802.11N40 MODULATION,
TEST PLOT OF OUT OF BAND EMISSIONS FOR MODULATION IN 5190MHz

' Keysight Spectrum Analyzer - Swept SA B
RF 500Q AC SENSE:INT] ALIGN AUTO
Marker 1 880.784019600 MHz Avg Type: Log-Pwr Peak Search
PNO: Fast L, Trig: Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 30 dB
Mkr1 880.784 MHZ UR
10 dBidiv  Ref 20.00 dBm . ——
Log
Next Pk Right
e |
Next Pk Left

. WMWWWWNWHWMWMWWWWWW

Stop 1.0000 GHz

#VBW 300 kHz Sweep 93.33 ms (10000 pts
IMSG STATUS
' Keysight Spectrum Analyzer - SweptSA B
RF 50 ¢ SENSE:INT] ALIGN AUTO
Marker 1 2.460317757944 GHz Avg Type: Log-Pwr [Pl ey
PNO: Fast L, Trig: Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 30 dB
Mkr1 2.460 32 GHZ UR
10 dBidiv Ref 20.00 dBm -44.041 dBm —
Next Pk Right
B |
Next Pk Left

TR T W RN TP Y R | | II

Stop 3.150 GHz
#VBW 3.0 MHz Sweep 8.000 ms (40000 pts

IMSG STATUS
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B Agilent Spectrum Analyzer - Swept SA

10 ngdw Ref 0.00 dEBm

Start 5.35 GHz
#Res BW 1.0 MHz

PNO: Fast L)

IFGain:Low

#VBW

SENSE:INT]

ALTIGN AUTO

1 Trig: Free Run
Atten: 10 dB

WWMW .
e mmmhmmﬂm

3.0 MHz

Avg Type: Log-Pwr
Avg|Hold:>100/100

Mkr1 38.640 0 GHz
-58.313 dBm

Center Freq
22.675000000 GHz

StartFreq
5.350000000 GHz

Stop Freq
40.000000000 GHz

Stop 40.00 GHz
Sweep 58.67 ms (40000 pts)

STATUS

TEST PLOT OF OUT OF BAND EMISSIONS FOR MODULATION IN 5230MHz

o Keysight Spectrum Analyzer - Swept SA

==

10 dBidiv
Log

Ref 20.00 dBm

SENSE:INT]

ALTIGN AUTO

PNO: Fast Ly
IFGain:Low

Trig: Free Run
#Atten: 30 dB

#VBW 300 kHz

Avg[Hold:>100/100

Avg Type: Log-Pwr Peak Search

NextPeak
| |
Next PK Right
(|

Next Pk Left

Stop 1.0000 GHz
Sweep 93.33 ms (40000 pts

STATUS
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o Keysight Spectrum Analyzer - Swept SA

==

SENSE:INT] ALTIGN AUTO

Avg Type: Log-Pwr Peak Search
PNO: Fast Ly Trig: Free Run Avg|Hold:>100/100
IFGain:Low Atten: 30 dB

NextPeak
| |
Next PK Right
(|

Next Pk Left

STATUS

SENSE:INT] ALIGN AUTO

Avg Type: Log-Pwr
PNO: Fast Ly Trig: Free Run Avg|Hold:>100/100
IFGain:Low Atten: 10 dB

Mkr1 38.698 9 GHz
-58.226 dBm

Center Freq
22.675000000 GHz

StartFreq
5.350000000 GHz

Stop Freq
40.000000000 GHz

Start §.35 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz

MSG

Stop 40.00 GHz
Sweep 58.67 ms (40000 pts)

STATUS




Report No.: AGC07248170701FEOQ3

TEST PLOT OF OUT OF BAND EMISSIONS FOR MODULATION |
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N 5755MHz

' Keysight Spectrum Analyzer - Swept SA
RE Q AC

Marker 1 976.986174654 MHz _
1 Trig: Free Run

PNO: Fast ()
IFGainLow — #Atten: 30 dB

ALIGN AUTO
Avg Type: Log-Pwr
Avg|Hold:>100/100

SENSE:INT]

50

10 ngdw Ref 20.00 dBm

mmwmmmmmmmwmwmwwm"'rmn'wm

Stop 1.0000 GHz

#VBW 300 kHz Sweep 93.33 ms (40000 pts

[EREEET
Peak Search

NextPeak
| |
Next PK Right
| s |

Next Pk Left

' Keysight Spectrum Analyzer - Swept SA
RE Q AC

Marker 1 5.323213080327 GHz _
7 Trig: Free Run

PNO: Fast ()
IFGainLow — #Atten: 40 dB

ALIGN AUTO
Avg Type: Log-Pwr
Avg|Hold:>100/100

50 SENSE:INT]

Mkr1 5.323 21 GHz

-36.363 dBm

10 ngdw Ref 30.00 dBm

[EREEET
Peak Search

NextPeak

Next Pk Right

Next Pk Left

Stop 5.650 GHz
Sweep 8.000 ms (40000 pts)

Start 1.000 GHz

#Res BW 1.0 MHz #VBW 3.0 MHz
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==

o Keysight Spectrum Analyzer - Swept SA
RF SENSE:INT] ALIGN AUTO ‘

Marker 1 5. 745293557341 GHz Avg Type: Log-Pwr

PNO: Fast L, Trig: Free Run Avg|Hold:>100/100

IFGain:Low #Atten: 40 dB

Peak Search

Mkr1 5.746 294 GHz NextPeak
10 ngdw Ref 30.00 dBm 2892 dBm I

Next Pk Right

Next Pk Left

Start 5.6500 GHz Stop 5.9250 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 2.667 ms (40000 pts)

SENSE:INT] ALIGN AUTO

Avg Type: Log-Pwr

PNO: Fast Ly Trig: Free Run Avg|Hold:>100/100
IFGain:Low Atten: 30 dB

Mkr1 38.671 9 GHz
Eogstdw Ref 14.00 dBm -39.812 dBm

Center Freq
22.962600000 GHz

StartFreq
5.925000000 GHz

Stop Freq
40.000000000 GHz

Start 5.93 GHz Stop 40.00 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 38.67 ms (40000 pts)

MSG STATUS
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TEST PLOT OF OUT OF BAND EMISSIONS FOR MODULATION IN 5795MHz

e Keysight Spectrum Analyzer - Swept SA = =R =T
RF 0 AC SENSE:INT] ALIGN AUTO e c—
Marker 1 891.648291207 MHz Avg Type: Log-Pwr s
PNO: Fast ([, Trig: FreeRun Avg|Hold:>100/100
.
IFGain:Low #Atten: 30 dB
NextPeak
EO ngdIV Ref 20.00 dBm |
Next PK Right
||
Next Pk Left

e DR L e i

Stop 1.0000 GHz
Sweep 93.33 ms (40000 pts

#VBW 300 kHz

STATUS

o Keysight Spectrum Analyzer - Swept SA

RF 500 AC

Marker 1 5.595128628216 GHz

SENSE:INT]

ALTIGN AUTO

PNO: Fast L, 1rig: Free Run

Avg Type: Log-Pwr
Avg|Hold:>100/100

[EREEET
Peak Search

IFGain:Low #Atten: 40 dB

NextPeak

Mkr1 5.595 13 GHz

fo gBidw Ref 30.00 dBm -37.148 dBm

Next Pk Right
[ |

Next Pk Left

M

#VBW 3.0 MHz Sweep 8.000 ms (40000 pts)

Start 1.000 GHz
#Res BW 1.0 MHz

Stop 5.650 GHz
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==

o Keysight Spectrum Analyzer - Swept SA

SENSE:INT] ALIGN AUTO |
Avg Type: Log-Pwr Peak Search
PNO: Fast Ly Trig: Free Run Avg|Hold:>100/100

IFGain:Low #Atten: 40 dB

Mkr1 5.791 058 GHz NextPeak
-2.379 dBm - I

Next Pk Right

Next Pk Left

Start 5.6500 GHz Stop 5.9250 GHz
#Res BW 1.0 MHz Sweep 2.667 ms (40000 pts)

SENSE:INT] ALIGN AUTO

Avg Type: Log-Pwr

PNO: Fast Ly Trig: Free Run Avg|Hold:>100/100
IFGain:Low Atten: 30 dB

Mkr1 38.652 3 GHz
-38.586 dBm

Center Freq
22.962600000 GHz

StartFreq
5.925000000 GHz

Stop Freq
40.000000000 GHz

L
PR TR TR e .W
ssiab s ctnanatdRNOANIIR NG

Start 5.93 GHz Stop 40.00 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 38.67 ms (40000 pts)

MSG STATUS
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TEST PLOT OF OUT OF BAND EMISSIONS FOR MODULATION IN 5210MHz

= Keysight Spectrum Analyzer - Swept 54

Marker 1 890.21750 )
PNO: Fast L, 1rig: FreeRun
IFGain:Low #Atten: 30 dB

Ref 20.00 dBm

Start 0.0300 GHz
#Res BW 100 kHz

MSG

#VBW 300 kHz

Avg Type: Log-hwr
Avg|Hold:>100/100

Mkr1 890.218 MHz
-58.957 dBm

Stop 1.0000 GHz
Sweep 93.33 ms (40000 pts)

STATUS

== Keysight Spectrum Analyzer - Swept SA

Marker 1 5.148754968874 GHz ,
PNO: Fast (y) Trig: Free Run
IFGain:Low #Atten: 30 dB

Ref 20.00 dBm

Start 1.000 GHz

#Res BW 1.0 MHz #VBW 3.0 MHz

Avg Type: -I;oq-F-‘wr
Avg|Hold:>100/100

NextPeak

Mkr1 5.148 75 GHz

~44.174 dBm [E——

Next Pk Right
Bt |

Next Pk Left

Marker Delta

Stop 5.150 GHz
Sweep 8.000 ms (40000 pts)

STATUS
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==

B Agilent Spectrum Analyzer - SweptSA

SENSE:INT] ALIGN AUTO
Avg Type: Log-Pwr

Avg[Hold:>100/100

Peak Search

7 Trig: Free Run

PNO: Fast ()
IFGainLow — #Atten: 30 dB

NextPeak
||

Mkr1 39.231 9 GHz

-38.562 dBm

10 ngdw Ref 20.00 dBm

Next Pk Right

Next Pk Left

Start 5.35 GHz
#Res BW 1.0 MHz

Stop 40.00 GHz

#VBW 3.0 MHz Sweep 58.00 ms (30000 pts)

TEST PLOT OF OUT OF BAND EMISSIONS FOR MODULATION IN 5775MHz

= Keysight Spectrum Analyzer - Swept SA o[ -eP @

Marker 1 750.752268807 MHz

PNO: Fast Ly Trig: Free Run
NextPeak

IFGain:Low #Atten: 30 dB
e ||

Avg Type:-llog-F-'w-r
AvglHold:>100/100

Mkr1 750.752 MHz

Ref 20.00 dBm -58.810 dBm

Next Pk Right
|Em————;|

Next Pk Left

Start 0.0300 GHz

#Res BW 100 kHz

#VBW 300 kHz

STATUS

Stop 1.0000 GHz

Sweep 93 33 ms (40000 pts)
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o Keysight Spectrum Analyzer - Swept SA

==

Start 1.000 GHz
#Res BW 1.0 MHz

MSG

PNO: Fast Ly

IFGain:Low

SENSE:INT]

ALTIGN AUTO

7 Trig: Free Run
#Atten: 40 dB

Peak Search

Avg Type: Log-Pwr
Avg|Hold:>100/100

NextPeak

Mkr1 2.653 47 GHz
-36.538 dBm

Next Pk Right

Next Pk Left

Stop 5.650 GHz
Sweep 8.000 ms (40000 pts)

o Keysight Spectrum Analyzer - Swept SA

==

10 dBidiv
- -

1o Ul b b R L L U

Start 5.6500 GHz
#Res BW 1.0 MHz

MSG

IFGain:Low

PNO: Fast Ly

SENSE:INT]

ALTIGN AUTO

7 Trig: Free Run
#Atten: 40 dB

#VBW 3.0 MHz

Peak Search

Avg Type: Log-Pwr
Avg|Hold:>100/100

NextPeak

Mkr1 5.777 438 GHz
-5.688 dBm

Next Pk Right

Next Pk Left

Stop 5.9250 GHz
Sweep 2.667 ms (40000 pts)
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=R =

B Agilent Spectrum Analyzer - Swept SA

[ SENSE:INT] | ALIGN AUTO |
Avg Type: Log-Pwr Peak Search
7 Trig: Free Run Avg|Hold:>100/100

PNO: Fast [,
IFGainLow — #Atten: 30 dB

Mkr1 38.719 7 GHz NextPeak
-38.116 dBm - |

Next Pk Right

Next Pk Left

e R
S

S -

Start 5.86 GHz Stop 40.00 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 38.00 ms (30000 pts)

MSG

Note: All the 20MHz, 40MHz and 80MHz bandwidth modulation had been tested, the 802.11a20/n40/ac80 was

the worst case and record in his test report.
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11. RADIATED EMISSION
11.1. MEASUREMENT PROCEDURE

1. The EUT was placed on the top of the turntable 0.8 or 1.5 meter above ground. The phase center of the
receiving antenna mounted on the top of a height-variable antenna tower was placed 3 meters far away
from the turntable.

2. Power on the EUT and all the supporting units. The turntable was rotated by 360 degrees to determine
the position of the highest radiation.

3. The height of the broadband receiving antenna was varied between one meter and four meters above
ground to find the maximum emissions field strength of both horizontal and vertical polarization.

4. For each suspected emissions, the antenna tower was scan (from 1 M to 4 M) and then the turntable was
rotated (from O degree to 360 degrees) to find the maximum reading.

5. Set the test-receiver system to Peak or CISPR quasi-peak Detect Function with specified bandwidth
under Maximum Hold Mode.

6. For emissions above 1GHz, use 1MHz RBW and 3M VBW for peak reading. Place the measurement
antenna away from each area of the EUT determined to be a source of emissions at the specified
measurement distance, while keeping the measurement antenna aimed at the source of emissions at
each frequency of significant emissions, with polarization oriented for maximum response. The
measurement antenna may have to be higher or lower than the EUT, depending on the radiation pattern
of the emission and staying aimed at the emission source for receiving the maximum signal. The final
measurement antenna elevation shall be that which maximizes the emissions. The measurement antenna
elevation for maximum emissions shall be restricted to a range of heights of from 1 m to 4 m above the
ground or reference ground plane.

7. When the radiated emissions limits are expressed in terms of the average value of the emissions, and
pulsed operation is employed, the measurement field strength shall be determined by averaging over one
complete pulse train, including blanking intervals, as long as the pulse train does not exceed 0.1 seconds.
As an alternative (provided the transmitter operates for longer than 0.1 seconds) or in cases where the
pulse train exceeds 0.1 seconds, the measured field strength shall be determined from the average
absolute voltage during a 0.1 second interval during which the field strength is at its maximum values.

8.1f the emissions level of the EUT in peak mode was 3 dB lower than the average limit specified, then
testing will be stopped and peak values of EUT will be reported, otherwise, the emissions which do not
have 3 dB margin will be repeated one by one using the quasi-peak method for below 1GHz.

9. For testing above 1GHz, the emissions level of the EUT in peak mode was lower than average limit (that
means the emissions level in peak mode also complies with the limit in average mode), then testing will
be stopped and peak values of EUT will be reported, otherwise, the emissions will be measured in
average mode again and reported.

10. In case the emission is lower than 30MHz, loop antenna has to be used for measurement and the
recorded data should be QP measured by receiver. High - Low scan is not required in this case.
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11.2. TEST SETUP
Radiated Emission Test-Setup Frequency Below 30MHz

| RX Antenna
- Im -

Metal Full Soldered Ground Plane

o
e
Spectrum Analyzer / Receiver
System Simulator

RADIATED EMISSION TEST SETUP 30MHz-1000MHz

RX Antenna

Ant. feed
point

3m —’l

T

 ;
Metal Full Soldered Ground Plane

r Spectrum Analyzer / i
System Simulator P hyz Receiver

RADIATED EMISSION TEST SETUP ABOVE 1000MHz

W

Ant. feed
| point

. —_—
- S D'C 1-4m

Metal Full Soldered Ground Plane

System Simulator



11.3. LIMITS AND MEASUREMENT RESULT

15.209(a) Limit in the below table has to be followed
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Frequencies

Field Strength

Measurement Distance

(MHz) (micorvolts/meter) (meters)
0.009~0.490 2400/F(KHz) 300
0.490~1.705 24000/F(KHz) 30

1.705~30.0 30 30

30~88 100 3

88~216 150 3
216~960 200 3
Above 960 500 3

Note: All modes were tested For restricted band radiated emission,

the test records reported below are the worst result compared to other modes.

11.4. TEST RESULT

RADIATED EMISSION BELOW 30MHZ

No emission found between lowest internal used/generated frequencies to 30MHz.
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EUT RouterBOARD wsAP 5Hac2nD | Model Name WSAP ac lite
Temperature 25°C Relative Humidity 55.4%
Pressure 960hPa Test Voltage Normal Voltage
Test Mode 802.11a20 5180MHz, Antenna Horizontal

65.9 dBW/m

Limit- J—
Mangin:
a7 5 el
3
13
30000 127.00 224.00 321.00 41600 515.00 612.00 709.00 A6 00 1000.00 MHz
) . Antenna| Table
No. Mk Freq. Reading| Factor |Measurement| Limit | Over Detector | Height | Degree Comment
MHz dBu dBim dBuim dBuim dB cm degree

1 801167 | 1531 0.50 15.81 40.00 |-24.19| peak

2 1367000 | 4.18 13.66 17.84 4350 |-25.66| peak

3 188.4333 | 753 11.46 18.99 4350 |-24.51| peak

4 385.6666 | 3.41 18.98 22.39 46.00 |-23.61| peak

5| * | 74456667 | -0.35 26.47 26.12 46.00 |-19.88| peak

6 961.2000 1.11 29.89 31.00 5400 |-23.00| peak

RESULT: PASS
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EUT RouterBOARD wsAP 5Hac2nD | Model Name WSAP ac lite
Temperature 25°C Relative Humidity 55.4%
Pressure 960hPa Test Voltage Normal Voltage
Test Mode 802.11a20 5180MHz, Antenna Vertical
669 dBuNfm
Limir: —
Magin:
\EW
27 | =
%
iNMMUﬁh?WMWWﬂWwﬁWﬂMWM#wﬂwmﬂwém
1
13
30000 127.00 22400 321.00 41800 515.00 61200 709.00 0600 1000.00 MHz
. y Antenna| Table
No. Mk Freq. |Reading| Factor |Measurement| Limit | Over Detector | Height | Degree Comment
MHz dBu dBim dBulfm dBuim dB cm degrae
1 41.3167 5.48 8.81 14.29 40,00 |-25.71| peak
2 1447833 | 045 15.23 15.68 4350 |-27.82| peak
3 3759667 | 0.74 18.91 19.65 46.00 |-26.35 peak
4 679.9000 | 062 24 .65 2527 46.00 |-20.73| peak
5 7979167 | 077 27.29 28.06 46.00 |-17.94| peak
6| ° | 9450333 | 014 29.86 30.00 46.00 |-16.00 peak

RESULT: PASS

Note: All test channels had been tested. The 802.11a20 at 5180MHz is the worst case and recorded in the
test report.

Factor = Antenna Factor + Cable loss - Amplifier gain, Margin= Limit-Level.

The “Factor” value can be calculated automatically by software of measurement system.
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EUT RouterBOARD wsAP 5Hac2nD | Model Name wsAP ac lite
Temperature 25°C Relative Humidity 55.4%
Pressure 960hPa Test Voltage Normal Voltage
Test Mode 802.11a20 5180MHz, Antenna Horizontal/Vertical
RADIATED EMISSION ABOVE 1GHZ-Horizontal
Frequency Meter Reading Factor Emission Level Limits Margin
Value Type
(MHz) (dBuV) (dB) (dBuV/m) (dBuV/m) (dB)
10360.120 43.22 9.14 52.36 74 -21.64 peak
10360.120 37.31 9.14 46.45 54 -7.55 AVG
15540.180 40.64 10.22 50.86 74 -23.14 peak
15540.180 34.63 10.22 44.85 54 -9.15 AVG
Remark:
Factor = Antenna Factor + Cable Loss — Pre-amplifier.
RADIATED EMISSION ABOVE 1GHZ-Vertical
Frequency Meter Reading Factor Emission Level Limits Margin Value Type
(MHz) (dBuVv) (dB) (dBpV/m) (dBuV/m) (dB)
10360.120 42.53 9.14 51.67 74 -22.33 peak
10360.120 36.22 9.14 45.36 54 -8.64 AVG
15540.180 39.85 10.22 50.07 74 -23.93 peak
15540.180 34.26 10.22 44.48 54 -9.52 AVG
Remark:
Factor = Antenna Factor + Cable Loss — Pre-amplifier.
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EUT RouterBOARD wsAP 5Hac2nD | Model Name wsAP ac lite
Temperature 25°C Relative Humidity 55.4%
Pressure 960hPa Test Voltage Normal Voltage
Test Mode 802.11a20 5200MHz, Antenna Horizontal/Vertical
RADIATED EMISSION ABOVE 1GHZ-Horizontal
Frequency Meter Reading Factor Emission Level Limits Margin Value Type
(MHz) 42.76 9.27 52.03 74 -21.97
10400.120 37.9 9.27 47.17 54 -6.83 peak
10400.120 41.16 10.38 51.54 74 -22.46 AVG
15600.180 34.57 10.38 44.95 54 -9.05 peak
15600.180 34.5 10.38 44.88 54 -9.12 AVG
Remark:
Factor = Antenna Factor + Cable Loss — Pre-amplifier.
RADIATED EMISSION ABOVE 1GHZ-Vertical
Frequency Meter Reading Factor Emission Level Limits Margin Value Type
(MHz) (dBuVv) (dB) (dBpV/m) (dBuV/m) (dB)
10400.120 40.67 9.27 49.94 74 -24.06 peak
10400.120 35.79 9.27 45.06 54 -8.94 AVG
15600.180 40.18 10.38 50.56 74 -23.44 peak
15600.180 34.38 10.38 44.76 54 -9.24 AVG
Remark:
Factor = Antenna Factor + Cable Loss — Pre-amplifier.
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EUT RouterBOARD wsAP 5Hac2nD | Model Name wsAP ac lite
Temperature 25°C Relative Humidity 55.4%
Pressure 960hPa Test Voltage Normal Voltage
Test Mode 802.11a20 5240MHz, Antenna Horizontal/Vertical
RADIATED EMISSION ABOVE 1GHZ-Horizontal
Frequency Meter Reading Factor Emission Level Limits Margin
Value Type
(MHz) (dBuV) (dB) (dBuV/m) (dBuV/m) (dB)
10480.120 42.4 9.27 51.67 74 -22.33 peak
10480.120 37.54 9.27 46.81 54 -7.19 AVG
15720.180 40.8 10.38 51.18 74 -22.82 peak
15720.180 34.21 10.38 44.59 54 -9.41 AVG
Remark:
Factor = Antenna Factor + Cable Loss — Pre-amplifier.
RADIATED EMISSION ABOVE 1GHZ-Vertical
Frequency Meter Reading Factor Emission Level Limits Margin Value Type
(MHz) (dBuVv) (dB) (dBuVv/m) (dBuVv/m) (dB)
10480.120 40.31 9.27 49.58 74 -24.42 peak
10480.120 35.43 9.27 44.7 54 -9.3 AVG
15720.180 39.82 10.38 50.2 74 -23.8 peak
15720.180 34.02 10.38 44.4 54 -9.6 AVG
Remark:
Factor = Antenna Factor + Cable Loss — Pre-amplifier.
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EUT RouterBOARD wsAP 5Hac2nD | Model Name wsAP ac lite
Temperature 25°C Relative Humidity 55.4%
Pressure 960hPa Test Voltage Normal Voltage
Test Mode 802.11a20 5745MHz, Antenna Horizontal/Vertical
RADIATED EMISSION ABOVE 1GHZ-Horizontal
Frequency Meter Reading Factor Emission Level Limits Margin
Value Type
(MHz) (dBuVv) (dB) (dBuVv/m) (dBuVv/m) (dB)
11490.120 43.76 3.75 47.51 74 -26.49 peak
11490.120 37.73 3.75 41.48 54 -12.52 AVG
17235.180 41.39 8.16 49,55 74 -24.45 peak
17235.180 35.44 8.16 43.60 54 -10.40 AVG
Remark:
Factor = Antenna Factor + Cable Loss — Pre-amplifier.
RADIATED EMISSION ABOVE 1GHZ-Vertical
Frequency Meter Reading Factor Emission Level Limits Margin
Value Type
(MHz) (dBpV) (dB) (dBuV/m) (dBpVv/m) (dB)
11490.120 43.49 3.75 47.24 74.00 -26.76 peak
11490.120 36.68 3.75 40.43 54.00 -13.57 AVG
17235.180 40.78 8.16 48.94 74.00 -25.06 peak
17235.180 34.95 8.16 43.11 54.00 -10.89 AVG
Remark:

Factor = Antenna Factor + Cable Loss — Pre-amplifier.
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EUT RouterBOARD wsAP 5Hac2nD | Model Name wsAP ac lite
Temperature 25°C Relative Humidity 55.4%
Pressure 960hPa Test Voltage Normal Voltage
Test Mode 802.11a20 5785MHz, Antenna Horizontal/Vertical
RADIATED EMISSION ABOVE 1GHZ-Horizontal
Frequency Meter Reading Factor Emission Level Limits Margin
Value Type
(MHz) (dBpV) (dB) (dBuV/m) (dBpVv/m) (dB)
11570.120 43.75 3.75 47.50 74.00 -26.50 peak
11570.120 38.21 3.75 41.96 54.00 -12.04 AVG
17355.180 41.23 8.16 49.39 74.00 -24.61 peak
17355.180 35.19 8.16 43.35 54.00 -10.65 AVG
Remark:
Factor = Antenna Factor + Cable Loss — Pre-amplifier.
RADIATED EMISSION ABOVE 1GHZ-Vertical
Frequency Meter Reading Factor Emission Level Limits Margin Value Type
(MHz) (dBpV) (dB) (dBuVv/m) (dBpV/m) (dB)
11570.120 41.13 3.75 44.88 74.00 -29.12 peak
11570.120 36.63 3.75 40.38 54.00 -13.62 AVG
17355.180 40.42 8.16 48.58 74.00 -25.42 peak
17355.180 35.17 8.16 43.33 54.00 -10.67 AVG
Remark:
Factor = Antenna Factor + Cable Loss — Pre-amplifier.
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EUT RouterBOARD wsAP 5Hac2nD | Model Name wsAP ac lite
Temperature 25°C Relative Humidity 55.4%
Pressure 960hPa Test Voltage Normal Voltage
Test Mode 802.11a20 5825MHz, Antenna Horizontal/Vertical
RADIATED EMISSION ABOVE 1GHZ-Horizontal
Frequency Meter Reading Factor Emission Level Limits Margin
Value Type
(MHz) (dBpV) (dB) (dBuV/m) (dBpVv/m) (dB)
11650.120 42.59 3.75 46.34 74 -27.66 peak
11650.120 37.83 3.75 41.58 54 -12.42 AVG
17475.180 40.88 8.16 49.04 74 -24.96 peak
17475.180 34.56 8.16 42,72 54 -11.28 AVG
Remark:
Factor = Antenna Factor + Cable Loss — Pre-amplifier.
RADIATED EMISSION ABOVE 1GHZ-Vertical
Frequency Meter Reading Factor Emission Level Limits Margin Value Type
(MHz) (dBpV) (dB) (dBuVv/m) (dBpV/m) (dB)
11650.120 40.77 3.75 44,52 74.00 -29.48 peak
11650.120 35.58 3.75 39.33 54.00 -14.67 AVG
17475.180 40.01 8.16 48.17 74.00 -25.83 peak
17475.180 34.13 8.16 42.29 54.00 -11.71 AVG
Remark:
Factor = Antenna Factor + Cable Loss — Pre-amplifier.
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EUT RouterBOARD wsAP 5Hac2nD | Model Name wsAP ac lite
Temperature 25°C Relative Humidity 55.4%
Pressure 960hPa Test Voltage Normal Voltage
802.11n20 . .
Test Mode 5180MHz, Antenna Horizontal/Vertical
RADIATED EMISSION ABOVE 1GHZ-Horizontal
Frequency Meter Reading Factor Emission Level Limits Margin Value Type
(MHz) (dBuVv) (dB) (dBpV/m) (dBuV/m) (dB)
10360.120 45.68 9.14 54.82 74 -19.18 peak
10360.120 38.62 9.14 47.76 54 -6.24 AVG
15540.180 43.35 10.22 53.57 74 -20.43 peak
15540.180 37.28 10.22 475 54 -6.5 AVG
Remark:
Factor = Antenna Factor + Cable Loss — Pre-amplifier.
RADIATED EMISSION ABOVE 1GHZ-Vertical
Frequency Meter Reading Factor Emission Level Limits Margin Value Type
(MHz) (dBpV) (dB) (dBpV/m) (dBuV/m) (dB)
10360.120 44,51 9.14 53.65 74 -20.35 peak
10360.120 37.87 9.14 47.01 54 -6.99 AVG
15540.180 42.28 10.22 52.5 74 -21.5 peak
15540.180 35.95 10.22 46.17 54 -7.83 AVG
Remark:
Factor = Antenna Factor + Cable Loss — Pre-amplifier.
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EUT RouterBOARD wsAP 5Hac2nD | Model Name wsAP ac lite
Temperature 25°C Relative Humidity 55.4%
Pressure 960hPa Test Voltage Normal Voltage
802.11n20 . .
Test Mode 5200MHz, Antenna Horizontal/Vertical
RADIATED EMISSION ABOVE 1GHZ-Horizontal
Frequency Meter Reading Factor Emission Level Limits Margin Value Type
(MHz) (dBuVv) (dB) (dBpV/m) (dBuV/m) (dB)
10400.120 43 9.27 52.27 74 -21.73 peak
10400.120 38.14 9.27 47.41 54 -6.59 AVG
15600.180 41.4 10.38 51.78 74 -22.22 peak
15600.180 34.81 10.38 45.19 54 -8.81 AVG
Remark:
Factor = Antenna Factor + Cable Loss — Pre-amplifier.
RADIATED EMISSION ABOVE 1GHZ-Vertical
Frequency Meter Reading Factor Emission Level Limits Margin Value Type
(MHz) (dBpV) (dB) (dBpV/m) (dBuV/m) (dB)
10400.120 40.91 9.27 50.18 74 -23.82 peak
10400.120 36.03 9.27 45.3 54 -8.7 AVG
15600.180 40.42 10.38 50.8 74 -23.2 peak
15600.180 34.62 10.38 45 54 -9 AVG
Remark:
Factor = Antenna Factor + Cable Loss — Pre-amplifier.
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EUT RouterBOARD wsAP 5Hac2nD | Model Name wsAP ac lite
Temperature 25°C Relative Humidity 55.4%
Pressure 960hPa Test Voltage Normal Voltage
802.11n20 . .
Test Mode 5240MHz, Antenna Horizontal/Vertical
RADIATED EMISSION ABOVE 1GHZ-Horizontal
Frequency Meter Reading Factor Emission Level Limits Margin Value Type
(MHz) (dBuVv) (dB) (dBpV/m) (dBuV/m) (dB)
10480.120 44.48 9.27 53.75 74 -20.25 peak
10480.120 39.57 9.27 48.84 54 -5.16 AVG
15720.180 42.94 10.38 53.32 74 -20.68 peak
15720.180 37.75 10.38 48.13 54 -5.87 AVG
Remark:
Factor = Antenna Factor + Cable Loss — Pre-amplifier.
RADIATED EMISSION ABOVE 1GHZ-Vertical
Frequency Meter Reading Factor Emission Level Limits Margin Value Type
(MHz) (dBpV) (dB) (dBpV/m) (dBuV/m) (dB)
10480.120 43.85 9.27 53.12 74 -20.88 peak
10480.120 38.48 9.27 47.75 54 -6.25 AVG
15720.180 41.69 10.38 52.07 74 -21.93 peak
15720.180 36.51 10.38 46.89 54 -7.11 AVG
Remark:
Factor = Antenna Factor + Cable Loss — Pre-amplifier.
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EUT RouterBOARD wsAP 5Hac2nD | Model Name wsAP ac lite
Temperature 25°C Relative Humidity 55.4%
Pressure 960hPa Test Voltage Normal Voltage
Test Mode 802.11n20 5745MHz, Antenna Horizontal/Vertical
RADIATED EMISSION ABOVE 1GHZ-Horizontal
Frequency Meter Reading Factor Emission Level Limits Margin
Value Type
(MHz) (dBuVv) (dB) (dBuVv/m) (dBuVv/m) (dB)
11490.120 44,56 3.75 48.31 74 -25.69 peak
11490.120 38.19 3.75 41.94 54 -12.06 AVG
17235.180 41.93 8.16 50.09 74 -23.91 peak
17235.180 35.78 8.16 43.94 54 -10.06 AVG
Remark:
Factor = Antenna Factor + Cable Loss — Pre-amplifier.
RADIATED EMISSION ABOVE 1GHZ-Vertical
Frequency Meter Reading Factor Emission Level Limits Margin
Value Type
(MHz) (dBpV) (dB) (dBuV/m) (dBpVv/m) (dB)
11490.120 43,79 3.75 47.54 74.00 -26.46 peak
11490.120 37.34 3.75 41.09 54.00 -12.91 AVG
17235.180 41.09 8.16 49.25 74.00 -24.75 peak
17235.180 35.41 8.16 43,57 54.00 -10.43 AVG
Remark:

Factor = Antenna Factor + Cable Loss — Pre-amplifier.
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EUT RouterBOARD wsAP 5Hac2nD | Model Name wsAP ac lite
Temperature 25°C Relative Humidity 55.4%
Pressure 960hPa Test Voltage Normal Voltage
Test Mode 802.11n20 5785MHz, Antenna Horizontal/Vertical
RADIATED EMISSION ABOVE 1GHZ-Horizontal
Frequency Meter Reading Factor Emission Level Limits Margin
Value Type
(MHz) (dBpV) (dB) (dBuV/m) (dBpVv/m) (dB)
11570.120 44.64 3.75 48.39 74.00 -25.61 peak
11570.120 38.51 3.75 42.26 54.00 -11.74 AVG
17355.180 41.50 8.16 49.66 74.00 -24.34 peak
17355.180 35.53 8.16 43.69 54.00 -10.31 AVG
Remark:
Factor = Antenna Factor + Cable Loss — Pre-amplifier.
RADIATED EMISSION ABOVE 1GHZ—Vertical
Frequency Meter Reading Factor Emission Level Limits Margin Value Type
(MHz) (dBpV) (dB) (dBuVv/m) (dBpV/m) (dB)
11570.120 41.50 3.75 45.25 74.00 -28.75 peak
11570.120 37.23 3.75 40.98 54.00 -13.02 AVG
17355.180 40.77 8.16 48.93 74.00 -25.07 peak
17355.180 35.75 8.16 43.91 54.00 -10.09 AVG
Remark:
Factor = Antenna Factor + Cable Loss — Pre-amplifier.
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EUT RouterBOARD wsAP 5Hac2nD | Model Name wsAP ac lite
Temperature 25°C Relative Humidity 55.4%
Pressure 960hPa Test Voltage Normal Voltage
Test Mode 802.11n20 5825MHz, Antenna Horizontal/Vertical
RADIATED EMISSION ABOVE 1GHZ-Horizontal
Frequency Meter Reading Factor Emission Level Limits Margin
Value Type
(MHz) (dBpV) (dB) (dBuV/m) (dBpVv/m) (dB)
11650.120 42.89 3.75 46.64 74 -27.36 peak
11650.120 38.39 3.75 42,14 54 -11.86 AVG
17475.180 41.33 8.16 49.49 74 -24.51 peak
17475.180 35.52 8.16 43.68 54 -10.32 AVG
Remark:
Factor = Antenna Factor + Cable Loss — Pre-amplifier.
RADIATED EMISSION ABOVE 1GHZ-Vertical
Frequency Meter Reading Factor Emission Level Limits Margin Value Type
(MHz) (dBpV) (dB) (dBuVv/m) (dBpV/m) (dB)
11650.120 41.30 3.75 45.05 74.00 -28.95 peak
11650.120 35.71 3.75 39.46 54.00 -14.54 AVG
17475.180 40.75 8.16 48.91 74.00 -25.09 peak
17475.180 34.81 8.16 42,97 54.00 -11.03 AVG
Remark:
Factor = Antenna Factor + Cable Loss — Pre-amplifier.

Note: All the case had been tested. The 802.11a modulation is the worst case and recorded in the test report.
Other frequencies radiation emission from 1GHz to 40GHz at least have 20dB margin and not recorded
in the test report.

Factor = Antenna Factor + Cable loss - Amplifier gain, Margin= Limit-Level.

The “Factor” value can be calculated automatically by software of measurement system.
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12. BAND EDGE EMISSION

12.1. MEASUREMENT PROCEDURE

1. The EUT operates at transmitting mode. The operate channel is tested to verify the largest transmission and
spurious emissions power at the continuous transmission mode.

2. Set the spectrum analyzer in the following setting in order to capture the lower and upper band-edges of the
emission: (a) PEAK: RBW=VBW=1MHz / Sweep=AUTO

(b) AVERAGE: RBW=1MHz ; VBW=1/on time(1KHz) / Sweep=AUTO

3. Other procedures refer to clause 11.2.

Note:
1. Factor=Antenna Factor + Cable loss - Amplifier gain. Field Strength=Factor + Reading level
2. The factor had been edited in the “Input Correction” of the Spectrum Analyzer. So the Amplitude of test
plots is equal to Reading level plus the Factor in dB. Use the A dB(uV) to represent the Amplitude. Use
the F dB(uV/m) to represent the Field Strength. So A=F.
3. Only the data of band edge emission at the restricted band 4.5GHz-5.15GHz record in the report.
Other restricted band 5.35GHz-5.46GHz and 7.25GHz-7.77GHz were considered as ambient noise. No
recording in the test report.

12.2. TEST SET-UP

s
1“4m
& =
Metal Full Soldered Ground Plane
A o
Spectrum Analyzer / Receiver

System Simulator
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12.3. TEST RESULT
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EUT RouterBOARD wsAP 5Hac2nD | Model Name WSAP ac lite
Temperature 25°C Relative Humidity 55.4%
Pressure 960hPa Test Voltage Normal Voltage
Test Mode 802.11a20 5180MHz, Antenna Horizontal

PK Value

(= Keysight Spectrum Analyzer - Swept SA

SENSE:INT| [ ALIGN AUTO

X/ RF AC
Marker 1 5.181600000000 GHz Avg Type: Log-Pwr

PNO: Fast Ly T7ig: FreeRun Avg|Hold:>100/100
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EUT

RouterBOARD wsAP 5Hac2nD | Model Name

WSAP ac lite

25°C Relative Humidity

55.4%

Temperature
Pressure 960hPa Test Voltage Normal Voltage
Test Mode 802.11a20 5180MHz, Antenna Vertical

PK Value

[ Keysight Spectrum Analyzer - Swept SA
Q SENSE:INT]

ALIGN AUTO

J RE 00 AC
Marker 1 5.182800000000 GHz X Avg Type: Log-Pwr
NG Fast Lo Trig: Free Run Avg|Held:>1001100
\FGain:Low —_ #Atten: 10 dB
NextPeak
10 dBidiv___Ref 106.99 dBpV |
Log
Next Pk Right
| )
Next Pk Left
e e—
Marker Delta|
el
Start 5.0000 GHz Stop 5.2000 GHz
#Res BW 1.0 MHz Sweep 1.000 ms (1001 pts) MkKr—CF
R MODE TRC| SCL X R FUNCTION FUNCTION WIDTH FUNCTION VALUE -
[1[f]  51828GHz[ 96.052dBwV] | |
[ 51500GHz[ 41867dBWV] | [ |
I
" I Mkr—RefLvl
More
10f2
I S E N R —
= STATUS |
AV Value
o] o s

SENSE:INT]

| ALLGN AUTO
Avg Type: RMS
PNO: Fast G, 1Tig: Free Run Avg|Hold:>100/1100
IFGain:Low #Atten: 10 dB

Stop 5.2000 GHz

Start 5.0000 GHz
z Sweep 1.000 ms (1001 pts)

Res BW 1.0 MHz

NextPeak

Next Pk Right

Next Pk Left

Marker Delta|

R MODE TRC| SCL| X FUNCTION | FUNCTIONWIDTH FUNCTION VALUE

=

| N [17§] 51816 GHz] 87876dBuV| [ 000 00|

[ NT47f] 51500 GHz] 33303dBwV| [ ]
)
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EUT

RouterBOARD wsAP 5Hac2nD

Model Name

WSAP ac lite

Temperature 25°C Relative Humidity 55.4%
Pressure 960hPa Test Voltage Normal Voltage
Test Mode 802.11a20 5745MHz, Antenna Horizontal

PK Value

(= Keysight Spectrum Analyzer - Swept SA

Q SENSE:INT| [

ALIGN AUTO

J RE 500 AC
Marker 1 5.742600000000 GHz Avg

oNG: Fast Lo Trig: FreeRun Avg[Hold:>100/100

IFGain:Low __ #Atten: 10 dB

10 dBidiv___Ref 106.99 dBuv
Log

Start 5.7000 GHz
#Res BW 1.0 MIHz

Type: Log-Pwr

Stop 5.9000 GHz
Sweep 1.000 ms (1001 pts)

R| MODE TRC| SCL| X

7] FUNCTION FUNCTION WIDTH FUNCTION VALUE
| N T1[F] 5.742 6 GHz 952078V [ 00 0000000
AN [1]f] 5.850 0 GHz 300450V [ ]
[ | r - 1

Peak Search

Next Pk Right|

Marker Delta|

Mkr—RefLvl

Mkr—CF

More
10of2

AV Value

= Keysight Spectrum Analyzer - Swept SA
RE 00 A

AC SENSE:INT]

[ ALIGN AUTO

Marker 1 5.741600000000 GHz

PNO: Fast L) 1rig: FreeRun
IFGain:Low #Atten: 10 dB

10 dBidiv__Ref 106.99 dBuv
Log

Avg Type: RMS
Avg|Hold:>100/100

Stop 5.9000 GHz
Sweep 1.000 ms (1001 pts)

R MODE TRC| SCL| X FUNCTION

=
[1]f] §.7416 GHz 86.483 dBuV

| N | N R
N 1] 58500 GHz 28043@B0V] [ |
r -

FUNCTION WIDTH FUNCTION VALUE =
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EUT

RouterBOARD wsAP 5Hac2nD | Model Name

WSAP ac lite

Temperature 25°C Relative Humidity 55.4%
Pressure 960hPa Test Voltage Normal Voltage
Test Mode 802.11a20 5745MHz Antenna Vertical

PK Value

[ Keysight Spectrum Analyzer - Swept SA

500 AC SENSE:INT] | ALIGN AUTO

0000000 GHz Avg Type: Log-Pwr
PNO: Fast G, 1ig: FreeRun Avg|Hold:>100/100
IFGain:Low #Atten: 10 dB

‘ RE
Marker 1 5.74280

10 cBdiv__ Ref 106.99 dBuvV
Log

Start 5.7000 GHz Stop 5.9000 GHz
#Res BW 1.0 MHz Sweep 1.000 ms (1001 pts)

FUNCTION | FUNCTION WIDTH FUNCTION VALUE

X Y
57428 GHz| 93917 dBuV
r 1

Peak Search

[ [-&7 Jlutia

NextPeak

Next Pk Right

Next Pk Left

Marker Delta|

AV Value

[ Keysight Spectrum Analyzer - Swept SA
RE S00 AC

SENSE:INT| [ ALIGN AUTO

Marker 1 5.742000000000 GHz 3 Avg Type: RMS
PNO: Fast oo Trig: FreeRun Avg|Hold:>100/100
Gy
IFGain:Low #Atten: 10 dB

10 cBdiv__ Ref 106.99 dBuvV
Log

Start 5.7000 GHz Stop 5.9000 GHz
#Res BW 1.0 MHz Sweep 1.000 ms (1001 pts)

Peak Search

FUNCTION | FUNCTION WIDTH FUNCTION VALUE

X Y
67420 GHz 85419dBwV| [ [ 0000000000 |
5.850 0 GHz 28345dBwV| [ [ |
o ]

[E=E[rE

A

NextPeak

Next Pk Right

Next Pk Left

Marker Delta|

Mkr—CF

MKr—RefLvl
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EUT RouterBOARD wsAP 5Hac2nD | Model Name WSAP ac lite
Temperature 25°C Relative Humidity 55.4%
Pressure 960hPa Test Voltage Normal Voltage
Test Mode 802.11a20 5825MHz, Antenna Horizontal

PK Value

[ Keysight Spectrum Analyzer - Swept SA

[ [-&7 Jlutia

50 Q SENSE:INT|

ALIGN AUTO

0Q AC
000000 GHz i
PNO: Fast (0 1rig: FreeRun
IFGain:Low #Atten: 10 dB

0 RF 5
Marker 1 5.829000

10 cBdiv__ Ref 106.99 dBuvV
Log

Start 5.7000 GHz
#Res BW 1.0 MHz

Avg Type: Log-Pwr
Avg|Hold:>1001100

Peak Search

NextPeak

Next Pk Right

Next Pk Left

Marker Delta|

Stop 5.9000 GHz

Sweep 1.000 ms (1001 pts) MKr—CF

FUNCTION

X Y
5.829 0 GHz 94.346 dBuV

FUNCTION WIDTH

FUNCTION VALUE

MKr—RefLvl

1

M

AV Value

[ Keysight Spectrum Analyzer - Swept SA
RE S00 AC

[E=E[rE

A

SENSE:INT|

ALIGN AUTO

Marker 1 5.821000000000 GHz

PNO: Fast (0 1rig: FreeRun
IFGain:Low #Atten: 10 dB

Avg Type: RMS
Avg|Hold:>1001100

Peak Search

NextPeak

Next Pk Right

Next Pk Left

Marker Delta|

Stop 5.9000 GHz
Sweep 1.000 ms (1001 pts)

Mkr—CF

Y FUNCTION

86.341 dBuV

FUNCTION WIDTH

MKr—RefLvl
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EUT RouterBOARD wsAP 5Hac2nD | Model Name WSAP ac lite
Temperature 25°C Relative Humidity 55.4%
Pressure 960hPa Test Voltage Normal Voltage
Test Mode 802.11a20 5825MHz Antenna Vertical

PK Value

[ Keysight Spectrum Analyzer - Swept SA

[ [-&7 Jlutia

50 Q SENSE:INT|

ALIGN AUTO

0Q AC
000000 GHz i
PNO: Fast (0 1rig: FreeRun
IFGain:Low #Atten: 10 dB

0 RF 5
Marker 1 5.830000

Avg Type: Log-Pwr
Avg|Hold:>1001100

Peak Search

NextPeak

Next Pk Right

Next Pk Left

Marker Delta|

Stop 5.9000 GHz

Sweep 1.000 ms (1001 pts) MKr—CF

FUNCTION

FUNCTION WIDTH

FUNCTION VALUE

MKr—RefLvl

1

M

AV Value

[ Keysight Spectrum Analyzer - Swept SA
RE S00 AC

[E=E[rE

A

SENSE:INT|

ALIGN AUTO

Marker 1 5.827000000000 GHz

PNO: Fast (0 1rig: FreeRun
IFGain:Low #Atten: 10 dB

Avg Type: RMS
Avg|Hold:>1001100

Peak Search

NextPeak

Next Pk Right

Next Pk Left

Marker Delta|

Stop 5.9000 GHz
Sweep 1.000 ms (1001 pts)

Mkr—CF

FUNCTION

X Y
5.827 0 GHz 85.090 dBuV

FUNCTION WIDTH

MKr—RefLvl
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EUT RouterBOARD wsAP 5Hac2nD | Model Name WSAP ac lite
Temperature 25°C Relative Humidity 55.4%
Pressure 960hPa Test Voltage Normal Voltage
Test Mode 802.11n40 5190MHz, Antenna Horizontal

PK Value

[ Keysight Spectrum Analyzer - Swept SA

Q SENSE:INT]

ALIGN AUTO

00 AC

000000 GHz §
PNO: Fast G, 1Tig: Free Run Avgl
IFGain:Low #Atten: 10 dB

J RF
Marker 1 5.18546

10 dBidiv___Ref 106.99 dBpV
Log

Start 5.0000 GHz
#Res BW 1.0 MHz

Avg Type: Log-Pwr

|Hold:>100/100

NextPeak

Next Pk Right

Next Pk Left

Marker Delta|

Stop 5.2200 GHz
Sweep 1.000 ms (1001 pts) MKr—CF

R MODE TRC| SCL| X FUNCTION

=
[1]f] 5.185 46 GHz 92,705 dBuV/|
[ 515006GHZ]

FUNCTION WIDTH FUNCTION VALUE -
N I B
48040dBwv[ [ ]
r 1
Mkr—RefLvl

AV Valu

e

A

[E=E[rE

SENSE:INT|

PNO: Fast (0 1rig: FreeRun
IFGain:Low #Atten: 10 dB

ALIGN AUTO
Avg‘ Type: RMS Peak Search

Avg|Hold:>1001100

NextPeak

Next Pk Right

Next Pk Left

Marker Delta|

Stop 5.2200 GHz
Sweep 1.000 ms (1001 pts) MKr—CF

FUNCTION

X Y
5.185 46 GHz 83.970 dBuV
[ 51500GHz[  36376dBuV |
1

FUNCTION WIDTH FUNCTION VALUE

MKr—RefLvl

1
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EUT

RouterBOARD wsAP 5Hac2nD

Model Name WSAP ac lite

55.4%

Temperature 25°C Relative Humidity
Pressure 960hPa Test Voltage Normal Voltage
Test Mode 802.11n40 5190MHz, Antenna Vertical

PK Value

[ Keysight Spectrum Analyzer - Swept SA

Q SENSE:INT]

ALIGN AUTO

00 AC
000000 GHz
PNO: Fast Cp)
IFGain:Low

J RF
Marker 1 5.17754! )
Trig: Free Run

#Atten: 10 dB

10 dBidiv___Ref 106.99 dBpV
Log

Start 5.0000 GHz
#Res BW 1.0 MHz

Avg Type: Log-Pwr
Avg|Held:>1001100

NextPeak

Next Pk Right

Next Pk Left

Marker Delta|

Stop 5.2200 GHz

Sweep 1.000 ms (1001 pts) MKr—CF

R MODE TRC| SCL| X

=
[1]f] 5.177 54 GHz 92,807 dBuV/|
[ 515006GH]

FUNCTION | FUNCTIONWIDTH

FUNCTION VALUE -
N I B
48947dBuv[ [ ]
r 1
Mkr—RefLvl

AV Value

SENSE:INT]

ALIGN AUTO

Trig: Free Run

PNO: Fast G}
" #Atten: 10 dB

IFGain:Low

Avg Type: RMS
Avg|Held:>1001100

NextPeak

Next Pk Right

Next Pk Left

Marker Delta|

Stop 5.2200 GHz
Sweep 1.000 ms (1001 pts)

R MODE TRC| SCL| X FUNCTION

=
[1]f] 5.18106 GHz 82902 dBuV/|
[ 515006GHZ] 6.

N I B
¢017dBwv| [
1

FUNCTION WIDTH FUNCTION VALUE
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EUT RouterBOARD wsAP 5Hac2nD | Model Name WsSAP ac lite
Temperature 25°C Relative Humidity 55.4%
Pressure 960hPa Test Voltage Normal Voltage
Test Mode 802.11n40 5795MHz, Antenna Horizontal

PK Value

[ Keysight Spectrum Analyzer - Swept SA

[ [-&7 Jlutia

50 Q SENSE:INT|

ALIGN AUTO

0Q AC
000000 GHz i
PNO: Fast (0 1rig: FreeRun
IFGain:Low #Atten: 10 dB

0 RF 5
Marker 1 5.783600

10 cBdiv__ Ref 106.99 dBuvV
Log

Start 5.7000 GHz
#Res BW 1.0 MHz

Avg Type: Log-Pwr
Avg|Hold:>1001100

Peak Search

NextPeak

Next Pk Right

Next Pk Left

Marker Delta|

Stop 5.9000 GHz

Sweep 1.000 ms (1001 pts) MKr—CF

FUNCTION

X Y
5.783 6 GHz 95.078 dBuV

FUNCTION WIDTH

FUNCTION VALUE

MKr—RefLvl

1

M

AV Value

[ Keysight Spectrum Analyzer - Swept SA
RE S00 AC

]
¢
i

SENSE:INT|

ALIGN AUTO

Marker 1 5.785000000000 GHz

PNO: Fast (0 1rig: FreeRun
IFGain:Low #Atten: 10 dB

Avg Type: RMS
Avg|Hold:>1001100

Peak Search

NextPeak

Next Pk Right

Next Pk Left

Marker Delta|

Stop 5.9000 GHz
Sweep 1.000 ms (1001 pts)

Mkr—CF

FUNCTION

X Y
5.7850 GHz 81.682 dBuV

FUNCTION WIDTH

MKr—RefLvl
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EUT RouterBOARD wsAP 5Hac2nD | Model Name WSAP ac lite
Temperature 25°C Relative Humidity 55.4%
Pressure 960hPa Test Voltage Normal Voltage
Test Mode 802.11n40 5795MHz, Antenna Vertical

PK Value

[ Keysight Spectrum Analyzer - Swept SA

[ [-&7 Jlutia

50 Q SENSE:INT|

ALIGN AUTO

0Q AC
000000 GHz i
PNO: Fast (0 1rig: FreeRun
IFGain:Low #Atten: 10 dB

0 RF 5
Marker 1 5.798000

Avg Type: Log-Pwr
Avg|Hold:>1001100

Peak Search

NextPeak

Next Pk Right

Next Pk Left

Marker Delta|

Stop 5.9000 GHz

Sweep 1.000 ms (1001 pts) MKr—CF

FUNCTION

X Y
5.798 0 GHz 89.862 dBuV
r 1

FUNCTION WIDTH

FUNCTION VALUE

MKr—RefLvl

1

M

AV Value

[ Keysight Spectrum Analyzer - Swept SA
RE S00 AC

[E=E[rE

A

SENSE:INT|

ALIGN AUTO

Marker 1 5.788800000000 GHz

PNO: Fast (0 1rig: FreeRun
IFGain:Low #Atten: 10 dB

Avg Type: RMS
Avg|Hold:>1001100

Peak Search

NextPeak

Next Pk Right

Next Pk Left

Marker Delta|

Stop 5.9000 GHz
Sweep 1.000 ms (1001 pts)

Mkr—CF

FUNCTION

X Y
5.788 8 GHz 80.558 dBuV

FUNCTION WIDTH

MKr—RefLvl
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EUT RouterBOARD wsAP 5Hac2nD | Model Name WSAP ac lite
Temperature 25°C Relative Humidity 55.4%
Pressure 960hPa Test Voltage Normal Voltage
Test Mode 802.11ac80 5210MHz, Antenna Horizontal

PK Value

SENSE:INT|

ALIGN AUTO

Avg Type: Log-Pwr
oNG. Tast (B Trig: Free Run Avg|Hold:>100/100

IFGaimLow ~_ #Atten: 10 dB

Stop 5.2600 GHz
Sweep 1.000 ms (1001 pts)

MKR| MODE| TRC| SCL| X FUNCTION

56.938 dBUV

FUNCTION WIDTH FUNCTION VALUE  »

=
A N [1[f] 6.216 28 GHz o7402dBwV) [ 000 0000000 |
A N [1[f] 5150 0GHz]

NextPeak

Next Pk Right|

Next PK Left

Marker Delta

Mkr—CF

SENSE:INT|

ALIGN AUTO

Avg Type: RMS
NG Tast (B Trig: Free Run AvglHold:>100/100

|FGainiLow _ #Atten: 10 dB

Stop 5.2600 GHz
Sweep 1.000 ms (1001 pts)

Next Pk Right|

Marker Delta|

Mkr—CF|

MKR_MODE TRC! FUNCTION

X Y
0 N [1] 5.186 16 GHz 87.553 dBuV/
A N [1f]  51500GHz|  46.335dBuV|

[

SO0 G AW

FUNCTION WIDTH FUNCTION VALUE

Mkr—RefLvl

More|
10f2

=
@
o
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EUT RouterBOARD wsAP 5Hac2nD | Model Name WSAP ac lite
Temperature 25°C Relative Humidity 55.4%
Pressure 960hPa Test Voltage Normal Voltage
Test Mode 802.11ac80 5210MHz, Antenna Vertical

PK Value

SENSE:INT] | ALIGN AUTO

Avg Type: Log-Pwr

PNO: Fast Ly Trig: FreeRun Avg|Hold:>100/100
IFGain:Low #Atten: 10 dB

10 dBidiv__ Ref 106.99 dBpV
Log

MKR MODE TRC| SCL| FUNCTION FUNCTION WIDTH FUNCTION VALUE  ~

U N [1[7] 5207 22 GHz 95, 493 dBuv| |
A N [1f]  51500GHz|  54.388 dBuV|

SoO®ND O AWN

=
@
o

Next Pk Right|

AV Value

[ Keysight Spectrum Analyzer - Swept SA

SENSE:INT| [ ALIGN AUTO

J RF AC
Marker 1 5.205400000000 GHz Avg Type: RMS
P

NO: Fast Lyy Trig: Free Run Avg|Hold:>1001100
IFGain:Low #Atten: 10 dB

10 dBidiv__ Ref 106.99 dBpV
Log

Stop 5.2600 GHz
Sweep 1.000 ms (1001 pts)

MKR MODE TRC| SCL| FUNCTION FUNCTION WIDTH FUNCTION VALUE  ~

1 III[I-_-EE-!IEIE 86, 391 dBw| [ 00000
A N [1[f]  51500GHz[ 48601dB ___
I A R

SO0 G AW

IJ

Next Pk Right|

Marker Delta|

Mkr—CF|

Mkr—RefLvl

More|
10f2

=
@
o
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EUT

RouterBOARD wsAP 5Hac2nD

Model Name

WSAP ac lite

55.4%

Temperature 25°C Relative Humidity
Pressure 960hPa Test Voltage Normal Voltage
Test Mode 802.11ac80 5775MHz, Antenna Horizontal
PK Value
Keysight Spectrum Ana\yzev—iwept?A :c i i - - =R
Marker 1 5.777400000000 cHz [ Fl"ee'R;m fg Jm{%ggf-:ﬁ;;r
IFGain:Low #Atten: 10 dB e
EO derdiv Ref 106,99 dBuV | Ersiarararsue
Next Pk Right
||
Next Pk Left
|
Marker Delta|
Stop 5.9000 GHz
Sweep 1.000 ms (1001 pts)

X Y
5.7774GHz 88.605 dBuV

FUNCTION | FUNCTION WIDTH

FUNCTION VALUE

I I
58500 GHz 45934dBwV| [ |
]

AV Value

SENSE:INT| [

ALIGN AUTO

Avg Type: RMS

St o) Trig: Free Run
-
IFGain:Low #Atten: 10 dB

Avg|Hold:>1001100

Peak Search

NextPeak

Next Pk Right

Next Pk Left

Marker Delta|

Mkr—CF

L X Y
[ f] 5.770 0 GHz 78.844 dBuV
[ f] 5.8500 GHz 34.878 dBuV
]

FUNCTION | FUNCTION WIDTH

MKr—RefLvl
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EUT RouterBOARD wsAP 5Hac2nD | Model Name wsAP ac lite
Temperature 25°C Relative Humidity 55.4%
Pressure 960hPa Test Voltage Normal Voltage
Test Mode 802.11ac80 5775MHz, Antenna Vertical
PK Value
Keysight Spectrum Analyzer —Vs:/eptS‘A :c i i - - i =R
IR (..., 8 N I
oy ™ #Atten: 10 dB ¢ o= AN
Mkr1 5.758 6 GHZ PEdfAeeLs
Ref 106.99 dBuV | Ersiarararsue
¢ Next Pk Right
||
Next Pk Left
|
Marker Delta|
[T
Start 5.7000 GHz Stop 5.9000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts) Mkr—CF
5.753 o 5.507 T FUNCTION FUNCTION WIDTH FUNCTION VALUE -
1
- 1 I -
- ] 1
] 1
1 I More
I 10f2
_l
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AV Value

[ Keysight Spectrum Analyzer - Swept SA = |- [e]
SENSE:INT| [ ALIGN AUTO |

(! RF 50Q AC
Marker 1 5.769600000000 GHz Avg Type: RMS Trece IERR] Peak Search
oNG: Fast Lo Trig: FreeRun AvglHeld:>100/100 TreEpy
IFGain:Low #Atten: 10 dB N |

NextPeak
Ref 106.99 dBpV |
Next Pk Right
|
Next Pk Left
It
Marker Delta|
|
Stop 5.9000 GHz
. #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts)| Mkr—CF
Cl X Y FUNCTION FUNCTION WIDTH FUNCTION VALUE 3
[f1 57696GHzl 77967 dBu| —
—
I E— I
A T | asReity
I E— I
I E— —
I E— I
I E— —
I E— —
N S R -

RESULT: PASS

Note: All the 20MHz, 40MHz and 80MHz bandwidth modulation had been tested, the 802.11a20//n40/ac80
was the worst case and record in his test report.
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13. FREQUENCY STABILITY
13.1. MEASUREMENT PROCEDURE

1. Connect EUT RF output port to the Spectrum Analyzer through an RF attenuator

2. Set the EUT Work on the operation frequency.

3. Set SPA Centre Frequency = Operation Frequency. SPAN=enough to measure the emission is
maintained within the band

4. Set SPA Trace 1 Max hold, then View.

5. ENVIRONMENTAL CONDITIONS

- Temperature: -10-50°C

- Humidity: 30-60 %

- Atmospheric pressure: 86-106 kPa

13.2. TEST SET-UP (BLOCK DIAGRAM OF CONFIGURATION)

Spectrum Analyzer

I
n o ©

OVE+
+
+ O EUTe

+ +

L S
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13.3. MEASUREMENT RESULTS

Test Mode Temperature Measurement Result Conclusion
Frequency (MHz)

-107C 5180 within the band PASS
0C 5180 within the band PASS
10°C 5180 within the band PASS
20°C 5180 within the band PASS
30C 5180 within the band PASS
40°C 5180 within the band PASS
50°C 5180 within the band PASS

-10C 5200 within the band PASS
0C 5200 within the band PASS
10C 5200 within the band PASS
20°C 5200 within the band PASS
30C 5200 within the band PASS
40C 5200 within the band PASS
50°C 5200 within the band PASS

-10C 5240 within the band PASS
0C 5240 within the band PASS
10C 5240 within the band PASS
20°C 5240 within the band PASS
30C 5240 within the band PASS
40C 5240 within the band PASS

802.11a 50°C 5240 within the band PASS

-10C 5745 within the band PASS
ocC 5745 within the band PASS
10C 5745 within the band PASS
20C 5745 within the band PASS
30C 5745 within the band PASS
40°C 5745 within the band PASS
50°C 5745 within the band PASS

-10C 5785 within the band PASS
0C 5785 within the band PASS
10C 5785 within the band PASS
20°C 5785 within the band PASS
30C 5785 within the band PASS
40°C 5785 within the band PASS
50°C 5785 within the band PASS

-10C 5825 within the band PASS
0C 5825 within the band PASS
10C 5825 within the band PASS
20°C 5825 within the band PASS
30C 5825 within the band PASS
40°C 5825 within the band PASS
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\ 50°C | 5825 | within the band | PASS
Test Mode Temperature Frggj:géi?&ﬁz) Result Conclusion
-10C 5180 within the band PASS
0C 5180 within the band PASS
10°C 5180 within the band PASS
20°C 5180 within the band PASS
30°C 5180 within the band PASS
40°C 5180 within the band PASS
50°C 5180 within the band PASS
-107C 5200 within the band PASS
0C 5200 within the band PASS
10C 5200 within the band PASS
20°C 5200 within the band PASS
30C 5200 within the band PASS
40°C 5200 within the band PASS
50°C 5200 within the band PASS
-10C 5240 within the band PASS
0C 5240 within the band PASS
10C 5240 within the band PASS
20°C 5240 within the band PASS
30C 5240 within the band PASS
40C 5240 within the band PASS
802.11n20 50°C 5240 within the band PASS
-10C 5745 within the band PASS
0C 5745 within the band PASS
10C 5745 within the band PASS
20°C 5745 within the band PASS
30C 5745 within the band PASS
40C 5745 within the band PASS
50°C 5745 within the band PASS
-10C 5785 within the band PASS
0tC 5785 within the band PASS
10C 5785 within the band PASS
20C 5785 within the band PASS
30°C 5785 within the band PASS
40°C 5785 within the band PASS
50°C 5785 within the band PASS
-10C 5825 within the band PASS
0tC 5825 within the band PASS
10C 5825 within the band PASS
20°C 5825 within the band PASS
30C 5825 within the band PASS
40C 5825 within the band PASS
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\ 50°C | 5825 | within the band | PASS
Test Mode Temperature Frggj:géi?&ﬁz) Result Conclusion

-10C 5190 within the band PASS
0C 5190 within the band PASS
10°C 5190 within the band PASS
20°C 5190 within the band PASS
30°C 5190 within the band PASS
40°C 5190 within the band PASS
50°C 5190 within the band PASS

-107C 5230 within the band PASS
0C 5230 within the band PASS
10C 5230 within the band PASS
20°C 5230 within the band PASS
30C 5230 within the band PASS
40°C 5230 within the band PASS
50°C 5230 within the band PASS

802.11n40 210C 5755 within the band PASS
0C 5755 within the band PASS
10C 5755 within the band PASS
20°C 5755 within the band PASS
30C 5755 within the band PASS
40C 5755 within the band PASS
50°C 5755 within the band PASS

-10C 5795 within the band PASS
0C 5795 within the band PASS
10C 5795 within the band PASS
20°C 5795 within the band PASS
30C 5795 within the band PASS
40C 5795 within the band PASS
50°C 5795 within the band PASS

Test Mode Temperature = Measurement Result Conclusion
requency (MHz)

-10C 5180 within the band PASS
0tC 5180 within the band PASS
10C 5180 within the band PASS
20°C 5180 within the band PASS
30°C 5180 within the band PASS

802.11ac20 40C 5180 within the band PASS
50°C 5180 within the band PASS

-10C 5200 within the band PASS
0tC 5200 within the band PASS
10C 5200 within the band PASS
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20°C 5200 within the band PASS
30C 5200 within the band PASS
40°C 5200 within the band PASS
50°C 5200 within the band PASS

-10C 5240 within the band PASS
0tC 5240 within the band PASS
10°C 5240 within the band PASS
20°C 5240 within the band PASS
30C 5240 within the band PASS
40°C 5240 within the band PASS
50°C 5240 within the band PASS

-10C 5745 within the band PASS
0tC 5745 within the band PASS
10C 5745 within the band PASS
20C 5745 within the band PASS
30C 5745 within the band PASS
40°C 5745 within the band PASS
50°C 5745 within the band PASS

-107C 5785 within the band PASS
0C 5785 within the band PASS
10C 5785 within the band PASS
20C 5785 within the band PASS
30C 5785 within the band PASS
40°C 5785 within the band PASS
50°C 5785 within the band PASS

-10C 5825 within the band PASS
0C 5825 within the band PASS
10C 5825 within the band PASS
20°C 5825 within the band PASS
30C 5825 within the band PASS
40C 5825 within the band PASS
50°C 5825 within the band PASS

Test Mode Temperature Measurement Result Conclusion
Freguency (MHz)

-10C 5190 within the band PASS
0tC 5190 within the band PASS
10C 5190 within the band PASS
20°C 5190 within the band PASS

802.11ac40 30C 5190 within the band PASS
40°C 5190 within the band PASS
50°C 5190 within the band PASS

-10C 5230 within the band PASS
0tC 5230 within the band PASS
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10°C 5230 within the band PASS
20°C 5230 within the band PASS
30°C 5230 within the band PASS
40°C 5230 within the band PASS
50°C 5230 within the band PASS
-10C 5755 within the band PASS

0C 5755 within the band PASS
10°C 5755 within the band PASS
20°C 5755 within the band PASS
30°C 5755 within the band PASS
40°C 5755 within the band PASS
50°C 5755 within the band PASS
-107C 5795 within the band PASS

0C 5795 within the band PASS
10°C 5795 within the band PASS
20°C 5795 within the band PASS
30C 5795 within the band PASS
40°C 5795 within the band PASS
50°C 5795 within the band PASS
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Test Mode Temperature Fr'ggj:ﬁ;ir?&ﬁz) Result Conclusion
-10C 5210 within the band PASS
0tC 5210 within the band PASS
10C 5210 within the band PASS
20°C 5210 within the band PASS
30C 5210 within the band PASS
40°C 5210 within the band PASS
50°C 5210 within the band PASS
802.11ac80 ~10C 5775 within the band PASS
0C 5775 within the band PASS
10C 5775 within the band PASS
20C 5775 within the band PASS
30C 5775 within the band PASS
40C 5775 within the band PASS
50°C 5775 within the band PASS
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14. FCC LINE CONDUCTED EMISSION TEST
14.1. LIMITS OF LINE CONDUCTED EMISSION TEST

Maximum RF Line Voltage
Frequency
Q.P.(dBuV) Average( dBuV)
150kHz~500kHz 66-56 56-46
500kHz~5MHz 56 46
5MHz~30MHz 60 50

Note:
1. The lower limit shall apply at the transition frequency.
2. The limit decreases linearly with the logarithm of the frequency in the range 0.15 MHz to 0.50MHz.

14.2. BLOCK DIAGRAM OF LINE CONDUCTED EMISSION TEST

EUT & Support

\ a0cm =80cm
A0cm —

aibm LIS
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14.3. PRELIMINARY PROCEDURE OF LINE CONDUCTED EMISSION TEST

1.

S

©

The equipment was set up as per the test configuration to simulate typical actual usage per the user’s
manual. When the EUT is a tabletop system, a wooden table with a height of 0.8 meters is used and is
placed on the ground plane as per ANSI C63.10 (see Test Facility for the dimensions of the ground plane
used). When the EUT is a floor-standing equipment, it is placed on the ground plane which has a 3-12
mm non-conductive covering to insulate the EUT from the ground plane.

Support equipment, if needed, was placed as per ANSI C63.10.

All I/O cables were positioned to simulate typical actual usage as per ANSI C63.10.

All support equipments received AC120V/60Hz power from a LISN, if any.

The EUT received charging voltage by adapter which received 120V/60Hzpower by a LISN.

The test program was started. Emissions were measured on each current carrying line of the EUT using a
spectrum Analyzer / Receiver connected to the LISN powering the EUT. The LISN has two monitoring
points: Line 1 (Hot Side) and Line 2 (Neutral Side). Two scans were taken: one with Line 1 connected to
Analyzer / Receiver and Line 2 connected to a 50 ohm load; the second scan had Line 1 connected to a
50 ohm load and Line 2 connected to the Analyzer / Receiver.

Analyzer / Receiver scanned from 150 kHz to 30MHz for emissions in each of the test modes.

During the above scans, the emissions were maximized by cable manipulation.

The test mode(s) were scanned during the preliminary test.

Then, the EUT configuration and cable configuration of the above highest emission level were recorded for
reference of final testing.

14.4. FINAL PROCEDURE OF LINE CONDUCTED EMISSION TEST

1.
2.

3.

EUT and support equipment was set up on the test bench as per step 2 of the preliminary test.

A scan was taken on both power lines, Line 1 and Line 2, recording at least the six highest emissions.
Emission frequency and amplitude were recorded into a computer in which correction factors were used
to calculate the emission level and compare reading to the applicable limit. If EUT emission level was

less —2dB to the A.V. limit in Peak mode, then the emission signal was re-checked using Q.P and Average
detector.

The test data of the worst case condition(s) was reported on the Summary Data page.
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14.5. TEST RESULT OF LINE CONDUCTED EMISSION TEST
LINE CONDUCTED EMISSION TEST-L

80.0 dBuy

Limmit:
AVG:

o
0 LA 4
I i~ Ly
rﬁh"“rv-‘t'.u-'-m ! J,I,’ﬂr.,._urlﬂ-._g,.'...;,l'lu J‘q"'ﬁ[ll“w Ladl "qlllh-.lll‘ 'vL,I .qu |,4] peak
4 ey g L PP
R e, S
ﬂkllrfw“‘”".#} i |M*~.’,I’H|IL1H“AHMI\J[{ Ijlqlllrlhug
-20
0150 IR [MHz] L 20,000
Reading_Level | Comrect Measurement Limit Margin
No. EEHQ-_ {dBuV) Factor (dBuV) (dBuV) {dB) PIF Comment
(MHz) Peak QP ANG dE Pesak QP ANG aP AVG QP AVG
1 | 0.2419 |37.40 2056| 10.26 |47.66 3082|6203 5203 |-14.37-21.21| P
2 | 04899 [31.09 17.89| 1039 (4148 28.28|56.17 |46.17 |-14.69]-17.89| P
3 | 15339 |28.52 1445 1037 [35.89 24.82|56.00 |46.00|-17.11}-21.18| P
4 | 41817 |(28.43 11.32] 1035 ([38.78 2167 |56.00|46.00|-17.22|-24 33| P
5 [ 139138 [1962 495 | 1012 |29.74 15.07 [60.00 |50.00 [-30.26)-34 93 P
6 | 17.8538 |20.67 582 | 1012 |30.79 15.94 (60.00 |50.00 [-28.21-34.06( P
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LINE CONDUCTED EMISSION TEST-N

Limmit:
AYG:

VU'ILW Wiy ‘l""l'u

peak

LN
Hf\r.wmf ii«.r'l.llp_f""lmu.r‘,hu .1I H’I'I‘Iii‘ \ HILLJ;L\MIH"HI
. ,Mw_,m I v
-20
0150 0.5 [MHz) 5 30,000
Reading_Level | Correct Measurement Limit Margin
No. EEHQ-. {dBuV) Factor (dBuv) (dBuV) {dB) P/F Comment
|: z) Peak QP AVG dB Peak QP ANVG QP AVG QpP ANG
1 | 0.2540 |36.72 17.85| 1027 |45.99 2812 (61.62|51.62 |-14.63-23.50| P
2 | 04940 |30.90 18.41| 1040 [41.30 28.81(56.10|46.10 |-14.80-17.29| P
3 | 1.5220 |28.52 14.34| 1037 |35.89 2471 (56.00 |46.00 |-17.11[-21.29] P
4 | 22820 |26.57 15.20 1034 |36.91 25.54 [56.00 |46.00 |-19.09(-20.45| P
5 [ 4.0100 |25.24 1071 1043 |3567 21.14 [56.00 |46.00 |-20.33[-24.86| P
B [ 16.7499 |20.34 575 | 1012 |30468 15.87 |60.00|50.00 |-29.54|-3413| P

RESULT: PASS
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APPENDIX A: PHOTOGRAPHS OF TEST SETUP

FCC LINE CONDUCTED EMISSION TEST SETUP
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FCC RADIATED EMISSION TEST SETUP BELOW 1GHZ
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FCC RADIATED EMISSION TEST SETUP ABOVE 1GHZ

----END OF REPORT----



