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U-NII-3 802.11n(HT20) Middle CH

ited Sale Allowed)

{Protolype - Lim

T Agilent Spectrum Analyzer - Swept SA
g Rl [ 15 A
rker 1 5.779270000000 GHz .
PHO: Fast 50 Trig: Free Run
IFGalmLow #httan: 30 4B
Mkr1 5.779 27 GHz
41 }

Avyg Type: Log-Pwar
Awg[Hold:> 100100

Ref Offset 0.5 dB
Ref 20.50 dBm

Center 5.78500 GHz ' Span 30.00 MHz
#VBW 3.0 NHz #Sweep 1.00 ms (1001 pts)

#Res BW 1.0 MHz
3 ETATUS

U-NII-3 802.11n(HT20) High CH

1 Agilent Spectrum Anabyzer - Swept 54 {Protolype - Limited Sabe Allowed)
o kL | |sop  AC 5 T o

0000000 GHz Avg Type: Lag-Pyer
PHD: Fast (5 Trig:Free Run Avg[Hold:>1008100
IF GalmLov #hiten: 30 4B

Marker 1 5,83043

Ref Offset 0.5 dB
Ref 20.50 dBm

iAo AT g e~

Center 5.82500 GHz Span 30,00 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 1.00 ms (1001 pts)
STATUS
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U-NII-3 802.11n(HT40) Low CH

{Prototype - Limited Sale Allowed)

T Agilent Specirum Analyzer - Swept SA
— SEH

i L |
Marker 1 5.767420000000 GHz )
O: Fast (o Trig-Free Run

IF Gaim:Lowr #Aren: 30 dB
MKr1 5.767 42 GHz
2.555 dBm

b AL )
Avyg Type: Leg-Prr
Avg[Hold:> 100100

o N T e P bt S e ag e e

Genter 5.75500 GHz ' Span 60.00 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 1.00 ms (1001 pts)
STATUS

U-NII-3 802.11n(HT40) High CH

(Pretolype - Limited Sale Allowsad)

T Agilent Specirum Analyzer - Swept SA
W 1R A o 1
Avg Type: Log-Pwr
PHO: Fast (o) Trig: Free Run AvgHeld:>M00M00
IFGalniLow #ittan: 30 dB
Mkr1 5.802 §6 GHz
2.129 dBm

L i

:I il A

Center 5.79500 GHz ' Span 60,00 MHz
#Res BW 1.0 MHz #WYBW 3.0 MHz #Sweep 1.00 ms (1001 pts)
ETATUS

Flux Compliance Service Laboratory
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i Apibent §pectsum Analyzer - Swept SA

RE 14 A
5.741370000000 GHz

Ref 20.50 dBm

Center 5.74500 GHz
#Res BW 1.0 MHz
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U-NII-3 802.11ac(HT20) Low CH

{Pioto Limited Sale Allowed)

Avg Type: Log-Pwr

0: Fagt o Trig: Free Run AvgHeld:=100/100

IFGainiLovr #hitan: 30 dB
Mkr1 5.741 37 GHz
3.928 dBm

s el

Span 30.00 MHz

#VBW 3.0 MHz #Sweep 1.00 ms (1001 pts)

STATUS

' Aglient Specirum Analyzer - Swept SA

L iF

Marker 1 5.783800000000 GHz

Ref Offset 0.5 dB

U-NII-3 802.11ac(HT20) Middle CH
{Protolype - Limited Sabe Allowed)

Avyg Type: Log-Pwr
PHO: Fast (50 Trig: Free Run AvalHold:» 100100
IFGain:L ow #Attan: 30 dB
Mkri 5.783 80 GHz

3.574 dBm

Ref 20.50 dBm

Center 5.78500 GHz
#Res BW 1.0 MHz

Span 30.00 MHz

#VBW 3.0 MHz #Sweep 1.00ms (1001 pts)

STATUS
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U-NII-3 802.11ac(HT20) High CH

T Agitemt Spectrum Analyzer - Swept SA {Prototype - Limited Salbe Allowed)
i FL RF g A AiL] ALIGNALITD
Marker 1 5.831540000000 GHz e :VSJ'&E;:&;'::F
PRO; Fast (:) ng: Free Run WwgiReld:
IFGaln:Low #Attan: 30 4B

Mkr1 5.831 54 GHz
4,600 dBm

Ref Offset 0.5 dB
Ref 20.50 dBm

R s, AL e el e B U b J M

Center 5.82500 GHz

#Res BW 1.0 MHz #VBW 3.0 MHz

STATUS

U-NII-3 802.11ac(HT40) Low CH

T Agjlent Specirum dnalyzer - Swept SA {Protolype - Limited Sale Allowed)
RL FF SDQ  aC 5 NT o

Marker 1 5.767780000000 GHz Avg Type: Log-Pyr

PHO: Fast 0 Trig: Fres Run AvgHeld:>100M00

IFGalnLow FAttan: 30 dB
i " Mkr1 5.767 78 GHz

Ref Offset 0.5 dB o

Ref 20.50 dBm -1.742 dBm

rhemate, | L P Ty iy

e pmpni T P
e

h e Irhu.i ‘Iﬂ ‘\J.l__.‘r‘ﬁ.

Center 5.75500 GHz Span 60.00 MHz
#Sweep 1,00 ms (1001 pts)

#Res BW 1.0 MHz #VBW 3.0 hMHz

Flux Compliance Service Laboratory
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U-NII-3 802.11ac(HT40) High CH

(Prototype - Limited Sake Aliowed)

iben Specinuen Analyzer - Swept 54
Aug Type: Leg-Pwr

AvgHeld:> 100000

er1 5779340000000 GHz

Ref Offset 0.5 dB
Ref 20.50 dBm

Center 5.79500 GHz Span 60.00 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 1.00 ms (1001 pts)
ETATUS

U-NII-3 802.11ac(H840) Low CH

{Prototype - Limited Sabe Allows d)

T Agibent Spectrumn Analyzer - Swept SA
SO A )
0000000 GHz Avg Type: Log-Pwr
FRO: Fast 0 Trig: Free Run AvgHeld:> 100800
IFGain:Lov #Atben: 30 B

Ref Offset 05 dB
Ref 20.50 dEm

B e (T P e &
. !

Center 5.77500 GHz ‘Span 120.0 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 1.00 ms (1001 pts)
BTATUS

Flux Compliance Service Laboratory
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6. FREQUENCY STABILITY MEASUREMENT
6.1 LIMIT
Manufacturers of U-NIl devices are responsible for ensuring frequency stability such that an emission is
maintained within the band of operation under all conditions of normal operation as specified in the

user’'s manual

6.2 TEST PROCEDURE

(1) To ensure emission at the band edge is maintained within the authorized band, those values shall
be measured by radiation emissions at upper and lower frequency points, and finally compensated by
frequency deviation as procedures below.

(2) The EUT was operated at the maximum output power, and connected to the spectrum analyzer,
which is set to maximum hold function and peak detector. The peak value of the power envelope was
measured and noted. The upper and lower frequency points were respectively measured relatively
10dB lower than the measured peak value.

(3) The frequency deviation was calculated by adding the upper frequency point and thelower
frequency point divided by two. Those detailed values of frequency deviation are provided in table

below.

6.3 TEST SETUP

Spectrum Analayzer EUT

Flux Compliance Service Laboratory

Room 105 Floor Bao hao Technology Building 1 NO.15 Gong ye West Road Hi-Tech Industrial, Song shan lake Dongguan
Tel: 769-27280901 Fax:769-27280901 http://www.FCS-lab.com
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6.4 TEST RESULTS

U-NII-1 Test Frequency:5180MHz
Temperature | Power Supply | Frequency Error | Frequency Error Limit
(C) ( bc) (Hz) (ppm) (ppm)
50 / / /
45 1807 2.1599 20
30 1800 2.1516 20
20 12V 1806 2.1587 20
10 1800 2.1516 20
0 1803 2.1552 20
-10 1800 2.1516 20
-15 1809 2.1623 20
-30 / / /
20 10.8V 1810 21635 20
20 13.2v 1798 2.1492 20
U-NII-3 Test Frequency:5785MHz
Temperature | Power Supply | Frequency Error | Frequency Error Limit

(C) (bc) (Hz) (Ppm) (Pppm)
50 / / /
45 1919 2.2938 20
30 1911 2.2842 20
20 1815 2.2890 20
10 12V 1923 2.2986 20

0 1907 2.2195 20
-10 1908 2.2807 20
-15 1914 2.2878 20
-30 / / /
20 10.8V 1918 2.2926 20
20 13.2v 1906 2.2783 20

Flux Compliance Service Laboratory

Room 105 Floor Bao hao Technology Building 1 NO.15 Gong ye West Road Hi-Tech Industrial, Song shan lake Dongguan

Tel: 769-27280901

Fax:769-27280901

http://www.FCS-lab.com




N\

[ep—p——

o
Yoy Page 58 of 86 Report No.: FCS202112033W02

7. Band edge
7.1 LIMIT
For transmitters operating in the 5.15-5.25 GHz and 5.725-5.85G band: all emissions outside of the
5.15-5.35 GHz band shall not exceed an EIRP of -27 dBm/MHz.
-27 dBm/MHz Limit=95.2+EIRP[dBm]=95.2-27=68.2 dBuV/m
7.2 TEST PROCEDURE

(1) EUT height should be 0.8m for below 1GHz at a semi anechoic chamber while EUT height should
be 1.5m for above 1GHz at full chamber or semi anechoic chamber ground with absorbers

(2) Test antenna was located 3m from the EUT on an adjustable mast, and the antenna used as below

table.
Test frequency Test antenna used .TESI
range distance
OkHz-30MHz Active Loop antenna 3m
30MHz-1GHz Trilog Broadband Antenna 3m
Double Ridged Hom
L Antenna(1GHz-18GHz) =
18GHz-40GH= Hom Antenna{18GHz-40GHz) im

According ANSI C63.10:2013 clause 6.4.4.2 and 6,5.3, for measurements below 30 MHz, the loop
antenna was positioned with its plane vertical from the EUT and rotated about its vertical axis for
maximum response at each azimuth position around the EUT. And the loop antenna also be positioned
with its plane horizontal at the specified distance from the EUT. The center of the loop is 1 m above the
ground. for measurement above 30MHz, the Trilog Broadband Antenna or Horn Antenna was located
3m from EUT, Measurements were made with the antenna positioned in both the horizontal and
vertical planes of Polarization, and the measurement antenna was varied from 1 m to 4 m. in height
above the reference ground plane to obtain the maximum signal strength.

(4) Below pre-scan procedure was first performed in order to find prominent frequency spectrum
radiated emissions from 9kHz to 40GHz:

(a) Scanning the peak frequency spectrum with the antenna specified in step (3), and the EUT was
rotated 360 degree, the antenna height was varied from 1m to 4m (Except loop antenna, it’s fixed 1m

above ground.)

Flux Compliance Service Laboratory

Room 105 Floor Bao hao Technology Building 1 NO.15 Gong ye West Road Hi-Tech Industrial, Song shan lake Dongguan
Tel: 769-27280901 Fax:769-27280901 http://www.FCS-lab.com
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(b) Change work frequency or channel of device if practicable.
(c) Change modulation type of device if practicable.
(d) Change power supply range from 85% to 115% of the rated supply voltage
(e) Rotated EUT though three orthogonal axes to determine the attitude of EUT arrangement
produces highest emissions.
Spectrum frequency from 9kHz to 40GHz (tenth harmonic of fundamental frequency) was
investigated, and no any obvious emission were detected from 9kHz to 30MHz and 18GHz to
40GHz, so below final test was performed with frequency range from 30MHz to 18 GHz.

(6) The emissions from 9kHz to 1GHz were measured based on CISPR QP detector except for the
frequency bands 9-90kHz, 110-490kHz, for emissions from 9kHz-90kHz,110kHz-490kHz and above
1GHz were measured based on average detector, for emissions above 1GHz, peak emissions also

be measured and need comply with Peak limit

(7) The emissions from 9kHz to 1GHz, QP or average values were measured with EMI receiver with

below RBW
Frequency band RBW
9kHz-150kHz 200Hz
150kHz-30MHz 9kHz
30MHz-1GHz 120kHz

(8) For emissions above 1GHz, both Peak and Average level were measured with Spectrum Analyzer,
and the RBW is set at 1MHz, VBW is set at 3MHz, Peak detector for Peak measure, RMS detector

for AV value

7.3 TEST SETUP

EUT

__________ Amplifier
)
15m
Turntable 1m to 4m Spectrum
! 5 Analyzer
e — M o —

Ground Plane J :
Cozmial Cable

Flux Compliance Service Laboratory

Room 105 Floor Bao hao Technology Building 1 NO.15 Gong ye West Road Hi-Tech Industrial, Song shan lake Dongguan
Tel: 769-27280901 Fax:769-27280901 http://www.FCS-lab.com
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7.5 TEST RESULTS

7.5 Original test data
U-NII-1 802.11a left side

{Prototype - Limited Sake Allowed)
] .i.\.vg Type: Log-Pvr
Trig: Free Run AvgiHold:» 1001100
Fhkren: 30 4B
Mkr1 5.149 8 GHz
-30.746 dBm

Re

L6 06 dB
Ref 20.50 dBm

Stop 5.2000 GHz
Sweep 1.00 ms (1001 pts)

Start 5.0000 GHz '
#Res BW 1.0 MHz #YBW 3.0 MHz
ST-\TU

MEG

U-NII-1 802.11a Righ side

ILITD
Aug Type: Leg-Prr

Ar urn hmvalyzer - Swepl 5A
AvglHeld:=100M00

Trig: Free Run

PHO: Fast o
IFGalm:Lov #htten: 30 4B

Marker 1 5.35132!]0!]0!]0 GHz

T L e IR B U e Pt

Start 5,2200 GHz ' ‘Stop 5.5000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 1.00 ms {1001 pts)
STATUS

Flux Compliance Service Laboratory
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U-NII-3 802.11a left side

{Prototyp imite d Sabe A llrwed)

bent Spectrum Anal
L RE | d )
Marker 1 5.622655000000 GHz Avg Type: Log-Fvr
PNO: Fast o Trig:Free Run AvgHeld:> 100M00

IFGalm:Low Ahtren: 30 4B

Wkr1 5.622 655 GHz
R 05 dB >
Ref 20.50 dBm -47.467 dBm

¢ 1
PR, BETUR SITWASRB P VT

P et

Stop 5.7650 GHz
#Sweep 1.00 ms (1001 pts)

Start 5.3500 GHz '
#Res BW 1.0 MHz HYBW 3.0 NMHz
ST\TUS

WES

U-NII-3 802.11a right side

{Prototype - Lintited Sabe Allowed)

T Agilen: Spectrum Analyzer - Swept SA
g Rl RE E q A
Marker 1 5.932920000000 GHz Aug Type: Log-Pwr
PHO: Fast oo Trig: Fres Run AvgiHold:> 1001100
AArren: 30 dB
Mkr1 5.832 920 GHz
-49.110 dBm

Start 5.80500 GHz ' Stop 6.00000 GHz
#Res BW 1.0 MiHz #YBW 3.0 MHz #S5weep 1.00 ms (1001 pts)
ETATUS

Flux Compliance Service Laboratory

Room 105 Floor Bao hao Technology Building 1 NO.15 Gong ye West Road Hi-Tech Industrial, Song shan lake Dongguan
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U-NII-1 802.11n(HT20) left side

{Prototype - Lintited Sabe Allowed)

T Agilen: Spectrum Analyzer - Swept SA
e L RF T ’
Marker 1 5.149200000000 GHz Aug Type: Log-Pwr
i o Trig:Fres Run AvgiHold:> 1001100
IFGain:Low AArren: 30 dB
Mkr1

iy
.m"lI-’J'.J.-""H'F 4

P Tri

Start 5.0000 GHz ' Stop 5.2000 GHz
#Res BW 1.0 MHz #VBW 3.0 WMHz #Sweep 1.00 ms (1001 pts)
STATUS

U-NII-1 802.11n(HT20) Right side

{Prototype - Limited Sabs Aliowed)

71 Agilent Spectrum dnalyzer - Swept SA

g R L [ 2

Marker 1 5.411520000000 GHz Aug Type: Log-Pwr
PHO: Fast o Trig: Free Run Avg|Hold:» 1001100

IFGainiLow Fhtren: 30 4B
Mkr1 5.411 52 GHz
-47.867 dBm

ittt s S e e e

Start 5.2200 GHz ' Stop 5.5000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 1.00 ms (1001 pts)
STATUS

Flux Compliance Service Laboratory
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U-NII-3 802.11n(HT20) left side

{Prototype - Limited Sabe Allowed)

Tl Agilent Spectrum Analyzer - Swept SA
8 Rl 3 LT - - .
Avg Type: Leg-Pywr
PHO: Fast o Trig-Free Run AvgHold:= 1000100
IFGalniLowe n: 30 4B
Mkr1 5.415 570 GHz

-49.122 dBm

Start 5.3500 GHz ] Stop 5.7650 GHz
#Res BW 1.0 MKz #VBW 3.0 MHz #Sweep 1.00 ms (1001 pts)
STATUS

U-NII-3 802.11n(HT20) Right side

1 Agilent Spectrum Anatyzer - Swe pt SA & - Limited Sale Aliowed) =131
o L RF T
Marker 1 5.953200000000 GHz

PHC: Fes oo Trig:Free Run AvgiHold:> 1001100

IFGainilaow #Aren: 30 dB
MKr1 5.853 200 GHz
-48.961 dBm

Start 5.80500 GHz ' Stop 6.00000 GHz
#Res BW 1.0 MIHz #YBW 3.0 MHz #5weep 1.00 ms (1001 pts)
STATUS

Flux Compliance Service Laboratory

Room 105 Floor Bao hao Technology Building 1 NO.15 Gong ye West Road Hi-Tech Industrial, Song shan lake Dongguan
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U-

T Agitemt Spectrum Analyzer - Swept SA

Marker 1 5.14535000000 GHz

Re! zet 05 dB
Ref 20.50 dBm

Start 5.0000 GHz
#Res BIW 1.0 MHz

NII-1 802.11n(HT40) left side

{Prototype - Limited Sabe Allowed)

Avg Type: Leg-Pwr
Trig: Free Run Avg[Hold:> 100100

PHO: Fast (o
IFGain:Lowe #Arran: 30 4B

Stop 5.2300 GHz
#VBW 3.0 MHz #Sweep 1.00 ms (1001 pis)

STATUS

' Agilent Specirum Analyzer - Swepl SA

Ref Offset 0.5 dB
Ref 20.50 dBm

Start 5.1900 GHz
#Res BW 1.0 MHz

U-NII-1 802.11n(HT40) Right side

{Protolype - Limited Sabe Allowed)

.P;-\rﬂ ype: Log-Pur

Trig: Free Run AwgHeld:» S00M0O0

Mkr1 5.354 30 GHz
-46.962 dBm

¢ 1
AL, i
RS TR FIPT RPN e M Ll CITEERTESES )

Stop 5.5000 GHz
#VBW 3.0 MHz #Sweep 1.00 ms (1001 pts)

STATUS

Flux Compliance Service Laboratory
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U-NII-3 802.11n(HT40) left side

pt 54 mited Sabe Allvwed)
Avg Type: Leg-Pwr
Awg[Hold:> 100H00 :

T Agilent Spectrum Analyzer - Swe|
o 15 i
000000 GHz e e
ECaluitaw * #htten: 30 o8
Mkr1 5.8697 4 GH
-36.414 dBm

Ref Offset 056 dB
Ref 20.50 dBm

Start 5.5000 GHz ] ' Stop 5.8000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 1.00 ms (1001 pts)
ETATUS

U-NII-3 802.11n(HT40) Right side

{Protolype - Limited Sabe Allowed]

RL 3 1R A
Marker 1 5.987250000000 GHz e :Vsl;fvllldﬁl’i:g]'z;fr
PNO: Fast 42 Free Run waHold:>
IFGaIn:L?:r = #ittan: 30 dB
Mkr1 5.987 25 GHz
-48.394 dBm

Ref Offset 0.5 dB
Ref 20.50 dBm

1
et dapsny - '
M b LR P }_\v;...-u:l_‘.‘ 'I;F 11'-‘-'4:"-"'-|'-nﬂ'-‘\' Y PRI, R

Stop 6.0000 GHz
#Sweep 1.00 ms (1001 pts)

Start 5.7500 GHz '
#Res BW 1.0 MKz H#YBW 3.0 MHz
S'I'I us
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U-NII-1 802.11ac(HT20) left side

Aglbent Spectrurn Analyzer - Swept 54
i R L EF 5 A =
Marker 1 5.144000000000 GHz . Avg Type: Lag-Pwr
PHO: Fast 50 Trig: Free Run
IFGaliiLow #htten: 30 dB
Mkr1 5.144 0 GHz
-35.218 dBm

AvgHald:> 100/M00

Start 5.0000 GHz ' Stop 5.2000 GHz
#Res B 1.0 MHz #VBW 3.0 MHz #Sweep 1.00 ms (1001 pts)
STATUS

U-NII-1 802.11ac(HT20) Right side

T Agibent Specirum Anabyzer - Swept SA
FL 3

Marker 1 5.3

T
100000000 GHz Trig: Free Run Avvgsﬂzl’;; :unr;:r

PHO: F 4 E :
IFGaIn:La::r = #itten: 30 4B
. M §.371 0 GHz
Ref 0.5 dB
Ref 20.50 dBm -48.167 dBm

1

Start 5.2000 GHz ] ' ' Stop 5.5000 GHz
#Res BW 1.0 MHz #YEW 3.0 MHz #Sweep 1.00 ms (1001 pts)
STATUS

Flux Compliance Service Laboratory

Room 105 Floor Bao hao Technology Building 1 NO.15 Gong ye West Road Hi-Tech Industrial, Song shan lake Dongguan
http://www.FCS-lab.com

Tel: 769-27280901  Fax:769-27280901




N .
——
I Page 67 of 86 Report No.: FCS202112033W02

U-NII-3 802.11ac(HT20) left side

(Protolype - Limited Sabe Allowed)

T Aibent Spectrum &nalyzer - Swept 54
L o SENSEN

RE 2
1 5.457900000000 GHz fivg Type: Log-Pwr
EugHold:> 100M00

PHO: Fast 5o Trig-Free Run
IFGainLow #Arten: 30 4B y
Mkr1 5.457 900 GHz

-48,159 dBm

Start 5.3500 GHz ] ' Stop 5.7650 GHz
#Res BW 1.0 MHz #VBW 3.0 hMHz #Sweep 1.00 ms (1001 pts)
STATUS

U-NII-3 802.11ac(HT20) Right side

- Limited Sale Allmwed)

o A‘\fﬁ Type: Log-Pwr

Trig: Free Run AwgHeld:= 1001100

Mkr1 5.9 Hz
-48.467 dBm

Ref Offset 0.5 dB
Ref 20.50 dBm

R R e

Start 5.80500 GHz ] - N Stop 6.00000 GHZ
#Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 1.00 ms (1001 pts)
STATUS

Flux Compliance Service Laboratory
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U-NII-1 802.11ac(HT40) left side

' Agllent Spectrum Analyzer - Swept SA
7 G A 3 Al ]
1 5.149960000000 GHz Aug Type: Log-Pwr
PHO: Fast oo Trig: Fres Run AvglHeld:> 1004100
IFGainL v #Atten: 30 dB

.802 dBm

SPTRMEIO I T P
f \

| r ""IL" “[.

sy Amp AT i

bty o Pt

Start 5.0000 GHz i B Stop 5.2300 GHz
#Res BW 1.0 MHz #WVBW 1.0 MHz #Sweep 1.00 ms (1001 pts)
STATUS

U-NII-1 802.11ac(HT40) Right side

Limited Sabe Allowed)

Swepl 5A

i L RF A Al BUTD
Marker 1 5.354300000000 GHz ) Avg Type: Leg-Pwr
PHO: Fast 50 Trig: Free Run Avg[Held:= 100100
IFGain:Love #Atten: 30 4B

T Agilbert § pectrum Ana

Ref Offset 0.5 dB
Ref 20.50 dBm

| ;I'.rm_.n: 1

Start 5,1900 GHz ' Stop 5.5000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 1.00 ms {1001 pts)
STATUS

Flux Compliance Service Laboratory
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U-NII-3 802.11ac(HT40) left side

IPrototype - Limited Sabe Allowed)

I Agilent Spectrum Analyzer - Swept SA
; EMSEN )
Auvg Type: Log-Pwr

g RL [ 1G4
Trig: Fres Run AvgHeld:>400M00

PHO: Fast S FRRL R
Mkr1 5.694 7 GHz
-48.598 dBm

[ arker 1 5.694700000000 GHz
IFGain:Lowr

Ref Offset 05 dB
20.50 dBm

1
L ] it
4 | P
SR NTE N T S Nl st et b Vishrsty o o o s e g

Start 5.5000 GHz ) Stop 5.8000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 1.00 ms (1001 pts)
STATUS

U-NII-3 802.11ac(HT40) Right side

7 hgilent Specirurn Analyrer - Swopt SA Limitad Sale Allowa d)
t (e LSO ac E Th]
Marker 1_5.976000000000 GHz o Pk b b
PHO: F ¢ - :
IFGaIn:I.a::r = #hitan: 30 4B
Ref Offset 05 dB «r1 5.876 00 GHz
Ref 20.50 dBm -47.850 dBm

Start 5.7500 GHz Stop 6.0000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 1.00 ms (1001 pts)
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U-NII-1 802.11ac(HT80) left side

Jil Keymight Spectrum Analyzer - Swept 54
= ; ENSEIN [ A

==

Avg Type: Log-Pwr
Avg|Hold:> 100100

i [ 3 AC
Marker 1 5.147110000000 GHz )
3 1 Trig: Free Run
in: #Atten: 30 dB = -
Mkr1 5.147 11 GHz
=37.919 dBm

Lot s ity

Start 5.0000 GHz Stop 5.4700 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms {1001 pts)
[ sTaus

U-NII-1 802.11ac(HT80) Right side

B Kepsight Spectrum Anslyzer - Swept SA
[ £10 A SENSE:INT |

397620000000 GHz

= =

= A;rg Type: Log-Pwr
Awg[Hold:>100/100

Trig: Free Rum .

::::Uml::;:v % #Anen; 30 dB y
Mkr1 5.397 62 GHz
-44.927 dBm

Marker 15,

Ref Offset 0.5 dB
Ref 20.50 dBm_

i SR R LT

4700 GHz
#VBW 3.0 MHz Sweep 1.000 ms {1001 pts)

[ STATUS
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U-NII-3 802.11ac(HT80) left side

Jil Kyzight Spectrum Analyzer - Swept A
; : ERSEINT [ A

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

Marker 1 5.683000000000 GHz _
P ] PHO: Fast (5 1nig: FreeRun
sl FGain: Low #Aten: 30 dB

(LW
| TR
ok -U,,r] bt R TR N S

Start 5.5000 GHz Stop 6.0000 GHz
#Res BW 1.0 MHz #UBW 3.0 MHz Sweep 1.000 ms (1001 pts)
[ ETATUS

U-NII-3 802.11ac(HT80) Right side

BB K epxight Spectrum Anehzer - Swept 55
F ) ERSEINT | X

Marker 1 5966000000000 GHz

504 OFF
Avg Type: Log-Pwr
Avg|Hold: > 100100

PNO: Fast (50 1rig: FreeRun
FGain:Low #htten: 30 dB

Mkr1 5.962 0 GHz

-45.336 dBm

Stop 6.0000 GHz
Sweep 1.000 ms (1001 pts)

Start 55000 GHz
#Res BW 1.0 MHz #UBW 3.0 MHz
e
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8. Duty Cycle

8.1 TEST REQUIREMENT

47 CFR Part 15C 15.407 and 789033 D02 General UNII Test
Procedures New Rules v02r01(December 14, 2017), Section (B)
ANSI C63.10: 2013

8.2 TEST PROCEDURE
(1) Connect EUT’s antenna output to spectrum analyzer by RF cable.

7.3 TEST SETUP

eles ] <

Spectrum Analayzer EUT

Flux Compliance Service Laboratory

Room 105 Floor Bao hao Technology Building 1 NO.15 Gong ye West Road Hi-Tech Industrial, Song shan lake Dongguan
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8.4 TEST RESULTS
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802.11a mode
channel On time(ms) Period(ms) Duty Cycle(%)
36 100 100 100
52 100 100 100
149 100 100 100
802.11n{HT20) mode
channel On time(ms) Period{ms) Duty Cycle(%)
36 100 100 100
52 100 100 100
149 100 100 100
802.11n{HT40) mode
channel On time(ms) Period{ms) Duty Cycle(%)
38 100 100 100
54 100 100 100
151 100 100 100
802 11ac(HT20) mode
channel On time(ms) Period(ms) Duty Cycle(%)
36 100 100 100
52 100 100 100
149 100 100 100
802 11ac(HT40) mode
channel On time(ms) Period(ms) Duty Cycle(%)
38 100 100 100
54 100 100 100
151 100 100 100
802 11ac(HT80) mode
channel On time(ms) Penod(ms) Duty Cycle(%)
42 100 100 100
58 100 100 100
1565 100 100 100

Flux Compliance Service Laboratory

Room 105 Floor Bao hao Technology Building 1 NO.15 Gong ye West Road Hi-Tech Industrial, Song shan lake Dongguan
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9 RADIATED EMISSION MEASUREMENT

9.1 RADIATED EMISSION LIMITS
In any 100 kHz bandwidth outside the operating frequency band. In case the emission fall within
the Restricted band specified on Part15.205(a)&209(a) limit in the table and according to ANSI
C63.10-2013 below has to be followed
LIMITS OF RADIATED EMISSION MEASUREMENT (0.009MHz - 1000MHz)

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

For Radiated Emission

Spectrum Parameter Setting
Attenuation Auto
Detector Peak/AV
Start Frequency 1000 MHz(Peak/AV)
Stop Frequency 10th carrier hamonic(Peak/AV)
RB / VB (emission in restricted
band) PK=1MHz / 1MHz, AV=1 MHz /10 Hz

Flux Compliance Service Laboratory

Room 105 Floor Bao hao Technology Building 1 NO.15 Gong ye West Road Hi-Tech Industrial, Song shan lake Dongguan
Tel: 769-27280901 Fax:769-27280901 http://www.FCS-lab.com
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9.2 TEST PROCEDURE

a. The measuring distance of at 3 m shall be used for measurements at frequency 0.009MHz up
to 1GHz,and above 1GHz.

b. The EUT was placed on the top of a rotating table 0.8 meters (above 1GHz is 1.5 m) above the
ground at a 3 meter anechoic chamber test site. The table was rotated 360 degreesto
determine the position of the highest radiation.

c. The height of the equipment shall be 0.8 m(above 1GHz is 1.5 m); the height of the test
antenna shall vary between 1 m to 4 m. horizontal and vertical polarizations of the antenna are
set to make the measurement.

d. The initial step in collecting conducted emission data is a spectrum analyzer peak detector
mode pre-scanning the measurement frequency range. Significant peaks are then marked and
then QuasiPeak detector mode re-measured.

e. If the Peak Mode measured value compliance with and lower than Quasi Peak Mode Limit, the
EUT shall be deemed to meet QP Limits and then no additional QP Mode measurement
performed.

f. For the actual test configuration, please refer to the related ltem —EUT Test Photos.

Note:

Both horizontal and vertical antenna polarities were tested
and performed pretest to three orthogonal axis. The worst case emissions were reported

Flux Compliance Service Laboratory

Room 105 Floor Bao hao Technology Building 1 NO.15 Gong ye West Road Hi-Tech Industrial, Song shan lake Dongguan
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9.3 TESTSETUP

(A) Radiated Emission Test-Up Frequency Below 30MHz

T

Loop Antenna

EUT g

=

0.8rm
|
J Spectrum
Ground Plane Coaxial Cable Analyzer
(B) Radiated Emission Test-Up Frequency 30MHz~1GHz
E B [—
— 3m —
Turntable ; ; 4
t
\ o dm
““““ Spectrum
ID.Em | L / Analyzer
ﬂ' ===
Seetad Tlare Coazial Cable

Flux Compliance Service Laboratory
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(C) Radiated Emission Test-Up Frequency Above 1GHz

EUTfe— 3m — .
__________ ' Amplifier
&
15m
/’i/
Turntable 1m to 4m Spectrum
! I} Analyzer
e — . —]
Ground Plane J /
Coazial Cable

Flux Compliance Service Laboratory
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9.4. TEST RESULTS
(9KHz-30MHz)

Temperature: 22.7C Relative Humidity:  [61%
Test Voltage: AC 120V 60Hz Test Mode: /
Measurement Comect | Extrapolatio Measurement Limits
Detector Margin
Frequency results dByY ERiOE factor n factor results (calculated) | dBuV/m -
@3m dB/m dB dBuvVim @30m @30m
Measurement Comect | Extrapolatio Measurement . .
(MHz) Detector Limits Margin
results factor n factor results {calculated)

U-MII-1:802.11a 5180MHz

6.021 2534 aP 21.84 40.00 718 2054 -22.36
15.730 2536 apP 2135 40.00 6.71 29.54 -22 83
25.680 2518 ap 2067 40.00 5.85 2054 -23 69

U-NI1-1:802.11n20 5180MHz

6.021 2530 apP 2184 40.00 7.14 2954 -22.40
15.730 2512 aP 2135 40.00 6.47 2054 -23.07
25.680 2534 aF 2067 40.00 6.01 29.54 -23.53

U-NII-1:802 11ac 20 5180MHz

6.021 2552 ap 21.84 40.00 7.36 29.54 -22.18
15.730 24 85 ap 2135 40.00 6.20 2054 -23.34
25.680 2516 QP 20,67 40.00 5.83 29.54 -23.71

U-NI1-1:802_11n40 5190MHz

6.021 2563 ap 2184 40.00 747 2054 -2207
15.730 24 .87 QP 21.35 40.00 6.22 29.54 -23.32
25 680 24 06 aP 2067 40.00 5.63 2954 -23.91

U-MNII-1:802.11ac40 5190MHz

6.021 25 61 ap 2184 40.00 7.45 2954 -22.09
15730 2520 aP 2135 40.00 6.55 2954 -22.99
25680 24 897 apP 2067 40.00 5.64 29.54 -23.90

U-MII-1:802_ 11acB80 5210MHz

6.021 2510 apP 2184 40.00 6.094 2954 -22 60
15.730 24 52 ap 2135 40.00 5.87 2954 -23 67
25680 24 65 ap 2067 40.00 532 2054 -24 22

Flux Compliance Service Laboratory

Room 105 Floor Bao hao Technology Building 1 NO.15 Gong ye West Road Hi-Tech Industrial, Song shan lake Dongguan
Tel: 769-27280901 Fax:769-27280901 http://www.FCS-lab.com




[ep—p——

o
- Page 79 of 86 Report No.: FCS202112033W02

Measurement Comect Extrapolatio Measurement Limits
Detector Margin
Frequency results dBuV S factor n factor results (calculated) | dBu'/m A8
@3m dB/m dB dBpvim @30m @30m
Measurement Comect | Extrapolatio Measurament . )
(MHz) Detector Limits Margin
results factor n factor results (calculated)

U-NII-3 802 11a 5745MHz

6.021 24 .57 ap 21.84 40.00 5.41 29.54 -23.13
15.730 2515 aF 2135 40.00 6.50 29.54 -23.04
25680 2569 ap 20.67 40.00 6.36 2054 -23.18

U-MNII-3 802 11n20 5745MHz

6021 24 58 ap 2184 40.00 6.42 2054 -23.12

15.730 2543 QP 2135 40.00 6.78 29.54 -22.76

25.680 24 25 QP 2067 40.00 492 2954 -24 62
U-NII-3 802 11ac 5745MHz

6.021 2417 ap 2184 40.00 6.01 2054 -23.53

15.730 2534 aP 2135 40.00 6.69 29.54 -22 .85

25.680 24 38 QP 2067 40.00 5.05 2054 -24.49

U-NII-3 802 11n40 5755MHz

6.021 24 50 QP 2184 40.00 6.34 2054 -23.20
15.730 24 .64 ap 21.35 40.00 5.99 29.54 -23.55
25680 24 36 aP 2067 40.00 5.03 29.54 -24 .51

U-NII-3 802.11ac40 5755MHz

6.021 2528 ap 2184 40.00 712 2054 -22.42
15.730 24 37 ap 2135 40.00 572 2054 -23.82
25.680 2419 ap 20.67 40.00 4.86 29.54 -24 .68

U-NII-3 802.11acB0 5775MHz

6.021 2513 QP 2184 40.00 6.97 29 54 -22 &7

15730 24 &7 Qp 2135 40.00 5.92 29 54 -23.62

25 680 2516 QP 2067 40.00 5.83 29 54 2371
Note:

The amplitude of spurious emissions which are attenuated by more than 20dB below the
permissible value has no need to be reported.

Flux Compliance Service Laboratory
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(30MHz~40GHz) Restricted band and Spurious emission Requirements

FCC Part

RX Antenna
Freguency Recelver | potector tTaLII:-rIg Corrected | o tag 16.407/209/205
Reading Factor i
Angle | Height | Polar Amplitude Bt Margin

(MHz) (dBuV) | (PK/QP/Ave) | Degree | (m) | (HAV) | (dB) | (dBuVim) | (dBpV/m) | (dB)

802.11a U-NII-1 Low Channel 5180MHz

22345 39.99 QP 242 12 H -11.62 28.37 46.00 -17.63
22345 35.21 QP 57 1.3 W -11.62 2359 46.00 -22.41
4500.37 49.00 PK 109 1.8 H -2.03 46 97 74.00 -27.03
4500.37 45.66 Ave 109 1.8 H -2.03 43 63 54.00 -10.37
10360.00 41.87 PK 358 1.3 H 533 47.20 74.00 -26.80
10360.00 36.00 Ave 358 1.3 H 533 41.33 54.00 -12.67
802.11a U-NII-1 Middle channel 5200MHz
22345 40.79 QP 286 1.2 H -11.62 2917 46.00 -16.83
22345 34 .58 QP 164 1.2 V -11.62 2297 46.00 -23.03
4531.52 50.05 PK 246 1.8 H -1.94 48.11 74.00 -25.89
4531.52 4498 Ave 246 1.8 H -1.94 43.04 54.00 -10.96
10400.00 42 05 PK 110 1.6 H 521 47 .26 74.00 -26.74
10400.00 36.17 Ave 110 1.6 H 521 41.38 54.00 -12.62

802.11a U-NII-1 High channel 5240MHz

22345 39.33 QP 308 15 H -11.62 2771 46.00 -18.29
22345 3516 QP 48 18 V -11.62 2354 46.00 -22.46
4502.74 4998 PK 298 1.7 H -2.24 4774 74.00 -26.26
4502.74 43.84 Ave 298 1.7 H -2.24 41.60 54.00 -12.40
10480.00 42.03 PK 118 1.4 H 514 4717 74.00 -26.83
10480.00 3542 Ave 118 1.4 H 514 40.56 54.00 -13.44
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FCC Part
RX Antenna
Frequency | RECEIver | o o0 tTaLII:-rIg Comected | . .. 15.407/209/205
R Reading Factor :
Angle | Height | Polar Amplitude Eiit Margin

(MHz) (dBupV) | (PK/QP/Ave) | Degree | (m) | (HV)| (dB) | (dBuVim) | (dBuV/m) | (dB)

802.11a U-NII-3 Low Channel 5745MHz

223.45 39.11 apP 339 1.4 H -11.62 27.49 46.00 -18.51
22345 33.84 QP 97 20 W -11.62 2222 46.00 -23.78
4504 10 4922 PK 114 1.3 H -2.06 47 18 74.00 -26.84
4504 10 44 02 Ave 114 1.3 H -2.06 41.96 54.00 -12.04
11490.00 43.05 PK 327 1.5 H 5.93 48.98 74.00 -25.02
11490.00 3722 Ave 327 1.5 H 5.93 43.15 54.00 -10.85

802.11a U-NII-2 Middle channel 5785MHz

22345 37.86 apP 197 1.2 H -11.62 26.24 46.00 -19.76
223.45 33.33 apP 359 1.1 W -11.62 2171 46.00 -24 29
4505.68 49.64 PK 301 1.1 H -2.03 47 61 74.00 -26.39
4505.68 4419 Ave 301 1.1 H -2.03 42.16 54.00 -11.84
11570.00 4239 PK 67 1.2 H 5.81 48.20 74.00 -25.80
11570.00 37.03 Ave 67 1.2 H 5.81 42.84 54.00 -11.16

802.11a U-NII-3 High channel 5825MHz

22345 36.43 QP 134 1.3 H -11.62 24 81 46.00 -21.19
22345 33.58 QP 238 14 W -11.62 21.96 46.00 -24 04
4506 47 4990 PK 27 12 H -1.84 48.06 74.00 -25.94
4506 .47 45.26 Ave 27 12 H -1.84 43 42 54 .00 -10.58
11650.00 40.65 PK 188 1:5 H 584 46.49 74.00 -27 51
11650.00 36.39 Ave 188 1:5 H 584 4223 54.00 -11.77
Note:

All model are tested. Only show worst data on report.
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10 CONDUCTED EMISSION TEST

10.1.1 POWER LINE CONDUCTED EMISSION LIMITS
Operating frequency band. In case the emission fall within the restricted band specified on Part

207(a) limit in the table below has to be followed.

Conducted Emissionlimit (dBuV)
FREQUENCY (MHz) :
Quasi-peak Average
0.15-0.5 66 - 56 * 56 - 46 *
0.50-5.0 56.00 46.00
5.0-30.0 60.00 50.00
Note:

(1) The tighter limit applies at the band edges.
(2) The limit of " * " marked band means the limitation decreases linearly with the

logarithm of the frequency in the range.

The following table is the setting of the receiver

Receiver Parameters Setting
Attenuation 10 dB
Start Frequency 0.15 MHz
Stop Frequency 30 MHz
IF Bandwidth 9 kHz

Flux Compliance Service Laboratory

Room 105 Floor Bao hao Technology Building 1 NO.15 Gong ye West Road Hi-Tech Industrial, Song shan lake Dongguan
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10.2 TEST PROCEDURE

a. The EUT was 0.8 meters from the horizontal ground plane and 0.4 meters from the vertical
ground plane with EUT being connected to the power mains through a line impedance
stabilization network (LISN). All other support equipments powered from additional LISN(s).
The LISN provide 50 Ohm/ 50uH of coupling impedance for the measuring instrument.

b. Interconnecting cables that hang closer than 40 cm to the ground plane shall be folded back
and forth in the center forming a bundle 30 to 40 cm long.

c. I/O cables that are not connected to a peripheral shall be bundled in the center. The end of the
cable may be terminated, if required, using the correct terminating impedance. The overall
length shall not exceed 1 m.

d. LISN at least 80 cm from nearest part of EUT chassis.

e. For the actual test configuration, please refer to the related Item —EUT Test Photos.

10.3 TEST SETUP

/ Vertical Reference
Ground Plane / Test Receiver

e —
O 0 O0OO
40cm EUT o e PR
80cm
|L|SNh
|| || - [

\ Horizontal Reference
Ground Plane

Note: 1.Support units were connected to second LISN.
2.Both of LISNs (AMN) are 80 cm from EUT and at least 80

from other units and other metal planes
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10 .4 TEST RESULT

Temperature: 221°C Relative Humidity:  [56%
Test Voltage: 120V/60HZ Phase: L/N
Test Mode: ON
No. | Frequency | Reading Correct Result Limit Margin Remark
(MHz) (dBuV) | Factor(dB/m) | (dBuV/m) | (dBuV/m) (dB)
1 0.4875 31.49 9.87 41.36 56.21 14.85 QP
2 0.4875 25.90 9.87 35.77 46.21 10.44 AVG
3 0.7080 31.66 9.89 41.55 56.00 14.45 QP
4 0.7080 22.04 9.89 31.93 46.00 14.07 AVG
5 3.7725 24.43 17.90 42.33 56.00 13.67 QP
6 3.7725 12.17 17.90 30.07 46.00 15.93 AVG
7 8.1555 27.25 20.00 47.25 60.00 12.75 QP
8 8.1555 12.33 20.00 32.33 50.00 17.67 AVG
9 11.5034 26.08 20.04 46.12 60.00 13.88 QP
10 11.5034 13.93 20.04 33.97 50.00 16.03 AVG
11 16.7685 23.90 20.13 44.03 60.00 15.97 QP
12 16.7685 12.82 20.13 32.95 50.00 17.05 AVG
100.0
90
80
70 ! l=—1 = ! ! bl
o \ | FCC Paft15 [Ilaéss B Conduction(QP)
Tty | |
[ — [ FCC Paf15 Claps B Conduction{AY)
50 e i T3 1
' 5 - .
{ | 10 12
30 _“'\.-.,-v._fw T Y J % MM { b M« _f“"g‘hm IPF\“‘M\ ‘-ﬁ?""'\ﬂ"i N\w\t peak
' _ ¥ Q ey
20 ' i WMﬂF \eave
¥
10
0.0 _ _
0.150 0.500 0.800 (MHz) 5.000 30.000
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100.0

90

FCC Pant15 Class P Eonduction[l]l’l .

FC( Pag15|Claiss L Conduction{AV]
{ 9

11|
3

?
-

b,
BLWLTaua il (PSR A
W pa - w

1
WWN"MJ&’ f\“ - : L ave

g =N
0.150 0500  0.800 (MHzZ) 5.000 ' 30.000
No. | Frequency | Reading Correct Result Limit Margin Remark
(MHz) (dBuV) | Factor(dB/m) | (dBuV/m) | (dBuV/m) (dB)
1 0.4920 35.46 9.87 45.33 56.13 10.80 QP
2 0.4920 30.33 9.87 40.20 46.13 5.93 AVG
3 0.7080 32.01 9.89 41.90 56.00 14.10 QP
4 0.7080 22.38 9.89 32.27 46.00 13.73 AVG
5 3.8130 24.69 18.00 42.69 56.00 13.31 QP
6 3.8130 10.88 18.00 28.88 46.00 17.12 AVG
7 8.0070 26.35 20.14 46.49 60.00 13.51 QP
8 8.0070 11.80 20.14 31.94 50.00 18.06 AVG
9 11.3549 25.56 20.19 45.75 60.00 14.25 QP
10 11.3549 13.72 20.19 33.91 50.00 16.09 AVG
11 17.9790 23.14 20.24 43.38 60.00 16.62 QP
12 17.9790 12.79 20.24 33.03 50.00 16.97 AVG
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11. ANTENNA REQUIREMENT

11.1 STANDARD REQUIREMENT

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 15.247 (b), 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.

11.2 RESULT

The antennas used for this product are integral antenna and other than that furnished by the
responsible party shall be used with the device, the maximum peak gain of the transmit antenna

is1.0.dBi.

Flux Compliance Service Laboratory

Room 105 Floor Bao hao Technology Building 1 NO.15 Gong ye West Road Hi-Tech Industrial, Song shan lake Dongguan
Tel: 769-27280901 Fax:769-27280901 http://www.FCS-lab.com




