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U-NII-3 Band

IEEE 802.11ac(VHT40) High Channel

IEEE 802.11ac(VHT80)

[ Keysight Spectrum Anstyzer - Occupred BW

‘Center Freq 5.795000000 GHz

A Gain:Low

Ref 10.00 dBm

O e

e s aatat

#Res BW 1 MHz

Occupied Bandwidth
36.337 MHz
-53.238 kHz
40.80 MHz
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x dB Bandwidth

e Trig
HAtte

000 GHz
AvglHold=>10110

n: 30 dB

et U

#VBW 3 MHz

Total Power

% of OBW Power
x dB

05:02:38 PM 560 05, 2021
Radio Std: None

Radio Device: BTS

B e

9.25 dBm

99.00 %
-26.00 dB

STATUS

Frequency

=}a [ Kaysight Spectrum Ansyze: - Occupred BW

Span 160.00 MHz

Ref 10.00 dBm

Center 5.775 GHz
#Res BW 1 MHz

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

AFGoin:Low

75.809 MHz

U5:03:23 PM 56909, 2021
775000000 Gi Radie Std: None
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Avg|Hold:>1010

o Trig: FreeR

#Arten: 30 dB Radio Device: BTS

e

VAR s ot

#VBW 3 MHz

Total Power 9.06 dBm
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80.26 MHz

% of OBW Power
x dB

99.00 %
-26.00 dB
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14.5 Power Spectral Density

LIMITS
Operation Band Limit
[_]Outdoor access point 17 dBm/MHz
[lIndoor access point 17 dBm/MHz
X]5180~5240MHz
[IFixed point-to-point access points 17 dBm/MHz
X]Client devices 11 dBm/MHz
[ 15260~5320MHz - 11 dBm/MHz
[ 15500~5700MHz - 11 dBm/MHz
X]5745~5825MHz - 30 dBm/500kHz

BLOCK DIAGRAM OF TEST SETUP

EUT Attenuator Spectrum Analyzer

TEST PROCEDURES

The antenna port of the EUT was connected to the input of a spectrum analyzer.

Analyzer was set as below according to FCC KDB789033 (v02r01):

a. Set analyzer center frequency to center frequency

b. Set the RBW to: 1MHz

c. Set the VBW to: 3MHz

d. Detector = RMS

e. Sweep time = auto couple

f. Trace Average = 100 times

g. If measured bandwidth of Maximum PSD is specified in 500kHz, add 10log(500kHz/RBW) to the measured
result, whereas RBW (<500kHz) is the reduced resolution bandwidth of the spectrum analyzer set during

measurement. Allow trace to fully stabilize.
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TEST RESULTS

PASS

Please refer to the following test plots.

Page 43 of 75



NTC

Nore
Testing Center

Report No.: NTC2106174FV00

Channel: 5190

MCSO0

Channel: 5180 6 -2.541 1
Channel: 5200 6 -1.883 1
Channel: 5240 6 -2.774 1
Channel: 5180 MCSO0 -2.537 11
Channel: 5200 MCSO0 -2.120 1
Channel: 5240 MCSO0 -2.971 1

-5.112

Channel: 5230

MCSO0

-5.195

Channel: 5190

MCSO0

Channel: 5180 MCSO0 -2.543 11
Channel: 5200 MCSO0 -2.242 11
Channel: 5240 MCSO0 -2.799 11

-4.772

Channel: 5230

Channel: 5210

MCSO0

MCSO0

-5.505

-8.052
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Channel: 5745 6 1.017 -1.99 30
Channel: 5785 6 1.065 -1.95 30
Channel: 5825 6 1.305 -1.71 30

Channel: 5755

MCSO0

-3.159

Channel: 5745 MCSO0 -0.377 -3.39 30
Channel: 5785 MCSO0 -0.273 -3.28 30
Channel: 5825 MCSO0 --0.086 -2.92 30

-6.17

30

Channel: 5795

MCSO0

-3.664

-6.67

30

Channel: 5755

MCSO

-3.863

Channel: 5745 MCSO0 -0.711 -3.72 30
Channel: 5785 MCSO0 -0.614 -3.62 30
Channel: 5825 MCSO0 -0.339 -3.35 30

-6.87

30

Channel: 5795

Channel: 5775

MCSO

MCSO

-3.975

-6.890

-6.99

-9.90

30

30

Note: PSD dBm/500kHz= PSD dBm/MHz+Factor, Factor=10log(500kHz/RBW)=-3.01dB,
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U-NII-1 Band

IEEE 802.11a Low Channel IEEE 802.11a Middle Channel

[ Keysight Spectrm Analyaer - Suvept 54 =

[ Keysight Spectrum Anabyzer - Srept SA =
Typa: RMS Peak Search

Marker 1 5.178940000000 GHz vg
PNO: Fast o) 17ig: Free Run Avg|Hold:>10/10
IFGainLow Atten: 26 dB

Peak Search

Marker 1 5.202200000000 GHz ) #Avg Type: RMS
PNO: Fast Ly Tfig: FreeRun Avg|Hold:=10/10
IF Gain:Low Atten: 26 dB

Mkr1 5.178 94 GH Mkr1 5.202 20 GH
Ref Offset 3 dB. Ref Offset3 dB. ,‘
Ref 20.00 dBm -2.541 dBm Ref 20.00 dBm -1.883 dBm
naeae O OO O O OO OO OO OO OO nNoee O OO O OO OO OO O OO
Next Pk Right
-—nww.’_..H..H.A%,,_\_‘ Next Pk Left Next Pk Left
|
Ern& 3
Mkr—.CF Mkr—CF.
P P
Mkr—RefLv Mkr—RefLvi
b b
More|
—————— 102 —_— —————
Span 20.00 MHz; Span 20.00 MHz

Sweep 1.000 ms (1001 pts)

#VBW 3.0 MHZ* 000 ms (1001 pts)

IEEE 802.11a High Channel IEEE 802.11n(HT20) Low Channel

[ Keysight Spectrum Anabyzer - Swvept 54 -

[ Keysight Spectrum Analyzer - Swept 4

Marker 1 5178980000000 GHz #Avg Type: RMS T 34 Peak Search
PNO: Fast Lo 17i0: FreeRun AvglHold:>10/10

Marker 1 5.238600000000 GHz BAvg Type: RMS
VG IFGain-Low Atten: 28 dB

Fast L, 1Mg: FreeRun Avg|Hold:>10/10
IFGainLow Atten: 28 dB

Ref Offset3 dB
Ref 20.00 dBm

Ref Offset 3 dB
Ref 20.00 dBm

Next Pk Right

Next Pk Lent

Mkr—RefLv

"~ Span 20,00 MHz

Span 20.00 MHz|

Sweep 1.000 ms (1001 pts) #VBW 3.0 MHz" Sweep 1.000 ms (1001 pts)
IEEE 802.11n(HT20) Middle Channel IEEE 802.11n(HT20) High Channel

#hvg Type: RMS B 4 Peak Search
DNO: Fast Ly Trig: FreeRun AvglHold:>10/10
IFGain-Low Atten: 26 dB

#Avg Type: RMS
PNO: fast Ly 1fig: Free Run Avg|Hold:>10/10
IFGain:Low
Ref Offset 3 dB. Mkr1 5.238 86

H.
Ref Offset 3 dB.
Ref 20.00 dBm -2.971 dBm)|
SRR - e e e

Ref 20.00 dBm

e
Next Pk Right
e i

I ek e e —— P

f

Mkr—RefLvi]

|
|
|
!
|
|

24000 GHz Span 20.00 MHz
#VBW 3.0 MHZ* 000 ms (1001 pts)

Span 20.00 MHz;
000 ms (1001 pts)
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U-NII-1 Band

IEEE 802.11ac(VHT20) Middle Channel

IEEE 802.11ac(VHT20) Low Channel

[ Keysight Spectrm Analyaer - Suvept 54

Marker 1 5.179000000000 GHz ) #Avg Type: RMS Peak Search
BNO: Fost Ly Trig: FreeRun AvglHold:>10/40

\FGainLow Atten: 26 d8

Ref Offset3 dB.

Mkr1 5.179 00 GH
Ref 20.00 dBm -

543 dBm|

e A gt
R oot st

T A

R PO

Next Pk Left

Marker B‘ﬂl

Mkr—CF|
P
Mkr—RefLvi

I S —

Span 20.00 MHz
0 ms (1001 pts)

#VBW 3.0 MHZz*

[ Keysight Spectrum Analyzes - Swept 54 =

Marker 1 5.198780000000 GHz . #Avg Type: RMS
PNO: Fast Ly Trig: Free Run Avg|Hold:>10110
IFGain:Low Atten: 28 dB

Ref Offset 3 dB
Ref 20.00 dBm

Next Pk Left]

Mkr—RefLvi

—

Span 20.00 MHz|

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

IEEE 802.11ac(VHT20) High Channel

IEEE 802.11n(HT40) Low Channel

[ Keysight Spectrum Anabyzer - Swvept 54 -

#Avg Type: RMS

Marker 1 5.239020000000 GHz
PNO: Avg[Hold:>10/10

Trig: Free Run
Atten: 28 dB

Fast Lo
IFGain-Low

Ref Offset3 dB
0 dBi

‘_,1

B

" Span 20,00 MHz
#VBW 3.0 MHz" Sweep 1.000 ms (1001 pts)

= 'STATUS

[ Keysight Spectrum Analyzer - Swept 54 > [ @]

Avg Type: RMS
‘AvglHold:>10110

Marker 1 5.185960000000 GHz .
\Foaindon

Trig: Free Run
Atten: 28 4B

Mkr1 5.185

Ref Offset 3 dB
Ref 20.00 dBm

1

Y

P et
S o Bt
. -

N

" Span 40,00 MHz

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

IEEE 802.11n(HT40) High Channel

IEEE 802.11ac(VHT40) Low Channel

[ Keysight Spectrum Analyaer - Suept 54 =

#Avg Type: RMS Peak Search
AvglHold:>10/40

Marker 1 5.227600000000 GHz
NG st e Trig: FreeRun
IFGaincLow Atten: 28 dB

Ref Offset 3 dB
Ref 20.00 dBm

.1

S O P
st AR AW 4

I S —

Span 40.00 MHz
0 ms (1001 pts)

#VBW 3.0 MHZz*

[ Keysight Spectrum Analyzes - Swept 54

Marker 1 5.187760000000 GHz #Avg Type: RMS
N ) Trig: Free Run Avg|Hold:>1010

oSt Ly
IFGainl Atten: 28 dB.

Ref Offset 3 dB

Mkr1 5.187 76 GH
Ref 20.00 dBm -4

2 dBm|

—

#VBW 3.0 MHz"
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U-NII-1 Band

IEEE 802.11ac(VHT40) High Channel

IEEE 802.11ac(VHT80)

= Keysignt Spectrum Anahyzer - Swept s

Marker 1 5.227480000000 GHz
PNO:

IFGainLow

#Avg Type: RMS
Pat Lo Trig: FreeRun AvglHold:>10110

Atten: 28 dB8

Ref Offset 3 dB
Ref 20.00 dBrm

‘ IR
s el

Vv

iCenter 5.23000 GHz
#wRes BW 1.0 MHz

Span 40.00 MHz

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

[ Keysight Spectrum Analyzes - Sivept 54

Marker 1 5.203200000000 GHz
P!
IFG

Ref Offset 3 dB
Ref 20.00 dBm

USRS ST S ESRNC

#Avg Type: RMS
o fiat L Trig: FreeRun AvglHold:>1010
i

Atten: 28 dB

A oL S
kit gy

Span 80.00 MHz|

#VBW 3.0 MHz* Sweep 1.000 ms (1001 pts)
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U-NII-3 Band

IEEE 802.11a Low Channel

IEEE 802.11a Middle Channel

[ Keysight Spectrum Anabyzer - Swest SA

Marker 1 5.745980000000 GHz
PNO:

IFGalnLow

Avg Type: RMS
Tast oo Trig: FreeRun AvglHold:>100/100
Atten: 20 dB

Ref 10.00 dBm

;‘m P B e

A ) E—
Span 20.00 MHz

#VEW 3.0 MHz* Sweep 1.000 ms (1001 pts

[ Keysight Spectrum Analyzes - Swest S4

Marker 1 5.784180000000 GHz ) Avg Type: RMS
PNG: Foat e Trig: Free Run Avg|Hold:>100100
IFGain:Low Atten: 20 4B

Mkr1 5.784 18 GHi
Ref 10.00 dBm 1.065

B T
AT e e ™~ o S i,

Next Pk Right]
Next Pk Left

i
1
i

! S ) F— i
enter 5.78500 GHz
Res BW 1.0 MHz

" Span 20.00 MHz|

#VBW 3.0 MHz" Sweep 1.000 ms (1001 pts

IEEE 802.11a High Channel

IEEE 802.11n(HT20) Low Channel

[ Keysight Spectrum Anabyzer - Swest SA

Marker 1 5.824220000000 GHz
PHG:fast e Trig: FreeRun
IFGainiLow Atten: 20 4B

Avg Type: RMS
AvglHold:>100/100

Ref 10.00 dBm

|
[
|
i

L | F— A
enter 5.82500 GHz

" Span 20,00 MHz]

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

[ Keysight Spectrum Analyzes - Swest S4

Marker 1 5.746980000000 GHz
PH: fast Ly Trig: Free Run

IFGalnLow Atten:

Avg Type: RMS
Avg|Hold:>100100

Mkr1 5.746 98 GH!
Ref 10.00 dBm -0.377

1

JE S e L Lt T Lt PR, A b,
" b

i
!
i

enter 5.74500 GHz
Res BW 1.0 MHz

A

#VBW 3.0 MHz*

IEEE 802.11n(HT20) High Channel

[ Keysight Spectrum Anatyzer - Swept SA

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

Marker 1 5.786020000000 GHz
PNO: Fast

o Trig: Free Run
IFGainLow

Atten: 20 dB
Ref 10.00 dBm
{]

W"""“N‘.‘Muw»a,‘q.mhw

qe.»...v.mw—...-r-\-.-a-’"'\"'“"*'“““"“‘Wr
ik

I : l"“""w\‘u

i ™
4

i

|

|

|

|

e | E——
Span 20.00 MHz
Sweep 1.000 ms (1001 pts|

enter 5.78500 GHz

es BW 1.0 MHz #VBW 3.0 MHz*

Next Pk Left

Marker Delta

[ Keysight Spectrum Anabyzes - Swegt S&

Avg Type: RMS
Avg|Hold:>100/00

Mkr1 5.824 34 GH;

i e Trig: FreeRun
Atten: 20 dB

Ref 10.00 dBm

—

1
Next PK Right

m ;,.M",.M_:,‘.-Mnhwm-.ﬁf-wfr’MW;Mme_an SN
n,

B

Next Pk Left)

Mir—CF|
Mkr—RefLvi
More,

" S S —
Span 20,00 MiHz| thad

Sweep 1.000 ms {1001 pts|

i
1
i

enter 5.82500 GHz
Res BW 1.0 MHz

#VBW 3.0 MHz*
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U-NII-3 Band

IEEE 802.11ac(VHT20) Low Channel

IEEE 802.11ac(VHT20) Middle Channel

[ Keysight Spectruem Anabyze - Swept SA

Marker 1 5.741220000000 GHz
PNO: Fast. Cy

IFGainLow

Avg Type: RMS
Trig: Free Run Avg|Hold:>100/100

Atten: 20 dB

Mkr1 5.741 22 GH;

Ref 10,00 dBm -0.711 dBm

] Next Pk Right

7 TR A NN iyttt
o e f L i, aapya,

Mkr—RefLvi|

e
More|

#VBW 3.0 MHz*

[ Keysight Spectrum Anabyze: - Swest S4
Avg Type: RMS

Marker 1 5.786020000000 GHz
PHC: F Trig: Free Run Avg|Hold:>1001100

FGaintow + iien: 20 0B

Mkr1 5.786 02 GH: NextPeak

Ref 10,00 dBm -0.614 dBm|

s e ey
Next Pk Right
Next Pk Left
Marker Delta
Mkr—.CF
Mkr—RefLvi

More|

st B e P S .
Jrt L,

A

Span 20.00 MHz|

#VBW 3.0 MHz" Sweep 1.000 ms (1001 pts

IEEE 802.11ac(VHT20) High Channel

IEEE 802.11n(HT40) Low Channel

[ Keysight Spectruem Anabyze - Swept SA

Marker 1 5.825840000000 GHz
PNO.

=
IFGainLow

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

Peak Search

NextPeak|

. Trig: Free Run
Atten: 20 dB
Mkr1 5.825 84 GH.

Ref 10,00 dBm 0.339 dBm

1
Next Pk Right

T R T gy I
sl wprt™ - Wb, o,
W,

N

Marker Delta

N I I I O
enter 5.82500 GHz Span 20.00 MHz|

#VEW 3.0 MHz* Sweep 1.000 ms (1001 pts

[ Keysight Spectrum Ansyze: - Swegt S&

Marker 1 5.750960000000 GHz
PNO:

Fast Cy
IFGain:Low

Avg Type: RMS
AvglHold:> 100100

Mkr1 5.750 96 GH NextPeak
Ref 10.00 dBm -3.159 dBi
e, e

I ’1 Next Pk Right|

,.im‘.-._...m.———wmr-%**‘*"“‘-*ﬂ"-w.% Siian an® SF o S ol
Next Pk Left
Marker Deita,
Mkr—CF|
Mkr—RefLvi|

More,

) S | | S—|
Span 40,00 VIHz| Jocz

Sweep 1.000 ms (1001 pts

o Trig: Free Run
Atten: 20 4B

#VBW 3.0 MHz*

IEEE 802.11n(HT40) High Channel

IEEE 802.11ac(VHT40) Low Channel

[ Keysight Spectrum Anabyzer - Swept S4

Marker 1 5.797680000000 GHz Avg Type: RMS
THO: Fast g Trig: Free Run Avg|Hold:>100/100
IFGainLow

Atten: 20 dB
Ref 10,00 dBm

AR s i,

- et P
g el A A e ke T

L L[ | [ [ [ [ [ I |
enter 5.79500 GHz Span 40.00 MHz|

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

Marker 1 5.757720000000 GHz Avg Type: RMS
TRO: Fast o Trig: FreeRun Avg|Hold:>1001100
IFGain:Low

Atten: 20 dB

Mkr1 5.757 72 GH;
3

[ Keysight Spectrum Anabyze: - Swest S4 m
NextPeak;
Ref 10.00 dBm

e s e st it

N Next Pk Right!
- B e _u‘m&.,].w..,,ﬁ.,....h-.w..i__._m‘ww -

) Next Pk Left
Marker Delta
Mkr—.CF|

Mkr—RefLvi

More;

e

"~ Span 40.00 MiHz]
Sweep 1.000 ms {1001 pts|

enter 5.75500 GHz

Res BW 1.0 MHz #VBW 3.0 MHz*
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U-NII-3 Band

IEEE 802.11ac(VHT40) High Channel

IEEE 802.11ac(VHT80)

= Keysignt Spectrum Anatyzer - Smept sk — |

Marker 1 5.790320000000 GHz

PHO: Fast Lo Tg: Free Run
IFGainLow Atten: 20 dB

Avg Type: RMS
AvglHold:>100/100

Mkr1 5.790 32 GHz

Ref 10,00 dBm 9?5 dBm|

.

lﬂf“"ﬂ" i TP W

Mkr—RefLvi

Center 5.79500 GHz " Span 40.00 MHz
#Res BW 1.0 MHz #VEW 3.0 MHz* Sweep 1.000 ms (1001 pts)

= STATUS

[ Keysight Spectrum Ansyze: - Swegt 54
 Avg Type: RMS Peak Search
B Trig: Free Run AvglHold:>100100
Mkr1 5.763 64 GHZ

Ref 10.00 dBm -6.3?0 dBm

1

0 g e At et | e
v

Pl A N4 RS iy,

Mkr—RefLvi

Span 80.00 MHz|
#VBW 3.0 MHz* Sweep 1.000 ms (1001 pts)

= sTaTUS
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14.6 Band Edge

LIMITS

For transmitters operating in the 5.15-5.25 GHz band:
All emissions outside of the 5.15-5.35GHz band shall not exceed an e.i.r.p. of —27 dBm/MHz.

For transmitters operating in the 5.25-5.35 GHz band:
All emissions outside of the 5.15-5.35GHz band shall not exceed an e.i.r.p. of —27 dBm/MHz.

For transmitters operating in the 5.47-5.725 GHz band:
All emissions outside of the 5.47-5.725 GHz band shall not exceed an e.i.r.p. of =27 dBm/MHz.

For transmitters operating in the 5.725-5.85 GHz band:

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

increasing linearly to a level of 27dBm/MHz at the band edge.

BLOCK DIAGRAM OF TEST SETUP

EUT Attenuator Spectrum Analyzer

TEST PROCEDURES

a.Check the calibration of the measuring instrument using either an internal calibration or a known signal from
an external generator.

b. Position the EUT without connection to measurement instrument. Turn on the EUT and connect its antenna
terminal to measurement instrument via a low loss cable. then set it to any one measured frequency within its
operating range, and make sure the instrument is operated in its linear range.

c. Set RBW to 1MHz and VBW to 3MHz of spectrum analyzer.

d. Measure the highest amplitude appearing on spectral display and set it as a reference level. Plot the graph
with marking the highest point and edge frequency.

e. Repeat above procedures until all measured frequencies were complete.
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TEST RESULTS

PASS

Please refer to the following pages of the worst case.
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U-NII-1 Band

IEEE 802.11a Low Channel IEEE 802.11a Middle Channel

[ Keysight Spectrum Anatyzer - Swegt 54

[ Keysight Spectrum Anabyzer- Sweat 54
o G
Marker 1 5.189600000000 GHz #Avg Type: RMS : m Peak Search
= PNO: Fast e 17iG: Free Run Avg|Hold:>1010 .
P [FGaln:iow | Atten: 38 4B
4 NextPeak
3 Mkr1 5.199 6 GHz
Ref Offset3 dB
Ref 30.00 dBm -0.041 dBm
|| Next Pk Right
Next Pk Left
Marker Delta

Marker 1 5.181600000000 GHz #Avg Type: RMS
7 == Trig: Free Run AvglHold:>1010

Foantow " Amen: 3048
NextPeak|
Ref Offset 3 dB Mkr1 5.181 6 GHz

Ref 30.00 dBm 0.562 dBm

Next Pk Right]

Next Pk Left;

Marker Deilta|

lkr—CF|
J
s ial s byt Netnn !

| ‘
~ \
% I |

Start 4.8000 GHz ] Stop 5.7000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.533 ms (1001 pts)|

|
Mottt s beba s b «l B T

Mkr—RefLvi

AAAAART

Start 4.8000 GHz Stop 5.7000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.533 ms (1001 pts)|

STATUS!

IEEE 802.11a High Channel IEEE 802.11n(HT20) Low Channel

[ Keysight Spectrum Anabyzer - Swegt Sh 7% Keysight Spectrum Anshyaer - Swest SA
9 4:44:47 P T

Marker 1 5.241800000000 GHz SAvg Type: RMS
PNO: F o Trig: Free Run AvglHold:>10110

PASS G " Atten: 38.dB

Marker 1 5.178900000000 GHz 2Avg Type: RMS
PNO:

oot B GainLow __ Atten: 38 0B
Mkr1 5.178 9 GHz NextPeak

Ref Offset 3 dB
Ref 30.00 dBm

i || Next Pk Right
[ Next Pk Left
l Marker Delta
| u
|

Offact3 Mkr1 5.241 9 GHz NextPeak
Ref Offset 3 dB
Ref 30,00 dBm 0.462 dBm .

Next Pk Right

Marker Delta

1 Mkr—CF|

st st st g apt st A b dapidr et

1 T T [ Mkr—CF,
L
ins ettt dutenat Al oyt sttt ol sk
1 Mkr—RefLvi]
More

1of2!

r—RefLvi]

AANAAN'

|
!

i

H

§ {1 S|
[ 3 (|

‘Start 4.8000 GHz Stop 5.7000 GHZ‘
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.533 ms (1001 pts)

Stop 5.7000 GHz |
#VBW 3.0 MHz Sweep 1.533 ms (1001 pts)

IEEE 802.11n(HT20) Middle Channel IEEE 802.11n(HT20) High Channel

[ Keysight Spectrurn Analyzes - Swvept $4 [ Keysight Spactrum Analyzes - Swept $4

Marker 1 5.241900000000 GHz BAvg Type: RMS
PNO: Fast Ly 17ig: FreeRun Avg|Hold:>10/10

PASS \FGainlow *_ Atten: 38 dB.

|
(
w

Marker 1 5.201400000000 GHz #Avg Type: RMS
PHO: Fast Lo 11ig: Free Run Avg|Hold:>10110

PASS IFGaln:Low Atten: 38 dB .
Mkr1 5.241 9 GHz,
Ref Offset 3 dB

Ref 30.00 dBm -0.605 dBm

Mkr1 5.201 4 GHz| Next Peak|

Ref Offset3 dB
ef 30.00 dBm -0.216 dBm

[F g—
{ :

\[

|

il

Next Pk Right

Next Pk Left;

Al

J 1
LM PR R L T A e

Mkr—RefLvi Mkr—RefLvi

|

ik | o A J

r.,,.....%u..‘.w T S N Y TV VS SR PR B P LR S I
'( ‘

I U E—

I U E—

Start 4,8000 GHz ) " Stop 5.7000 GHz

Start 4.8000 GHz “Stop 5.7000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.533 ms (1001 pts)

#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.533 ms (1001 pts)
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U-NII-1 Band Band

IEEE 802.11ac(VHT20) Low Channel

IEEE 802.11ac(VHT20) Middle Channel

[ Keysight Spectrum Anabyzer - Swept SA

Marker 1 5.178900000000 GHz ) 8Avg Type: RMS
PAS PNO: Fasi (g Trig: Free Run AvglHold:>10110

IFGain:Low Atten: 38 dB
Mkr1 5.178 9 GHz
8
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14.7 Frequency Stability

LIMITS

Manufactures of U-NIlI 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.

BLOCK DIAGRAM OF TEST SETUP

Temperature
chamber

Spectrum Analyzer EUT

Power Source

TEST PROCEDURES

a. The EUT was placed inside the environmental test chamber and powered byPower source.

b. Turn the EUT on and couple its output to a spectrum analyzer.

c. Turn the EUT off and set the chamber to the highest temperature specified.

d. Allow sufficient time (approximately 30 min) for the temperature of the chamber to stabilize, turn the EUT
on and measure the operating frequency after 2, 5, and 10 minutes.

e. Repeat step 2 and 3 with the temperature chamber set to the lowest temperature.

f. The chamber was allowed to stabilize at +20 degree C for a minimum of 30 minutes. The supply voltage
was then adjusted on the EUT from 85% to 115% and the frequency record.

Note: The EUT set at un-modulation mode during frequency stability test.

TEST RESULTS

PASS
Please refer to the following pages of the worst case.
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5180~5240MHz Band
Lowest channel
5180MHz
Power Measured Frequency
Tem?%r;ﬂture Supplied (MHz) Test Result
(AC) 0 Minute 2 Minute 5 Minute 10 Minute
0 5180.0161 | 5180.0122 | 5180.0129 | 5180.0142 Pass
10 5180.0123 | 5180.0179 | 5180.0160 | 5180.0145 Pass
20 120.0 5180.0130 | 5180.0165 | 5180.0105 | 5180.0159 Pass
30 ' 5180.0159 | 5180.0125 | 5180.0169 | 5180.0152 Pass
45 5180.0176 | 5180.0130 | 5180.0157 | 5180.0142 Pass
60 5180.0175 | 5180.0125 | 5180.0149 | 5180.0140 Pass
20 138.0 5180.0185 | 5180.0179 | 5180.0123 | 5180.0165 Pass
102.0 5180.0123 | 5180.0184 | 5180.0179 | 5180.0147 Pass
Highest channel
5240MHz
Power Measured Frequency
Tem;()%riture Supplied (MHz) Test Result
(Vdc) 0 Minute 2 Minute 5 Minute 10 Minute
0 5240.0141 | 5240.0207 | 5240.0170 | 5240.0115 Pass
10 5240.0159 | 5240.0112 | 5240.0125 | 5240.0124 Pass
20 120.0 5240.0157 | 5240.0129 | 5240.0161 | 5240.0116 Pass
30 ' 5240.0165 | 5240.0107 | 5240.0158 | 5240.0179 Pass
45 5240.0129 | 5240.0115 | 5240.0155 | 5240.0181 Pass
60 5240.0147 | 5240.0110 | 5240.0148 | 5240.0180 Pass
20 138.0 5240.0138 | 5240.0130 | 5240.0127 | 5240.0184 Pass
102.0 5240.0155 | 5240.0149 | 5240.0102 | 5240.0135 Pass

Note: EUT temperature working range is 0 to 60.
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5745~5825MHz Band
Lowest channel
5745MHz
Measured Frequenc
Temperature Suppied o) Test Resul

(Vdc) 0 Minute 2 Minute 5 Minute 10 Minute
0 5745.0154 | 5745.0112 | 5745.0134 | 5745.0124 Pass
10 5745.0137 | 5745.0137 | 5745.0128 | 5745.0138 Pass
20 120.0 5745.0119 | 5745.0146 | 5745.0164 | 5745.0149 Pass
30 5745.0128 | 5745.0122 | 5745.0155 | 5745.0144 Pass
45 5745.0151 5745.0127 | 5745.0163 | 5745.0141 Pass
60 5745.0128 | 5745.0127 | 5745.0160 | 5745.0147 Pass
0 138.0 5745.0168 | 5745.0118 | 5745.0162 | 5745.0156 Pass

102.0 5745.0129 | 5745.0165 | 5745.0160 | 5745.0135 Pass

Highest channel
5825MHz
Measured Frequenc
Tem?%r)ature Szg\pl)vliegd (MHz) ) ’ Test Result

(Vdc) 0 Minute 2 Minute 5 Minute 10 Minute
0 5825.0129 | 5825.0151 | 5825.0169 | 5825.0165 Pass
10 5825.0125 | 5825.0169 | 5825.0167 | 5825.0113 Pass
20 120.0 5825.0132 | 5825.0150 | 5825.0124 | 5825.0129 Pass
30 5825.0147 | 5825.0137 | 5825.0152 | 5825.0172 Pass
45 5825.0169 | 5825.0149 | 5825.0144 | 5825.0173 Pass
60 5825.0158 | 5825.0144 | 5825.0135 | 5825.0170 Pass
20 138.0 5825.0152 | 5825.0150 | 5825.0130 | 5825.0146 Pass

102.0 5825.0114 | 5825.0155 | 5825.0179 | 5825.0180 Pass

Note: EUT temperature working range is 0 to 60.
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14.8 Radiated Spurious Emissions and Restricted Bands Measurement and Band Edge

LIMITS
Field Strengths Limit (15.209
FIRGLEIIE TR Distance Meters ° : )
MHz uV/m
0.009 ~ 0.490 300 2400/F(kHz)
0.490 ~ 1.705 30 24000/F(kHz)
1.705 ~ 30 30 30
30 ~ 88 3 100
88 ~ 216 3 150
216 ~ 960 3 200
Above 960 3 500

Remark: (1) Emission level (dB)uV = 20 log Emission level uV/m

(2) The smaller limit shall apply at the cross point between two frequency bands.

(3) As shown in 15.35(b), for frequencies above 1000MHz, the field strength limits are based on
average detector, however, the peak field strength of any emission shall not exceed the
maximum permitted average limits, specified above by more than 20dB under any condition
of modulation.

(4) The frequency range scanned is from the lowest radio frequency signal generated in the device
which is greater than 9 kHz to the tenth harmonic of the highest fundamental frequency or 40
GHz, whichever is lower.

(5) §15.407 specifies that emissions which fall in the restricted bands, as defined in §15.205

comply with radiated emission limits specified in §15.209.

Page 63 of 75



NTC

Nore
Testing Center Report No.: NTC2106174FV00

For transmitters operating in the 5.15-5.25 GHz band:
All emissions outside of the 5.15-5.35GHz band shall not exceed an e.i.r.p. of —27 dBm/MHz.

For transmitters operating in the 5.25-5.35 GHz band:
All emissions outside of the 5.15-5.35GHz band shall not exceed an e.i.r.p. of —27 dBm/MHz.

For transmitters operating in the 5.47-5.725 GHz band:
All emissions outside of the 5.47-5.725 GHz band shall not exceed an e.i.r.p. of —27 dBm/MHz.

For transmitters operating in the 5.725-5.85 GHz band:

All emissions shall be limited to a level of -27 dBm/MHz at 75 MHz or more above or below
the band edge increasing linearly to 10 dBm/MHz at 25 MHz above or below the band edge,
and from 25MHz above or below the band edge increasing linearly to a level of 15.6 dBm/MHz

at 5 MHz above or below the band edge, and from 5 MHz above or below the band edge

increasing linearly to a level of 27dBm/MHz at the band edge.

BLOCK DIAGRAM OF TEST SETUP

For Radiated Emission below 30MHz

EUT

Ground Reference Plane Turntable

Test Receiver
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For Radiated Emission 30-1000MHz

Antenna Tower

3m

v

EUT

Ground Reference Plane Turntable

_|Amplifier |—|Spectrum Analyzer

For Radiated Emission Above 1000MHz.
Antenna Tower

3m

EUT ‘

-
|

Turntable

4|Amplif|‘er |_|Spectrum Analyzer | Ground Reference Plane
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TEST PROCEDURES

a. Below 1GHz, the EUT was placed on the top of a rotating table 0.8 meters above the ground at a 3 meter
semi- anechoic chamber room.

b. For the radiated emission test above 1GHz:

The EUT was placed on the top of a rotating table 1.5 meters above the ground at a 3 meter full anechoic
chamber room. The table was rotated 360 degrees to determine the position of the highest radiation. 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.

c. The EUT was set 3 meters away from the interference-receiving antenna, which was mounted on the top of
a variable-height antenna tower.

d. The height of antenna is varied from one meter to four meters above the ground to determine the maximum
value of the field strength. Both horizontal and vertical polarizations of the antenna are set to make the
measurement.

e. For each suspected emission, the EUT was arranged to its worst case and then the antenna was tuned to
heights from 1 meter to 4 meters and the rotatable table was turned from 0 degrees to 360 degrees to find
the maximum reading. The test-receiver system was set to peak detect function and specified bandwidth
with maximum hold mode.

f. A Quasi-peak measurement was then made for that frequency point for below 1GHz test. PK and AV for

above 1GHz emission test.

During the radiated emission test, the spectrum analyzer was set with the following configurations:

Freqtz:ﬂnﬁz)Band Detector Resolution Bandwidth Video Bandwidth
30 to 1000 QP 120 kHz 300 kHz
Peak 1 MHz 3 MHz
Above 1000 Average 1 MHz 10 Hz
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TEST RESULTS

PASS

Please refer to the following pages of the worst case.
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M/N: Retail Eye - Z3 Testing Voltage: AC 120V 60Hz
Polarization: Horizontal Detector: QP
Test Mode: 1 (N-UlI-1 IEEE 802.11ac(HT40) Low channel) Distance: 3m

Radiated Emission Measurement

Date: 2021/7/31 Time: 13:50:44
800 dBuV/m

70

60
FCC_Part 15C_3m

50 Margin -6 dB

ol

] E

30 4

5 3 W"MMWM
2 4
1
20
10
0.0
30.0000 127.000 224 000 321.000 418.000 515.000 612.000 709.000 806.000 1000.000 MHz

No. Mk. Freq. Reading Correct Measure- |jmit  Qver
Level Factor ment

MHz dBuv dB/m dBuv/m dBuv/m dB Detector Comment
1 39.7000 28.60 -8.05 2055 4000 -19.45 QP
2 101.7800 30.14 -7.51 2263 4350 -20.87 QP
3 279.2900 34.97 -5.88 29.09 46.00 -16.91 QP
4 367.5600 27.06 -3.91 2315  46.00 -22.85 QP
5
6

555.7400 26.70 -0.63 26.07 46.00 -19.93 QP
* 750.7100 26.73 3.04 2977 46.00 -16.23 QP

Note: Below 30MHz, the emissions are lower than 20dB below the allowable limit.
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M/N: Retail Eye - Z3

Testing Voltage: AC 120V 60Hz

Polarization: Vertical

Detector: QP

Test Mode: 1 (N-UlI-1 IEEE 802.11ac(HT40) Low channel)

Distance: 3m

Date: 2021/7/31
80.0 dBuV/m

Radiated Emission Measurement

Time: 13:43:16

70

60

50

ol

FCC_Part 15C_3m

Margin -6 dB

4
30 2 3 BW
1
5WW
20
10
0.0
30.0000 127.000 224.000 321.000 418.000 515000 612.000 709.000  B806.000 1000.000 MHz
No. Mk.  Freq. Reading Correct Measure- |imit Over
Level Factor ment
MHz dBuv dB/m dBuv/m dBuV/m dB Detector Comment
1 65.8900 34.15 -9.63 24 .52 40.00 -15.48 QP
2 101.7800 35.15 -8.72 26.43 4350 -17.07 QP
3 147.3700 38.66 -11.75 26.91 4350 -16.59 QP
4 * 2783200 39.64 -6.90 32.74 46.00 -13.26 QP
5 4538900 2594 -3.49 2245 46.00 -23.55 QP
6 562.5300 30.89 -1.39 29.50 46.00 -16.50 QP

Note: Below 30MHz, the emissions are lower than 20dB below the allowable limit.
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M/N: Retail Eye - Z3

Testing Voltage: AC 120V 60Hz

Polarization: Horizontal

Detector: QP

Test Mode: 1 (N-UII-3 IEEE 802.11n(HT40) High channel)

Distance: 3m

Radiated Emission Measurement

Date: 2021/7/31 Time: 14:06:13
80.0 dBu¥/m
70
60
FCC_Part 15C_3m
50 Margin -6 dB

EM

30.0000 127.000 224000 321.000 418.000 515000 612000 709.000  B806.000 1000.000 MHz
No. Mk. Freq. Reading Correct Measure- |imit Over
Level Factor ment
MHz dBuV dB/m dBuV/m dBuV/m dB Detector Comment

1 58.1300 27.82 -7.33 2049 4000 -19.51 QP

2 101.7800 30.29 -7.51 2278 4350 -20.72 QP

3 199.7500 28.33 -1.72 20.61 4350 -22.89 QP

4 * 280.2600 35.57 -5.87 2970 46.00 -16.30 QP

5 500.4500 28.60 -1.76 2684 4600 -19.16 QP

6 694.4500 2541 2.07 2748  46.00 -18.52 QP

Note: Below 30MHz, the emissions are lower than 20dB below the allowable limit.
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M/N: Retail Eye - Z3

Testing Voltage: AC 120V 60Hz

Polarization: Vertical

Detector: QP

Test Mode: 1 (N-UII-3 IEEE 802.11n(HT40) High channel)

Distance: 3m

Date: 2021/7/31
80.0 dBu¥/m

Radiated Emission Measurement

Time: 13:57:14

70

60

50

FCC_Part 15C_3m

Margin -6 dB

300000 127.000 224000 321.000 418000 515000 612000 709.000  BOG.000 1000.000 MHz
No. Mk.  Freq. Reading Correct Measure- |imit Over
Level Factor ment
MHz dBuv dB/m dBuVv/m dBuVv/m dB Detector Comment

1 65.8900 3453 -9.63 2490 40.00 -15.10 QP

2 101.7800 3648 -8.72 2776 4350 -15.74 QP

3 147.3700 38.07 -11.75 26.32 4350 -17.18 QP

4 2298200 33.40 -7.97 2543  46.00 -20.57 QP

5 * 2783200 4023 -6.90 33.33 46.00 -12.67 QP

6 557.6800 30.62 -1.57 29.05 46.00 -16.95 QP

Note: Below 30MHz, the emissions are lower than 20dB below the allowable limit.
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10360 \Y 46.17 - 14.04 60.21 - 68.20 - -7.99 -
15540 \Y 47.42 2024 | 21.12 68.54 50.36 | 74.00 | 54.00 | -5.46 | -3.64
10360 H 46.14 - 14.04 60.18 - 68.20 - -8.02 -
15540 H 46.98 29.71 21.12 68.10 50.83 | 74.00 | 54.00 | -5.90 | -3.17
10400 Y 45.31 - 14.12 59.43 -—- 68.20 - -8.77 -
15600 Y 46.63 30.06 | 20.82 67.45 50.88 | 74.00 | 54.00 | -6.55 | -3.12
10400 H 45.33 - 14.12 59.45 -— 68.20 - -8.75 -
15600 H 47.13 29.32 | 20.82 67.95 50.14 | 74.00 | 54.00 | -6.05 | -3.86

10480 vV 45.81 - 14.29 60.10 - 68.20 --- -8.10 -
15720 \Y; 44.05 | 30.96 | 20.20 64.25 51.16 | 74.00 | 54.00 | -9.75 | -2.84
10480 H 45.96 --- 14.29 60.25 --- 68.20 --- -7.95 -
15720 H 45.22 30.21 20.20 65.42 50.41 | 74.00 | 54.00 | -8.58 | -3.59
5150 \Y 51.12 37.35 6.80 5792 | 4415 | 74.00 | 54.00 | -16.08 | -9.85
5150 H 52.35 | 38.43 6.80 59.15 | 4523 | 74.00 | 54.00 | -14.85 | -8.77
5350 \Y 50.29 | 36.48 7.20 5792 | 4415 | 74.00 | 54.00 | -16.08 | -9.85
5350 H 51.24 | 35.51 7.20 59.15 | 4523 | 74.00 | 54.00 | -14.85 | -8.77
Remark: 1. Data of measurement within this frequency range shown “---” in the table above means the

reading of emissions are attenuated more than 20dB below the permissible limits.

2. Others emissions are attenuated 20dB below the limits, so it does not record in report.
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11490 42.97 33.55 | 16.86 59.83 50.41 | 74.00 | 54.00 | -14.17 | -3.59
17235 40.31 -— 22.23 62.54 22.23 | 68.20 - -5.66 -—
11490 43.44 33.24 | 16.81 60.25 50.06 | 74.00 | 54.00 | -13.75 | -3.95
17235 41.02 -— 22.23 63.25 22.23 | 68.20 - -4.95 -—
11570 41.15 31.75 | 17.01 58.16 48.76 | 74.00 | 54.00 | -15.84 | -5.24
17355 39.88 -—- 22.62 62.50 22.62 | 68.20 -—- -5.70 -—-
11570 42.31 3246 | 17.01 59.32 49.47 | 74.00 | 54.00 | -14.68 | -4.53
17355 40.40 - 22.62 63.02 22.62 | 68.20 - -5.18 -

11650 41.25 32.14 | 17.16 58.41 49.30 | 74.00 | 54.00 | -15.59 | -4.70
17475 39.10 - 23.01 62.11 23.01 | 68.20 - -6.09 -
11650 41.00 3235 | 17.16 58.16 49.51 | 74.00 | 54.00 | -15.84 | -4.49
17475 39.76 - 23.01 62.77 23.01 | 68.20 - -5.43 -

5460 47.35 | 39.25 7.60 5495 | 46.85 | 74.00 | 54.00 | -19.05 | -7.15
5460 48.36 | 38.52 7.60 55.96 | 46.12 | 74.00 | 54.00 | -18.04 | -7.88
Remark: 1. Data of measurement within this frequency range shown “---” in the table above means the

reading of emissions are attenuated more than 20dB below the permissible limits.

2. Others emissions are attenuated 20dB below the limits, so it does not record in report.

Page 73 of 75



NTC

Nore

Testing Center Report No.: NTC2106174FV00

14.9 Antenna Requirement

STANDARD APPLICABLE

According to of FCC part 15C section 15.203:

furnished by the responsible party shall be used with the device. The use of a permanently attached antenna or
of an antenna that uses a unique coupling to the intentional radiator, the manufacturer may design the unit so
that a broken antenna can be replaced by the user, but the use of a standard antenna jack or electrical
connector is prohibited. The structure and application of the EUT were analyzed to determine compliance with

section 15.203 of the rules.

And according to 47 CFR section 15.407(a), if the transmitting antennas of directional gain greater than 6dBi are
used, the transmit power and power spectral density shall be reduced by the amount in dB that the directional

gain of the antenna exceeds 6dBi.

ANTENNA CONNECTED CONSTRUCTION

The antenna is PIFA antenna that no antenna other than furnished by the responsible party shall be used with
the device, and the best case gain of the antenna is 1.8dBi, So, the antenna is consider meet the requirement.
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15. Test Equipment List

Item Equipment Manufacturer Model No. Serial No. Last Cal. -
Interval
1. Test Receiver Rohde & Schwarz ESCI7 100837 Mar. 13, 2021 1 Year
2. Antenna Schwarzbeck VULB9162 9162-010 Mar. 23, 2021 1 Year
3. |Spectrum Analyzer| Rohde & Schwarz FSU26 200409/026 | Mar. 13, 2021 1 Year
4. |Spectrum Analyzer Keysight N9020A MY54200831 | Mar. 13, 2021 1 Year
5. |Spectrum Analyzer| Rohde & Schwarz FSV40 101094 Mar. 13, 2021 1 Year
6. Horn Antenna Schwarzbeck BBHA9170 9170-172 Mar. 23, 2021 2 Year
7. | Power Sensor DARE rRPR3006W | 1P1009HTSNO | har 13,2021 | 1 Year
8. Horn Antenna COM-Power AH-118 071078 Mar. 23, 2021 1 Year
9. Pre-Ampilifier HP HP 8449B 3008A00964 | Mar. 13, 2021 1 Year
10. Pre-Amplifier HP HP 8447D 1145A00203 | Mar. 13, 2021 1 Year
11. Loop Antenna Schwarzbeck FMZB 1513 1513-272 Mar. 23, 2021 1 Year
12. Test Receiver Rohde & Schwarz ESCI 101152 Mar. 13, 2021 1 Year
13. L.L.S.N Rohde & Schwarz ENV 216 101317 Mar. 13, 2021 1 Year

Compliance
14. | RF Switching Unit | Direction Systems RSU-M2 38311 Mar.13, 2021 1 Year
Inc.
15, [Temporary antenna TESCOM SS402 N/A N/A N/A
connector
16. Test Software EZ EZ_EMC N/A N/A N/A
Note: For photographs of EUT and measurement, please refer to appendix in separate documents.

—End-—
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