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7.1.

7.2.

7.3.

7.4.

Occupied Bandwidth
Test Setup
RF Cable
EUT [I:D
SMA
Limits

Spectrum

Analyzer

For the 5.725-5.85 GHz band, the minimum 6 dB bandwidth of U-NII devices shall be at least 500

kHz

Test Procedure

The EUT was setup to ANSI C63.10, 2013; tested to UNII test procedure of FCC KDB-789033

for compliance to FCC 47CFR Subpart E requirements.

Uncertainty

t 681.6Hz
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7.5.

Test Result of Occupied Bandwidth
Product 23.1 inches Bar type Digital Signage
Test [tem Occupied Bandwidth Data
Test Site No.3 OATS
Test Mode Mode 1: Transmit (802.11a-6Mbps)
Frequenc Measurement Level Required Limit
Channel No. d y q Result
(MHz) (kHz) (kHz)
149 5745 16150 >500 Pass
157 5785 16400 >500 Pass
165 5825 16450 >500 Pass
Figure Channel 149:
BE Keysight Spectrum Analyzer - Swept SA @lﬁ/@_
RL | RF [soe ac | | [ SENSE:INT] [ ALIGN AUTO 01:08:20 AM Oct 31,2019
[Center Freq 5.745000000 GHz | Avg Type: Log-Pwr el 23456|  Freauency
PNO: Fast 3 Trig: Free Run TYREIM
IFGainiLow  #Atten: 30 dB pET|P NNNNN
oMot 1 a MKr2 5.736 85 GHZ Auto Tune
1L%gBidiv Ref 21.00 dBm -7.08 dBm
no | Center Freq|]
1.00 02 3 5.745000000 GHz
8 -6.82 dBbiry
180 StartFreq|]
230 5.720000000 GHz
-38.0
Il E— S
o0 Stop Freq||
o 5.770000000 GHz
-65.0
Center 5.74500 GHz Span 50.00 MHz CF Step
|I1¢Res BW 100 kHz #VBW 300 KHz Sweep (#Swp) 4.800 ms (1001 pts) 5000000 MHz
| I s S AN B0 ] A ST~ | Man
1 N f 5.746 30 GHz 0.82 dBm
2l N f 5.736 85 GH 7.08 dB
3| N f 5.753 00 GH: 7.10 dsm Freq Offset
g OHz
6
7
8
9
10
11 -
MSG STATUS
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Figure Channel 157:

E Keysight Spectrum Analyzer - Swept SA (= =R
RL | RF [s0e ac | | [ SENSE:INT] | ALIGN AUTO  [01:10:25 AM Oct 31, 2019 F
|[Center Freq 5.785000000 GHz | Avg Type: Log-Pwr TRACE[123 45 6 requency
PNO: Fast (5 Trig: Free Run TYPE| M WA
IFGain:Low #Atten: 30 dB peT|P NNNNN
Auto Tune
Ref Offset 1 dB Mkr2 5.776 80 GHZ
10dBidiv_Ref 21.00 dBm -8.10 dBm
no 1 Center Freq|]
100 2 3 5.785000000 GHz
. -6.75 abrll
-9.00
190 StartFreq|
240 5.760000000 GHz
-38.0
-48.0
o0 Stop Freq||
e 5.810000000 GHz
-65.0
Center 5.78500 GHz Span 50.00 MHz] CF Step
Res BW 100 kHz #VBW 300 kHz Sweep (#Swp) 4.800 ms (1 001 pts) 5.000000 MHz
-_ pute Man
5.786 30 GHz -0.78 dBm
2 N f 5.776 80 GHz 8.10 dBm
3[ N f 5.793 20 GHz 6.98 dBm Freq Offset
i 0 Hz|
8
9
10
11 -
« T
MSG STATUS
Figure Channel 165:
E Keysight Spectrum Analyzer - Swept SA (= =R
RL | RF [s00 AC | [ SENSE:INT] | ALIGN AUTO  [01:12:34 AM Oct 31, 2019 F
|[Center Freq 5.825000000 GHz | Avg Type: Log-Pwr TRACE[123 45 6 requency
PNO: Fast (5 Trig: Free Run TYPE| M WA
IFGain:Low #Atten: 30 dB peT|P NNNNN
Auto Tune
Ref Offset 1 dB Mkr2 5.816 80 GHZ
10dBidiv_Ref 21.00 dBm -8.06 dBm
no 1 Center Freq|]
100 2 3 5.825000000 GHz
. -65.99 dBmy
-9.00
190 StartFreq|
240 5.800000000 GHz
-38.0
-48.0 =
o0 Stop Freq||
e 5.850000000 GHz
-65.0
Center 5.82500 GHz Span 50.00 MHz] CF Step
Res BW 100 kHz #VBW 300 kHz Sweep (#Swp) 4.800 ms (1 001 pts) 5.000000 MHz
-_ pute Man
5.820 05 GHz -0.99 dBm
2 N f 5.816 80 GHz 8.06 dBm
3[ N f 5.833 25 GHz 7.90 dBm Freq Offset
i 0 Hz|
8
9
10
11 E
« T
MSG STATUS
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Product : 23.1 inches Bar type Digital Signage
Test Item : Occupied Bandwidth Data
Test Site : No.3 OATS
Test Mode Mode 2: Transmit (802.11n-20BW 7.2Mbps)
Channel No Frequency Measurement Level Required Limit Result
' (MHz) (kHz) (kHz)
149 5745 17650 >500 Pass
157 5785 17200 >500 Pass
165 5825 17400 >500 Pass
Figure Channel 149:
E Keysight Spectrum Analyzer - Swept SA (= =R
RL | RF [s0e ac | | [ SENSE:INT] | ALIGN AUTO  [01:18:17 AM Oct 31, 2019
|[Center Freq 5.745000000 GHz Avg Type: Log-Pwr el 3456|  Fredueney
PNO: Fast (o Trig: Free Run TYPE| M WA
IFGainLow #Atten: 30 dB peT|P NNNNN
Auto Tune
Ref Offset 1 dB Mkr2 5.736 20 GHz
10dBidiv_Ref 21.00 dBm -5.63 dBm
no U Center Freq||
10 % 3 =4 | 5745000000 GHz
-9.00 0@ |
190 StartFreq|
240 5.720000000 GHz
-39.0 e
-48.0
o0 Stop Freq||
e 5.770000000 GHz
-65.0
Center 5.74500 GHz Span 50.00 MHz] CF Step
| Res BW 100 kHz #VBW 300 kHz Sweep (#Swp) 4.800 ms (1001 pts) 5.000000 MHz
| I e S P S L0 ) W S - | Man
1 N f 5.738 80 GHz 1.46 dBm
21 N f 5736 20 GHz -5.63 dBm
3[ N f 5753 85 GHz 6.17 dBm Freq Offset
0 Hz|
8
g
10
11 -
MSG STATUS
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Figure Channel 157:

BE Keysight Spectrum Analyzer - Swept SA @lﬁ/@_
RL | RF [soe ac | [ SENSE:INT] [ ALIGN AUTO 01:20:14 AM Oct 31,2019
[Center Freq 5.785000000 GHz | Avg Type: Log-Pwr TRACE[1 2345 6 Frequency
PNO: Fast (o0 1rig: Free Run TYRE(M
IFGain:Low #Atten: 30 dB DET|P NNNNN
ot Offeot 1 B MKkr2 5.776 40 GHZ Auto Tune
10dBiaiv_Ref 21.00 dBm -5.27 dBm
"o 1 Center Freq||
2
100 4 3 4| 5785000000 GHz
9.0
8h StartFreq||
-0 5.760000000 GHz
-38.0
-45.0
w0 Stop Freq||
) 5.810000000 GHz|
-65.0
Center 5.78500 GHz Span 50.00 MHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep #Swp) 4.800 ms (1001 pts) 5000000 MHz
| -—— pute Man
5.786 30 GHz 1.73dBm
2 N f 5.776 40 GHz 5.27 dBm
3[ N f 5.793 60 GHz 5.52 dBm Freq Offset
4 0Hz
5 =
6
7
8
9
10
11 <
< . »
MSG STATUS
Figure Channel 165:
BE Keysight Spectrum Analyzer - Swept SA @lﬁ/@_
RL | RF [soe ac | | [ SENSE:INT] [ ALIGN AUTO 01:22:23 AM Oct 31,2019
[Center Freq 5.825000000 GHz | Avg Type: Log-Pwr acE[laasse|  Freauency
PNO: Fast (o0 1rig: Free Run TYRE(M
IFGain:Low #Atten: 30 dB DET|P NNNNN
ot Offeot 1 dB MKkr2 5.816 20 GHZ Auto Tune
10dBiaiv_Ref 21.00 dBm -5.70 dBm
"o 1 Center Freq||
3
1.m 4 a4 | 5825000000 GHz
9.0
8h StartFreq||
20 5.800000000 GHz
-38.0
-45.0
w0 Stop Freq||
’ 5850000000 GHz
-68.0
Center 5.82500 GHz Span 50.00 MHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep (#Swp) 4.800 ms (1001 pts) 5.000000 MHz|
At M
-—— — il
5.826 30 GHz 1.72dBm
N f 5.816 20 GHz 5.70 dBm
N f 5.833 60 GHz -4.82 dBm Freq Offset
0 Hz|

m

~1|on [on & e [N [=

STATUS
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Product 23.1 inches Bar type Digital Signage
Test Item Occupied Bandwidth Data
Test Site No.3 OATS
Test Mode Mode 3: Transmit (802.11n-40BW 15Mbps)
Channel No Frequency Measurement Level Required Limit Result
' (MHz) (kHz) (kHz)
151 5755 35700 >500 Pass
159 5795 36000 >500 Pass
Figure Channel 151:
BE Keysight Spectrum Analyzer - Swept SA ===
RL | RF [50a  ac | | [ SENSE:INT] [ ALIGN AUTO  [01:24:31 AM Oct 31,2019
[Center Freq 5.755000000 GHz | Avg Type: Log-Pwr e 23456|  Frequency
PNO: Fast 5O Trig: Free Run TYPE[MAWHAAAAA
IFGain:Low #Atten: 30 dB DET|P NNNNN
T = Auto Tune
ot Offeot 1 B Mkr2 5.737 0 GHZ
1998 Ref 21.00 dBm -9.37 dBm
no 1 Center Freq|]
1.00 2 3 5.755000000 GHz
.00 . Al -a.69 9Bl
190 StartFreq||
230 5.705000000 GHz
-38.0
-48.0 —
w50 Stop Freq(]
o §.805000000 GHz
-65.0
Center 5.75500 GHz Span 100.0 MHZ CF Step
| Res BW 100 kHz #VBW 300 kHz Sweep @Swp) 9.600 ms (1001 pts)]|  10.000000 MHz
| v ] Man
1] N f 5.746 3 GHz -2.69 dBm
2| N f 5.737 0 GHz 9.37 dBm
3| N f 57727 GHz 9.07 dBm Freq Offset
f | OHz
E :
7
8
9
10
11 -
MSG STATUS
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Figure Channel 159:
BE Keysight Spectrum Analyzer - Swept SA @lﬁ/@_
RL RF [soe ac | | [ SENSE:INT] [ ALIGN AUTO 01:27:06 AM Oct 31,2019
[Center Freq 5.795000000 GHz | Avg Type: Log-Pwr TRACE[1 2345 6 Frequency
PNO: Fast (o0 1rig: Free Run TYRE(M
IFGain:Low #Atten: 30 dB DET|P NNNNN
ot Offeot 1 B Mkr2 5.777 0 GHZ Auto Tune
10dBiaiv_Ref 21.00 dBm -9.30 dBm
nao 1 Center Freq||
1.00 2 £.795000000 GHz|
a0 ' -8.65 dBn|
8h StartFreq||
240 5.745000000 GHz
380 h Ang Al
490 fesk —
w0 Stop Freq||
e 5.845000000 GHz
-65.0
Center 5.79500 GHz Span 100.0 MHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep #Swp) 9.600 ms (1001 pts) 10.000000 MHz
| 7| Man
1 N f 5.798 8 GHz -2.64 dBm
2| N f 5.777 0 GHz 9.30 dBm
3[ N f 58130 GHz 9.39 dBm Freq Offset
4 0 Hz
5 E
6
7
8
9
10
11 <

1 T

STATUS
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Product : 23.1 inches Bar type Digital Signage
Test Item : Occupied Bandwidth Data
Test Site : No.3 OATS
Test Mode Mode 6: Transmit (802.11ac-80BW-32.5Mbps)
Channel No Frequency Measurement Level Required Limit Result
' (MHz) (kHz) (kHz)
155 5775 75600 >500 Pass
Figure Channel 155:
BE Keysight Spectrum Analyzer - Swept SA ===
RL | RF [s0a ac | | [ SENSE:INT] [ ALIGN AUTO  [01:15:42 AM Oct 31,2019
[Center Freq 5.775000000 GHz | Avg Type: Log-Pwr TcElla3456| | Frequency
PNO: Fast 5 Trig: Free Run TYPE| M AR
IFGain:Low #Atten: 30 dB DET/P NNNNN
ot et 1 B Mkr2 5.737 2 GHZ Auto Tune
1998 Ref 21.00 dBm -13.80 dBm
ma CenterFreq||
1.00 1 5.775000000 GHz
2
a0 & 3 e
-18.0
StartFreq||
B0 5.675000000 GHz
-39.0
-49.0 H
0 Stop Freq||
’ §.875000000 GHz
-B9.0
Center 5.7750 GHz Span 200.0 MHz CF Step
| Res BW 100 kHz #VBW 300 kHz Sweep (#Swp) 19.13 ms (1001 pts)|  20.000000 MHZ
| o e e e s e T — T ) R - | Man
e T T
2 X z -13. m
3| N f 5.812 8 GHz -14.31 dBm Freq Offset
4 | 0Hz
5 :
7
8
9
10
11 o
MSG STATUS
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8. Duty Cycle

8.1. Test Setup

EUT

RF Cable

1

8.2. Test Procedure

SMA

Spectrum

Analyzer

The EUT was setup according to ANSI C63.10 2013; tested according to test procedure of

KDB789033 for compliance to FCC 47CFR 15.407 requirements.

8.3. Uncertainty

+ 2.31msec
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8.4. Test Result of Duty Cycle

Product : 23.1 inches Bar type Digital Signage
Test [tem : Duty Cycle
Test Mode Mode 1: Transmit

Duty Cycle Formula:

Duty Cycle = Ton / (Ton + Toff)

Duty Factor = 10 Log (1/Duty Cycle)

Results:

5GHz band Ton Ton + Toff Duty Cycle Duty Factor

(ms) (ms) (%) (dB)

802.11a 1.3855 1.4377 96.37 0.16

802.11n20 1.3004 1.3513 96.24 0.17

802.11n40 0.6126 0.6870 89.18 0.50

802.11ac20 1.3157 1.3545 97.13 0.13

802.11ac40 0.6552 0.7012 93.45 0.29

802.11ac80 0.2917 0.3648 79.98 0.97
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Spectrum 4

Ref Level 117.00 dBpv
o Att
SGL

P
LxJ

802.11a

&)

& RBW 1 MHz

20 dB @ SWT 4ms & VBW 1 MHz

@ 1Pk Clrw

110 dBpv

100 dBpv

90 deuv:

mM1[1] 78.97 dBpv|
B92.75 ps
0.53 dB

1.38551 ms

D2[1]

PNl NI N PR T

pei

| Ll
T r

INTITRE N |
k) w

s B2

bk (ry| satin ol ol gl
v Ly bk T

1 g
G

B At Sy

i

T "")T. A

eIl

70 depuv:

60 dB v

S0 dBpv: -

40 dB v

30 dB v

20 dB v

CF 5.18 GHz

691 pts

400.0 ps/

(Marker

X-value |

¥-value |

Function |

Function Result Il

Type | Ref | Trc |
M1| 1
02|
BE]

M1 1]
M1 1

892.75 ps |
1.38551 ms |
1.43768 ms

78.97 dBpV |
0.53 de |
0.28 dB

i

L 7

Date: 1.JAN.2007 02:43:03

802.11n20

-
Spectrum
Ref Level 117.00 dBpv

) L1

&)

® RBW 1 MHz

j ALt 20 dB @ SWT 3.9 ms & VBW 1 MHz
SGL
@ 1AP Clrw
mM1[1] 71.42 dBpV)|
110 dBpv 734.35 ps
D2[1] 1.04 dB
100 dBpv 1.30043 ms
90 dBpv-
80 dBpv-

ﬂlmlﬂiilhiﬁmmm

40 dBpv: i h
30 depv }
20 depv
CF 5.18 GHz 691 pts 390.0 ps/
(Marker |
Type | Ref | Trc | X-value | y-value |  Function | Function Result i
M1| 1| 734.35 pis | 71.42 dBpV |
p2| ™M1 1 1.30043 ms | 1.04d8 |
03| M1 1 1,3513 ms =0.05 dB
{ B, § ] LT O —

Date: 1.JAN.2007 06:05:26
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jo ALt
SGL
@ 1AP Clrw

p
Spectrum ¥

Ref Level 117.00 dBpv

802.11n40

&)

® RBW 1 MHz
20 dB & SWT 2.7 ms & VBW 1 MHz

110 dBpv

D3[1]

100 dBpv

mi[1]

90 deuv:

-1.67 dB|
6B6.96 ps
63.89 dBpvY
737.39 ps

80 deuv:

70 dBuy—i

dBpv:

30 dB v

20 dB v

CF 5.19 GHz

Marker

691 pts

270.0 ps/

| Type | Ref | Trc | X-value |
M1 1

y-value |  Function |

D2| M1
D3| M1

i

737.39 ps | £3.89 dBpV |
612.61 ps | 0.42 de |
686.95 s -1.67 dB

Function Result Il

. e

Date: 1.JAN.2007 06:06:55

p
Spectrum ¥

o Att
SGL

802.11ac20

Ref Level 97.00 depv

L1

&)

& RBW 1 MHz
OdB & SWT 4.9 ms & VBW 1 MHz

@ 1AP Clrw

90 dBpv-

Mi[1]

80 dBpv:

D2[1]

40 dB v

70.75 dBpv
1.97304 ms

-4.87 dB|
1.31565 ms

|[|11 W I[][‘F[

]["” I[ i

30 dBpv-

20 dB v

10 depv

0 dBpv

CF 5.18 GHz

691 pts

490.0 ps/

(Marker
Type | Ref | Trc |

X-value | ¥-value |  Function |

M1 1]
p2| M1 1]
p3| M1 1

i

1.97304 ms | 70.75 dBpV |
1.31565 ms | -4.87 db |
1.35449 ms -5.95 dB

Function Result Il

. e

Date: 1.JAN.2007 06:13:18

L1
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802.11ac40

P
Spectrum

o Att
SGL

Ref Level 97.00 depv

& RBW 1 MHz

0dBE & SWT 4.9 ms & VBW 1 MHz

&)

@ 1AP Clrw

90 dBpv-

D3[1]

80 dBpv:

70 deuv:

mi[1]

4.22 dB|
701.16 ps
50.96 dBpV|
2.33522 ms

40 f

30 J

20 f

10 dppv

0 dBpv

CF 5.19 GHz

691 pts

490.0 ps/

(Marker
Type | Ref | Trc |

X-value

¥-value |

Function

|

Function Result

M1 1]
p2| M1 1]
03| M1 1

i

2.33522 ms

655,22 ps |

701.16 ps

50.96 dBpV |
17.88 db |
4.22 dB

. e

Date: 1.JAN.2007 06:11:20

802.11ac80

p
Spectrum ¥

Ref Level 97.00 depv

& RBW 1 MHz

L1

&)

o Att O0dB & SWT 1.8 ms & VBW 1 MHz
SGL
@ 1AP Clrw
mMi[1] 59.86 dBpV
90 dBpv 780.43 ps
D2[1] 1.18 dB|
80 dBpv, 291.74 ps
70 dBpv-

10 dBpv
0 dBpv-
CF 5.21 GHz 691 pts 180.0 ps/
(Marker |
Type | Ref | Trc | X-value | ¥-value |  Function | Function Result i
M1| 1| 780.43 ps | 59.86 dBpV |
p2| ™M1 1 291.74 ps | 1.18 b |
o3| mi 1 364.78 s -0.08 d8

. e

Date: 1.JAN.2007 06:14:44

L1
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9. EMI Reduction Method During Compliance Testing

No modification was made during testing.
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