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Graphical representation of Radiated Emission Measurement

Operation Mode: #2 — High Channel (2462 MHz) — 6Mbit/s (worst case)

Frequency: 18GHz — 26,5GHz

Antenna Polarization: Horizontal (worst case with EUT on X,Y and Z axis)
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Graphical representation of Radiated Emission Measurement

Operation Mode: #3 — High Channel (2462 MHz) — MCSO0 (worst case)

Frequency: 18GHz — 26,5GHz

Antenna Polarization: Horizontal (worst case with EUT on X,Y and Z axis)
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12.3 TEST: 6dB Bandwidth PASS
Parameters required prior to the Laboratory Ambient Temperature (°C) 15t0 35°C
test Relative Humidity (%) 30 to 60 %
Parameters recorded during the Laboratory Ambient Temperature (°C) 24°C
test Relative Humidity (%) 48%

Air pressure (hPa) 1020

— Frequency Application Point
Fully configured sample tested at +3,7V dc SMA Connector
the power line frequency

Equipment mode: Operation mode #1 #2 #3

FCC Standard

§15.247 (A) (2)

Systems using digital modulation techniques may operate in the 902-928 MHz, 2400-2483.5 MHz, and
5725-5850 MHz bands. The minimum 6 dB bandwidth shall be at least 500 kHz.

Further information to test setup

EUT

il

Attenuator

Spectrum
Analyzer (or
Power Meter)

(optional)
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Test Equipment Used
Description Manufacturer Model Identifier Calibration Calibration
date due
EMI Test Receiver R&S ESR 3 2782768 12/2018 12/2019

Test Method Used

ANSI C63.10)

According to Par. 8.2 of KDB 558074 D01 15.247 Meas Guidance v05r02 (and par. 11.8.1 Option 1 of
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Graphical representation of 6dB Bandwidth

Operation Mode: #1 — Low Channel (2412 MHz)

Spectrum o Spectrum o
Ref Level 15.00 dBm @ RBW 100 kHz Ref Level 15.00 dBm @ RBW 100 kHz
[& Att 30 dB @ SWT 10 ms @ VBW 300 kHz Mode Auto Sweep Input 1 AC [& Att 30 dB @ SWT 10 ms @ VBW 300 kHz Mode suto Sweep Input 1 AC
PS PS
(O 1Pk Max (O 1Pk Max
[ D3[1] -6.69 dB D3[1] -5.85 dB
0d M1 3.5600 MHz| 0d M1 3.4300 MHz|
ad Y M1[1] 1.37 dBm ad ¥ ____Mmi] 0.84 dBm|
D2 03 2.4124780 GHz D2 03 2.4126080 GHz
A 'Y | &
-10d i -10d
20 df -20d
-30 dl -30 di
-40 df -40 di
-S04 -50 4l
-60 dl -60 dI
=70 di =70 di
-80 di -80 di
CF 2.412 GHz 691 pts Span 30.0 MHz CF 2.412 GHz 691 pts Span 30.0 MHz
Marker Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result | Type | Ref | Trc | X-value | Y-value |__Function | Function Result |
M1 1 2.412478 GHz 1.37 dBm M1 1 2.412608 GHz 0.84 dBm
D2 M1 1 -5.036 MHz -5.97 dB D2 M1 1 -5.21 MHz -6.41 dB
D3 M1 1 3.56 MHz -6.69 dB D03 M1 1 3.43 MHz -5.85 dB
) 18.01.2019 ) 18.01.2019
) ] 9 ] (i ) ] 9 o et
Date: 18.JAN.2019 16:16:43 Date: 18.JAN.2019 16:19:01
Data rate 1Mbit/s Data rate 2Mbit/s
Spectrum &) o Spectrum &) o
Ref Level 15,00 dBm @ RBW 100 kHz Ref Level 15.00 dBm @ RBW 100 kHz
[& Att 30 dB @ SWT 10 ms @ VBW 300 kHz Mode Auto Sweep Input 1 AC [& Att 30 dB @ SWT 10 ms @ VBW 300 kHz Mode Auto Sweep Input 1 AC
PS PS
(O 1Pk Max 0 1Pk Max
D3[1] -6.59 dB)| D3[1] -5.95 dB|
10d M1 5.3840 MHz| 10d ML 5.4270 MHz|
ad ¥ m1[1] 1.01 dBm)| ad v mi[1] 0.45 dBm
D2 D3 2.4106540 GHz D2 D3 2.4106980 GHz|
A 73 S a
-10d -10d
-20 df -20 di
-30 di -30 di
-40 di -40 di
-50 di -50 di
-60 dl -60 dl
-70 di =70 di
-80 di -80 di
CF 2.412 GHz 691 pts Span 30.0 MHz CF 2.412 GHz 691 pts Span 30.0 MHz
Marker Marker
Type | Ref | Trc | X-value Y-value | Function Function Result Type | Ref | Trc | X-value Y-value | Function Function Result
M1 1 2.410654 GHz 1.01 dBm M1 1 2.410698 GHz 0.45 dBm
D2 M1 1 -2.735 MHz -6.08 dB D2 M1 1 -2.822 MHz -6.41 dB
D3 M1 1 £.384 MHz -6.59 dB D03 M1 1 5,427 MHz -5,95 di
r ) 18.01.2019 rT ) 18.01.2019
) J o Wl [ tz0d ) ) J o Wl (]

Date: 18 JAN.2019 16:20:45

Date: 18 JAN.2019 16:22:10

Data rate 5,5Mbit/s

16:22:10

Y

Data rate 11Mbit/s
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Graphical representation of 6dB Bandwidth

Operation Mode: #1 — Low Channel (2412 MHz)

Channel Frequency Data rate Channel Bandwidth at -6dB
(No.) (MHz) (MHz)
Low 2412 IMit/s 8,096
Low 2412 Mit/s 8.640
Low 2412 5,5Mit/s 8,119
Low 2412 1bit/s 8.249

Bandwidth at -6dB (Fmin and Fmax)

IMit/s Fmin 2407,442 Wz Fmax 2416,038 Mz
Mit/s Fmin 2407,398 Mz Fmax 2416,038 WMHz
5,5Wbit/s Fmin 2407,919 Mz Fmax 2416,038 MHz
1Mbit/s Fmin 7407.,876 Mz Fmax 2416,12b Mz
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Graphical representation of 6dB Bandwidth

Operation Mode: #1 — Middle Channel (2437 MHz)

Spectrum o Spectrum  ® o
Ref Level 15,00 dBm ® RBW 100 kHz Ref Level 15.00 dBm ® RBW 100 kHz
o Att 30dB ® SWT 10ms @ VBW 300kHz Mode Auto Sweep Input 1 AC lo Att 30de ® SWT 10ms @ VBW 300kHz Mode Auto Sweep Input 1 AC
S PS
[01Pk Max [0 1Pk Max
[ D3[1] -6.10 dB D3[1] -5.79 dB
w0d ‘ T 4.9930 MHZ| w0d ML 3.4300 MHz|
o M1l 3.89 dBm| A ML), 3.28 dBm)|
od D3 od B2 3
A A 2.4364790 GHz A & 2.4376080 GHz|
-10d | -10d
204 204
304 304
-40d -40d
s0d S0 d
0d 0 d
-70 dl =70 di
-804 -804
CF 2.437 GHz 691 pts Span 30.0 MHz CF 2.437 GHz 691 pts Span 30.0 MHz
Marker Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result | Type | Ref | Trc | X-value | Y-value |__Function | Function Result |
M1 1 2.436479 GHz 3.89 dBm Y T 2.437608 GHz 3.28 dBm
D2 M1 1 -3.994 MHz -5.86 dB D2 M1 1 -4.776 MHz -6.48 db
D3| M1 1 4,993 MHz -6.10 di D3 M1 1 3.43 MHz -5.79 de
) 18.01.2019 18.01.2019
) ] 9 ] (A ) ] 9 e whent
Date: 18.JAN.2019 16:54:54 Date: 18.JAN.2019 16:56:10
Data rate 1Mbit/s Data rate 2Mbit/s
Spectrum &) o Spectrum &) o
Ref Level 15.00 dBm ® RBW 100 kHz Ref Level 15.00 dBm ® RBW 100 kHz
o Att 30de ® SWT 10ms @ VBW 300kHz Mode Auto Sweep Input 1 AC o Att 30de ® SWT 10ms @ VBW 300kHz Mode Auto Sweep Input 1 AC
S PS
[01Pk Max [01Pk Max
D3[1] -6.59 dB)| D3[1] -5.95 dB|
1od T 5.3840 MHZ 0d T 5.4270 MHz
ad . T r\|1[1gq 3.48 dBm)| ad _ Y. M1[15q 2.97 dBm|
% s 2.4356540 GHz % N 2.4356980 GHz
-10d -10d
204 204
304 -30d
-40 df -40 di
sod =0d
0d 0 d
704 -70d
-80d -80d
CF 2.437 GHz 691 pts Span 30.0 MHz CF 2.437 GHz 691 pts Span 30.0 MHz
Marker Marker
Type | Ref | Trc | X-value Y-value | Function Function Result Type | Ref | Trc | X-value Y-value | Function Function Result
M1 1 2.435654 GHz 3.48 dBm M1 T 2.435698 GHz 2.97 dBm
D2 M1 1 -2,735 MHz -5.94 di D2 M1 1 -3.169 MHz -6.26 dB
D3 M1 1 5.384 MHz -6.50 di D3 M1 1 5.427 MHz -5.95 db
) 18.01.2019 18.01.2019
) J o e )

Date: 18 JAN.2019 16:57:05

Y

Data rate 5,5Mbit/s

Date: 18 JAN.2019 16:58:08

(] tosse:08

Y

Data rate 11Mbit/s
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Graphical representation of 6dB Bandwidth

Operation Mode: #1 — Middle Channel (2437 MHz)

Channel Frequency Data rate Channel Bandwidth at -6dB
(No.) (MHz) (MHz)

Middle 2437 IMit/s 8,987

Middle 2437 Mit/s 8.206

Middle 2437 5,5Mit/s 8,119

Middle 2437 1bit/s 8,096

Bandwidth at -6dB (Fmin and Fmax)

IMit/s Fmin 7437,485 MHz Fmax 2441,472 Mz
Mit/s Fmin 7437,832 Mz Fmax 2441,038 WMHz
5,5Wbit/s Fmin 2432,919 MHz Fmax 2441,038 MHz
1Mbit/s Fmin 7437,5729 Mz Fmax 2441,120 MHz
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Graphical representation of 6dB Bandwidth

Operation Mode: #1 — High Channel (2462 MHz)

Spectrum o Spectrum  ® o
Ref Level 15.00 dBm @ RBW 100 kHz Ref Level 15.00 dBm @ RBW 100 kHz
[& Att 30 dB @ SWT 10 ms @ VBW 300 kHz Mode Auto Sweep Input 1 AC [& Att 30 dB @ SWT 10 ms @ VBW 300 kHz Mode suto Sweep Input 1 AC
PS PS
(O 1Pk Max (O 1Pk Max
[ D2[1] -6.00 dB D3[1] -6.06 dB)
od M1 -5.0360 MHz| od 3.4300 MHz|
04 v M1[1] 0.04 dBm) 0d e M1[1] -0.53 dBm)|
D2 ) D3 2.4624780 GHz| D2 03 2.4626080 GHz|
Iy 2 ~ x
-10d I -10d
204 -20 dl
-30 dl -30 dl
-40 di -40 di
-50 di -50 di
-60 dl -60 dI
-70 dl -70 dl
-80 di -80 di
CF 2.462 GHz 691 pts Span 30.0 MHz CF 2.462 GHz 691 pts Span 30.0 MHz
Marker Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result | Type | Ref | Trc | X-value | Y-value |__Function | Function Result |
M1 1 2.462478 GHz 0.04 dBrm M1 1 2.462608 GHz -0.53 dBm
D2 M1 1 -5.036 MHz -6.00 dB D2 M1 1 -5.166 MHz -6.18 dB
D3 M1 1 3,994 MHz -6.23 dB D03 M1 1 3.43 MHz -6.06 dB
r e 18.01.2019 Py e 18.01.2010
) ] o W ] e ) ] o @ o Taee
Date: 18.JAN.2019 17:08:15 Date: 18.JAN.2019 17:09:30
Data rate 1Mbit/s Data rate 2Mbit/s
Spectrum &) o Spectrum &) o
Ref Level 15,00 dBm @ RBW 100 kHz Ref Level 15.00 dBm @ RBW 100 kHz
[& Att 30 dB @ SWT 10 ms @ VBW 300 kHz Mode Auto Sweep Input 1 AC [& Att 30 dB @ SWT 10 ms @ VBW 300 kHz Mode Auto Sweep Input 1 AC
PS PS
(O 1Pk Max 0 1Pk Max
D2[1] -5.93 dB| D3[1] -6.04 dB)|
1od -2.7350 MHz| 1od 5.4700 MHz|
04 ML M1[1] -0.34 dBm o4 M1 M1[1] -0.84 dBm
D2 D3 2.4606540 GHz hE] 2.4606540 GHz|
A & A |
-10d -10d |
-20 df -20 di
-30 di -30 di
-40 di -40 di
-50 di -50 di
-60 dl -60 dl
-70 di =70 di
-80 di -80 di
CF 2.462 GHz 691 pts Span 30.0 MHz CF 2.462 GHz 691 pts Span 30.0 MHz
Marker Marker
Type | Ref | Trc | X-value Y-value | Function Function Result Type | Ref | Trc | X-value Y-value | Function Function Result
M1 1 2.460654 GHz -0.34 dBm M1 1 2.460654 GHz -0.84 dBm
D2 M1 1 -2.735 MHz -5.93 dB D2 M1 1 -2.779 MHz -6.36 dB
D3 M1 1 £.384 MHz -6.62 dB D03 M1 1 5.47 MHz -6.04 dB
18.01.2019 Py e 18.01.2019
)i ] 0. 0 e e ) ] o Ul ] T
Date: 18.JAN.2019 17:10:59 Date: 18.JAN.2019 17:11:56
Data rate 5,5Mbit/s Data rate 11Mbit/s
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Graphical representation of 6dB Bandwidth

Operation Mode: #1 — High Channel (2462 MHz)

Channel Frequency Data rate Channel Bandwidth at -6dB
(No.) (MHz) (MHz)
High 24672 IMit/s 9,030
High 24672 Mit/s 8,596
High 2462 5,5Mit/s 8,119
High 24672 1bit/s 8.249

Bandwidth at -6dB (Fmin and Fmax)

IMit/s Fmin 2457,442 Wz Fmax 2466,472 Mz
Mit/s Fmin 2457 ,442 Wz Fmax 2466,038 MHz
5,5Wbit/s Fmin 2457,919 Mz Fmax 2466,038 MHz
1Mbit/s Fmin 7457.,875 MHz Fmax 2466, 124 MHz
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Graphical representation of 6dB Bandwidth

Operation Mode: #2 — Low Channel (2412 MHz)

Date: 18 JAN.2019 16:28:43

Data rate 12Mbit/s

Date: 18 JAN.2019 16:29:48

Data rate 18Mbit/s

Spectrum o Spectrum o
Ref Level 15.00 dBm @ RBW 100 kHz Ref Level 15.00 dBm @ RBW 100 kHz
[& Att 30 dB @ SWT 10 ms @ VBW 300 kHz Mode Auto Sweep Input 1 AC [& Att 30 dB @ SWT 10 ms @ VBW 300 kHz Mode suto Sweep Input 1 AC
PS PS
(O 1Pk Max (O 1Pk Max
D3[1] -5.34 dB D3[1] -5.39 dB
0d 13.1550 MHz| 0d 13.1550 MHz|
M1 Mi[1] -2.14 dBm M1 Mi[1] -2.08 dBm)|
od ¥ od T
2.4069640 GHz 2.4069640 GHz|
Dz, D3 Dg2 D3
-10d = -10d -
20 df -20d
-30 dl -30 di
-40 di -40 di
-50 di -50 di
-60 dl -60 dI
=70 di =70 di
-80 di -80 di
CF 2.412 GHz 691 pts Span 30.0 MHz CF 2.412 GHz 691 pts Span 30.0 MHz
Marker Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result | Type | Ref | Trc | X-value | Y-value |__Function | Function Result |
M1 1 2.406964 GHz -2.14 dém M1 1 2.406964 GHz -2.08 dBm
D2 M1 1 -3.169 MHz -5.72 dB D2 M1 1 -3.169 MHz -5.71 dB
D3 M1 1 13,155 MHz -5.34 dB D03 M1 1 13,155 MHz -5.39 dB
; e 18.01.2019 ) 18.01.2019
) 9. e e ) ] B e ]
Date: 18.JAN.2019 16:26:05 Date: 18.JAN.2019 16:27:21
Data rate 6Mbit/s Data rate 9Mbit/s
Spectrum &) o Spectrum &) o
Ref Level 15,00 dBm @ RBW 100 kHz Ref Level 15.00 dBm @ RBW 100 kHz
[& Att 30 dB @ SWT 10 ms @ VBW 300 kHz Mode Auto Sweep Input 1 AC [& Att 30 dB @ SWT 10 ms @ VBW 300 kHz Mode Auto Sweep Input 1 AC
PS PS
(O 1Pk Max 0 1Pk Max
D3[1] -5.73 dB| D3[1] -6.37 dB)|
10d 13.1980 MHz| 10d 13.2420 MHz|
ad M1 m1[1] -2.08 dBm| ad M1 M1[1] -2.77 dBm|
Y 2.4069640 GHz Y 2.4069640 GHz|
D2, D3 D2 D3
-10d A -10d
-20 di -20 di
-30 di -30 di
-40 di -40 di
-50 di -50 di
-60 dl -60 dl
-70 dI =70 di
-80 di -80 di
CF 2.412 GHz 691 pts Span 30.0 MHz CF 2.412 GHz 691 pts Span 30.0 MHz
Marker Marker
Type | Ref | Trc | X-value Y-value | Function Function Result Type | Ref | Trc | X-value Y-value | Function Function Result
M1 1 2.406964 GHz -2.08 dbm M1 1 2.406964 GHz -2.77 dém
D2 M1 1 -3.213 MHz -7.19 dB D2 M1 1 -3.213 MHz -5.61 dB
D3 M1 1 13,198 MHz -5.73 dB D03 M1 1 13,242 MHz -6.37 dB
: e 18.01.2019 ) 18.01.2019
)i ] 9. ] e ) ] g ] sy
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Spectrum &) o Spectrum & o

Ref Level 15.00 dBm @ RBW 100 kHz Ref Level 15.00 dbm @ RBW 100 kHz
lo Att 30dB ® SWT 10ms @ VBW 300kHz Mode Auto Sweep Input 1 AC lo Att 30dB ® SWT 10ms @ VBW 300 kHz Mode Auto Sweep Input 1 AC
pS pS
[0 1Pk Max [0 1Pk Max
o D3[1] -5.33 dp| od D3[1] -6.94 dp|
13.2420 MHz| 13.2850 MHz|
od M1 M1[1] -2.75 dBm) od i M1[1] -3.96 dBm|
M i 2.4069640 GHz v 2.4069640 GHz|
D2 n D3 D2
-10dl A -10dl
20d 20d
-30d -30d
-40d 40 d
Sod s0d
60 d 60 d
704 704
-80d -80d
CF 2.412 GHz 691 pts Span 30.0 MHz CF 2.412 GHz 691 pts Span 30.0 MHz
Marker Marker
Type | Ref | Trc X-value Y-value Function Function Result | Type | Ref | Trc | X-value | Y-value Function Function Result
M1 1 2.406064 GHz -2.75 dBm ML T 2.406964 GHz -3.96 dBm
D2 M1 1 -3.169 MHz -6.36 dB D2 M1 1 -3.213 MHz -5.85 db
D3| M1 1 13,242 MHz -5.33 dB D3| M1 1 13,285 MHz -6.94 dB
)i oo )i Measuring...

Date: 18.JAN.2019 16:30:46 Date: 18.JAN.2019 16:31:49

Data rate 24Mbit/s Data rate 36Mbit/s

Spectrum ® “‘A" ESpectru—m®] T

Ref Level 15.00 dBm @ RBW 100 kHz Ref Level 15.00 dBm @ RBW 100 kHz
o Att 30dB ® SWT 10ms ® VBW 300kHz Mode Auto Sweep Input 1 AC o att 30dB ® SWT 10ms ® VBW 300kHz Mode Auto Sweep Input 1 AC
PS PS
[0 1Pk Max [0 1Pk Max
0d D3[1] -6.26 dB| 0d D3[1] -7.97 dp|
13.2420 MHz 13.2850 MHz
od M1[1] -5.11 dBm) od M1[1] -6.38 dBm)
= 2.4069640 GHz ll 2.4069640 GHZ|
-10dl Dz | -10dl 2 |
03
A A Yy
-20d -20d
-30d 30 d
a0l 40 dB
-50d -50 d
-60 d -60 d
70 d 70 d
80 d 80 d
CF 2,412 GHz 691 pts Span 30.0 MHz CF 2,412 GHz 691 pts Span 30.0 MHz
Marker Marker
Type | Ref | Trc X-value Y-value Function Function Result | Type | Ref | Tre | X-value | Y-value Function Function Result
M1 1 2.406964 GHz -5.11 dBm M1 1 2.406964 GHz -6.38 dBm
D2 M1 1 -3.213 MHz -6.65 dB D2 M1 1 -3.213 MHz -6.11 dB
D3| M1 1 13.242 MHz -6.26 de D3| M1 1 13,285 MHz -7.97 dB
—
il Measuring... [ il Measuring...

Date: 18 JAN.2019 16:33:34 Date: 18 JAN.2019 16:34:46

Data rate 48Mbit/s Data rate 54Mbit/s
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Graphical representation of 6dB Bandwidth

Operation Mode: #2 — Low Channel (2412 MHz)

Channel Frequency Data rate Channel Bandwidth at -6dB
(No.) (MHz) (MHz)
Low 2412 Bvbit/s 16,324
Low 2412 Ovbit/s 16,324
Low 2412 12¥bit/s 16,411
Low 2412 18Mbit/s 16,455
Low 2412 24it/s 16,411
Low 2412 3BMbit/s 16,498
Low 2412 48bit/s 16,455
Low 2412 biMbit/s 16,498

Bandwidth at -6dB (Fmin and Fmax)

BMbit/s Fmin 2403,795 Mz Fmax 2470,119 Mz
IMit/s Fmin 2403,795 Mz Fmax 420,119 Mz
12Wit/s Fmin 2403,751 Mz Fmax 7470,162 Mz
18Wit/s Fmin 2403,751 Mz Fmax 7470,706 MHz
24bit/s Fmin 2403,795 Mz Fmax 2420,706 MHz
3BMbit/s Fmin 2403,751 Mz Fmax 7470,749 Mz
18Mit/s Fmin 2403,751 Mz Fmax 2470,706 MHz
S4bit/s Fmin 2403,751 Mz Fmax 7470,749 Mz

TRF FCC_15.247_000
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Graphical representation of 6dB Bandwidth

Operation Mode: #2 — Middle Channel (2437 MHz)

Spectrum

T Spectrum @ T
Ref Level 15,00 dBm ® RBW 100 kHz Ref Level 15.00 dBm ® RBW 100 kHz
o Att 30dB ® SWT 10ms @ VBW 300kHz Mode Auto Sweep Input 1 AC lo Att 30de ® SWT 10ms @ VBW 300kHz Mode Auto Sweep Input 1 AC
S PS
[01Pk Max [0 1Pk Max
D3[1] ~7.10 dB| D3I1] -6.97 dB|
0d 6.9460 MHz| 0d 6.9030 MHz|
M1 M1
ad v mi[1] 0.52 dBm od v M1[1] 0.46 dBm
D2 03 2.4382160 GHz D2 D3 2.4382590 GHz|
S 'Y & 'Y
-10d -10d
204 204
-30 dl -30 di
-40d -40d
04 S0 d
0d 0 d
704 704
-804 -804
CF 2.437 GHz 691 pts Span 30.0 MHz CF 2.437 GHz 691 pts Span 30.0 MHz
Marker Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result | Type | Ref | Trc | X-value | Y-value |__Function | Function Result |
M1 1 2.438216 GHz 0.52 dBm Y T 2.438259 GHz 0.46 dBm
D2 M1 1 -9.421 MHz -5.89 dB D2 M1 1 -9.465 MHz -5.66 dB
D3| M1 1 6.946 MHz -7.10 de D3 M1 1 6.903 MHz -6.97 di
) 18.01.2019 ) 18.01.2019
) ] 9 ] whas ) ) ] 9 o et
Date: 18.JAN.2019 16:59:19 Date: 18.JAN.2019 17:00:14
Data rate 6Mbit/s Data rate 9Mbit/s
Spectrum &) o Spectrum &) o
Ref Level 15.00 dBm ® RBW 100 kHz Ref Level 15.00 dBm ® RBW 100 kHz
o Att 30de ® SWT 10ms @ VBW 300kHz Mode Auto Sweep Input 1 AC o Att 30de ® SWT 10ms @ VBW 300kHz Mode Auto Sweep Input 1 AC
S PS
[01Pk Max [01Pk Max
D3[1] -5.80 dB| D3[1] -6.51 dB)|
10d ML 13.1980 MHz| 10d 13.2420 MHz|
04 v M1[1] 0.53 dBm o4 L M1[1] -0.39 dBm
b2 D3 2.4319640 GHz D2 o 2.4319640 GHz
a 3
A
-10d -10d -
-20 df -20 di
-30 di -30 di
-40d 40 4
s0d 0 d
0d 0 d
704 -70d
-80d -80d
CF 2.437 GHz 691 pts Span 30.0 MHz CF 2.437 GHz 691 pts Span 30.0 MHz
Marker Marker
Type | Ref | Trc | X-value Y-value | Function Function Result Type | Ref | Trc | X-value Y-value | Function Function Result
M1 1 2.431964 GHz 0.53 dBm M1 T 2.431964 GHz -0.39 dém
D2 M1 1 -3.213 MHz -7.19d8 D2 M1 1 -3.213 MHz -5.60 dB
D3 M1 1 13,198 MHz -5.80 de D3 M1 1 13,242 MHz -6.51 de
M ] - n o ol i Ton

Date: 18 JAN.2019 17:01:02

Data rate 12Mbit/s

17:01:02

Y

Date: 18 JAN.2019 17:01:53

Y

17:01:52

Data rate 18Mbit/s
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Date: 18 JAN.2019 17:05:32

Data rate 48Mbit/s

Spectrum  ® - Spectrum @ s
Ref Level 15.00 dBm © RBW 100 kHz Ref Level 15.00 dBm ® RBW 100 kHz
lo Att 30dB ® SWT 10ms @ VBW 300kHz Mode Auto Sweep Input 1 AC lo Att 30dB ® SWT 10ms @ VBW 300 kHz Mode Auto Sweep Input 1 AC
pS pS
(O 1Pk Max [0 1Pk Max
o D3[1] ~5.37 dB| o D3[1] ~6.94 dB|
13.2420 MHz| 13.2850 MHz|
0d e m1[1] -0.34 dBm od M1 m1[1] -1.36 dBm
D2 D3 2.4319640 GHz o s 2.4319640 GHZ
o D3 N .
-10d & -10d - -
20d 20d
-30d -30d
_an -40d
s0d s0d
60 d 60 d
704 704
-80d -80d
CF 2.437 GHz 691 pts Span 30.0 MHz CF 2.437 GHz 691 pts Span 30.0 MHz
Marker Marker
Type | Ref | Trc X-value Y-value Function Function Result | Type | Ref | Trc | X-value | Y-value Function Function Result
M1 1 2.431964 GHz -0.34 dBm ML T 2.431964 GHz -1.36 dBm
D2 M1 1 -3.169 MHz -6.39 dB D2 M1 1 -3.213 MHz -5.92 dB
D3| M1 1 13,242 MHz -5.37 db D3| M1 1 13,285 MHz -6.94 dB
N ) N Measuring...
Date: 18.JAN.2019 17:03:34 Date: 18.JAN.2019 17:04:31
Data rate 24Mbit/s Data rate 36Mbit/s
Spectrum ® “‘A" Spectrum ® T
Ref Level 15.00 dBm ® RBW 100 kHz Ref Level 15.00 dBm ® RBW 100 kHz
lo Att 30dB ® SWT 10ms ® VBW 300kHz Mode Auto Sweep Input 1 AC o Att 30dB ® SWT 10ms ® VBW 300 kHz Mode Auto Sweep Input 1 AC
PS PS
[0 1Pk Max [O1Pk Max
g D3[1] -6.27 dB| oa D3[1] -8.10 dB|
13.2420 MHz| 13.2850 MHz|
od M1 M1[1] -2.62 dBm)| o 1 M1[1] -3.68 dBm)|
Y 2.4319640 GHz ¥ 2.4319640 GHz|
D2 | D3 D2 |
-10dl -10dl D
A
20d 20d
304 304
~40d <40 d -
s0d s0d
60d 60 d
704 704
-804 -804
CF 2.437 GHz 691 pts Span 30.0 MHz CF 2.437 GHz 691 pts Span 30.0 MHz
Marker Marker
Type | Ref | Trc X-value Y-value Function Function Result | Type | Ref | Tre | X-value | Y-value Function Function Result
M1 1 2.431964 GHz -2.62 dBm ML T 2.431964 GHz -3.68 dBm
D2 M1 1 -3.213 MHz -6.73 dB D2 M1 1 -3.213 MHz -6.14 dB
D3| M1 1 13,242 MHz -6.27 db D3| M1 1 13,285 MHz -8.10 dB
il Measuring... [

)

Measuring...

Date: 18 JAN.2019 17:06:29

Data rate 54Mbit/s
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Graphical representation of 6dB Bandwidth

Operation Mode: #2 — Middle Channel (2437 MHz)

Channel Frequency Data rate Channel Bandwidth at -6dB
(No.) (MHz) (MHz)

Middle 2437 Bvbit/s 16,367

Middle 2437 Ovbit/s 16,368

Middle 2437 12¥bit/s 16,411

Middle 2437 18Mbit/s 16,455

Middle 2437 24it/s 16,411

Middle 2437 3BMbit/s 16,498

Middle 2437 48bit/s 16,455

Middle 2437 biMbit/s 16,498

Bandwidth at -6dB (Fmin and Fmax)

BMbit/s Fmin 7478,795 Mz Fmax 2445,162 Mz
Oit/s Fmin 2428,794 Mz Fmax 2445,162 MHz
12Mit/s Fmin 7478,751 Mz Fmax 2445,162 MHz
18Mit/s Fmin 7478.,751 Mz Fmax 2445,206 MHz
24Mbit/s Fmin 2478,795 Mz Fmax 2445,206 MHz
3BMbit/s Fmin 7478,751 Mz Fmax 2445,249 Mz
18Mit/s Fmin 2478.,751 Mz Fmax 2445,206 MHz
S54Mbit/s Fmin 7478.,751 Mz Fmax 2445,249 Mz

TRF FCC_15.247_000
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Graphical representation of 6dB Bandwidth

Operation Mode: #2 — High Channel (2462 MHz)

Spectrum ® n;: Spectrum ® ug:
Ref Level 15.00 dBm © RBW 100 kHz Ref Level 15.00 d3m © RBW 100 kHz
lo Att 30de @ SWT 10 ms ® VBW 300 kHz Mode Auto Sweep Input 1 AC lo att 30de @ SWT 10ms ® VBW 300 kHz Mode Auto Sweep Input 1 AC
PS PS
[0 1Pk Max [01Pk Max
D3[1] -7.04 dB) D3[1] -7.08 dB)
o d 13.1980 MHz| 0 d 13.1980 MHz|
ad M1 M1[1] -3.37 dBm ad M1 M1[1] -3.35 dBm
v 2.4569640 GHz| A 2.4569640 GHz|
D2 03 D2
-10d i -10d
204 204
-30d -30d
-40d -40d
s0d S0
-60d 604
704 704
-80d -80d
CF 2.462 GHz 691 pts Span 30.0 MHz CF 2,462 GHz 691 pts Span 30.0 MHz
Marker Marker
Type | Ref | Trc | X-value | Y-value Function | Function Result | Type | Ref | Trc | X-value | Y-value Function | Function Result |
M1 1 2.456964 GHz -3.37 dém ML 1 2,456064 GHz -3.35 dém
D2 M1 1 -3.160 MHz -5.78 dB D2 M1 1 -3.160 MHz -5.81 dB
D3| M1 1 13.198 MHz -7.04 dB D3| M1 1 13,198 MHz -7.08 dB
— " T
il ] o W )i Measuring... QUANNELLD W6 >
Date: 18.JAN.2019 17:13:02 Date: 18.JAN.2019 17:13:56
Data rate 6Mbit/s Data rate 9Mbit/s
Spectrum  ® vy Spectrum  ® s
Ref Level 15.00 dBm ® RBW 100 kHz Ref Level 15.00 dim © RBW 100 kHz
o Att 30de @ SWT 10ms ® VBW 300 kHz Mode Auto Sweep Input 1 AC lo Att 30 d8 ® SWT 10 ms @ VBW 300 kHz Mode Auto Sweep Input 1 AC
pS S
[O1Pk Max [O1Pk Max
o D3[1] ~5.79 dB| o D3[1] ~6.49 dB|
13.1980 MHz| 13.2420 MHz|
o M1 M1[1] -3.37 dBm)| o " M1[1] -4.35 dBm)|
v 2.4569640 GHZ v 2.4569640 GHz
D3 D2
-10d D2 -10d 3
20d 20d
304 -30d
-40d -40d
sod 50
-60d -60d
704 704
-804 -80d
CF 2.462 GHz 691 pts Span 30.0 MHz CF 2,462 GHz 691 pts Span 30.0 MHz
Marker Marker
Type | Ref | Trc | X-value | Y-value |__Function__| Function Result | Type | Ref | Tre | X-value | Y-value |__Function__| Function Result |
ML 1 2.456964 GHz -3.37 dém | ML 1 2,456064 GHz 4,35 dem |
D2 M1 1 -3.213 MHz -7.06 db | p2 M1 1 -3.213 MHz -5.52.db |
03 M1 1 13.198 MHz -5.79 db | 03 M1 1 13,242 MHz -6.49 db |
M ing... M ing...
i ] Measuring i ] Measuring y
Date: 18.JAN.2019 17:14:48 Date: 18.JAN.2019 17:15:38
Data rate 12Mbit/s Data rate 18Mbit/s
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®

Spectrum

(=]

Spectrum

(=)

Ref Level 15.00 dBm © RBW 100 kHz Ref Level 15.00 dBm © RBW 100 kHz
o Att 30de @ SWT 10ms ® VBW 300 khz Mode Auto Sweep Input 1 AC lo Att 30de ® SWT 10ms ® VBW 300 kHz Mode Auto Sweep Input 1 AC
PS S
[01Pk Max [01Pk Max
D3[1] -5.33 dB| D3[1] -6.89 dB|
10 d 13.2420 MHz| od 13,2850 MHz|
- o M1[1] -4.34 dBm)| o M1[1] -5.04 dBm)|
v 2.4569640 GHz Y 2.4569640 GHz
104 D2 o -10d B3
o * Y
204 204
-30d -30d
-40d
sod
-60d 60d
-70 di -70 di
-804 -804
CF 2.462 GHz 691 pts Span 30.0 MHz CF 2,462 GHz 691 pts Span 30.0 MHz
Marker Marker
Type | Ref | Trc | X-value | Y-value |__Function__| Function Result | Type | Ref | Tre | X-value | Y-value |__Function__| Function Result |
M1 1] 2.456964 GHz -4.34 dBm | M1 1 2.456964 GHz -5.04 dBm |
pz| M1 1] -3,160 MHz -6.20 dB | D2| M1 1 -3.213 MHz -5.70dB |
D3| M1 1] 13.242 MHz -5.33dB | D3| M1 1 13,285 MHz -6.89 dB |
ﬂ ] Measuring... ﬂ ] Measuring.. |
Date: 18.JAN.2019 17:16:29 Date: 18.JAN.2019 17:17:18
Data rate 24Mbit/s Data rate 36Mbit/s
_ Spectrum @] = Spectrum @] s
Ref Level 15.00 dBm © RBW 100 kHz Ref Level 15.00 dm © RBW 100 kHz
lo Att 30de @ SWT 10ms ® VBW 300 kHz Mode Auto Sweep Input 1 AC lo Att 30d8 ® SWT 10 ms ® VBW 300 kHz Mode Auto Sweep Input 1 AC
PS PS
[0 1Pk Max [0 1Pk Max
D3[1] ~6.25 dB| D3[1] -8.07 dB|
o 13.2420 MHz| o 13.2850 MHz|
- M1[1] -6.71 dBm)| - M1[1] -7.71 dBm)|
T 2.4569640 GHz M1 2.4569640 GHz
Y A
-10d B -1od U2 !
20d 20d
-30d -30d
40 i -40 det
S04 -50d
60d 60d
704 704
-80 df -80 di
CF 2.462 GHz 691 pts Span 30.0 MHz CF 2.462 GHz 691 pts Span 30.0 MHz
Marker Marker
Type | Ref | Trc | X-value | Y-value |__Function | Function Result | Type | Ref | Tre | X-value | Y-value |__Function | Function Result |
M1 1] 2.456964 GHz -6.71 dBm | M1 1 2.456964 GHz -7.71 dBm |
D2| M1 1] -3.213 MHz -6.61dB | D2| M1 1 -3.213 MHz -6.04 dB |
D3| M1 1] 13,242 MHz -6.25 dB | D3| M1 1 13,285 MHz -8.07 db |
ﬂ ] Measuring... y ﬂ ] Measuring.. @ Ak e y

Date: 18.JAN.2019 17:18:07

Data rate 48Mbit/s

Date: 18.JAN.2019 17:18:55

Data rate 54Mbit/s
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Graphical representation of 6dB Bandwidth

Operation Mode: #2 — High Channel (2462 MHz)

Channel Frequency Data rate Channel Bandwidth at -6dB
(No.) (MHz) (MHz)
High 24672 Bvbit/s 16,367
High 24672 Ovbit/s 16,367
High 2462 12¥bit/s 16,411
High 24672 18Mbit/s 16,455
High 24672 24it/s 16,411
High 2462 3BMbit/s 16,498
High 24672 48bit/s 16,637
High 24672 biMbit/s 16,498

Bandwidth at -6dB (Fmin and Fmax)

BMbit/s Fmin 7453,795 MHz Fmax 2470,162 Mz
Oit/s Fmin 2453,795 MHz Fmax 2470,162 MHz
12Mit/s Fmin 7453,751 MHz Fmax 2470,162 MHz
18Mit/s Fmin 7453,751 Mz Fmax 2470,206 MHz
24Mbit/s Fmin 2453,795 Mz Fmax 2470,206 MHz
3BMbit/s Fmin 7453,751 MHz Fmax 2470,249 Mz
18Mit/s Fmin 7453,751 Mz Fmax 2470,206 MHz
S54Mbit/s Fmin 7453,751 Mz Fmax 2470,249 Mz

TRF FCC_15.247_000
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Graphical representation of 6dB Bandwidth

Operation Mode: #3 — Low Channel (2412 MHz)

Spectrum ® n;: Spectrum ® ug:
Ref Level 15.00 dBm @ RBW 100 kHz Ref Level 15.00 dBm @ RBW 100 kHz
o Att 30de @ SWT 10 ms ® VBW 300 kHz Mode Auto Sweep Input 1 AC o Att 30de ® SWT 10 ms @ VBW 300 kHz Mode Auto Sweep Input 1 AC
PS PS
[0 1Pk Max [0 1Pk Max
D3[1] -6.57 dB) D3[1] -7.13 dB)
o d 13.4590 MHz 0 d 13.5020 MHz
od M1 Mi[1] -1.90 dBm od M1 M1[1] -2.09 dBm
T 2.4069640 GHZ| Y 2.4069640 GHZ|
D2 D2 D3 |
-10d -10d
-20d -20d
-30d -30d
AT EB 40 d
-50d -50 d
-60 d -60 d
-70d -70d
-80d -80d
CF 2,412 GHz 691 pts Span 30.0 MHz CF 2,412 GHz 691 pts Span 30.0 MHz
Marker Marker
Type | Ref | Trc | X-value | Y-value Function | Function Result | Type | Ref | Trc | X-value | Y-value Function | Function Result |
M1 1 2,406964 GHz -1.90 dBm M1 1 2,406964 GHz -2.00 dBm
D2 Mi| 1 -3.517 MHz -6.01 dB D2 Mi| 1 -3.256 MHz -6.24 dB
D3| M1 1 13.458 MHz -6.57 db D3| Mi| 1 13.502 MHz -7.13 dB
il | Measuring...  @RRRRRRED W y )i Measuring...  UANNENLD W6 2

Date: 18 JAN.2019 16:36:03

Data rate MCS0

%
Date: 18 JAN.2019 16:37:22

Data rate MCS1

Spectrum  ® vy Spectrum  ® s
Ref Level 15.00 dBm ® RBW 100 kHz Ref Level 15.00 dim © RBW 100 kHz
o Att 30de @ SWT 10ms ® VBW 300 kHz Mode Auto Sweep Input 1 AC lo Att 30 d8 ® SWT 10 ms @ VBW 300 kHz Mode Auto Sweep Input 1 AC
pS S
[O1Pk Max [O1Pk Max
o D3[1] -6.42 dB| o D3[1] ~6.26 dB|
13.1980 MHz| 13.6760 MHz|
od M1 M1[1] -2.76 dBm)| o M1 M1[1] -2.76 dBm)|
Y 2.4069640 GHZ| Y 2.4069640 GHZ|
D2 D3 2 D3|
-10d -10d
20d 20d
304 -30d
-40d -40d
=50 df -50/d|
-60 df -60 di
704 704
-804 -80d
CF 2.412 GHz 691 pts Span 30.0 MHz CF 2,412 GHz 691 pts Span 30.0 MHz
Marker Marker
Type | Ref | Trc | X-value | Y-value |__Function__| Function Result | Type | Ref | Tre | X-value | Y-value |__Function__| Function Result |
ML 1 2.406964 GHz -2.76 dem | ML 1 2,406964 GHz -2.76 dém |
D2 M1 1 -3.473 MHz -6.58 db | p2 M1 1 -3.647 MHz -6.45 db |
03 M1 1 13.198 MHz -6.42 db | 03 M1 1 13,676 MHz -6.26 db |
ﬂ ] Measuring... ﬂ ] Measuring...

Date: 18 JAN.2019 16:38:53

Data rate MCS2

Date: 18 JAN.2019 16:40:14

Data rate MCS3

TRF FCC_15.247_000
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Spectrum & Spectrum o
Ref Level 15.00 dBm © RBW 100 kHz Ref Level 15.00 dBm © RBW 100 kHz
o Att 30de @ SWT 10ms ® VBW 300 khz Mode Auto Sweep Input 1 AC lo Att 30de ® SWT 10ms ® VBW 300 kHz Mode Auto Sweep Input 1 AC
PS S
[01Pk Max [01Pk Max
D2[1] -8.10 dB| D3[1] -6.19 dB|
10 d -3.9070 MHz od 13.8930 MHz|
- s M1[1] -4.01 dBm)| o M1[1] -5.19 dBm)|
v 2.4069640 GHZ| e 2.4069640 GHz|
-10d g o3 -10d 1
s “l 3
204 204
-30d -30d
“4nd -40'd
=50 df -50 di
-60 df -60 di
704 -70d
-804 -804
CF 2.412 GHz 691 pts Span 30.0 MHz CF 2,412 GHz 691 pts Span 30.0 MHz
Marker Marker
Type | Ref | Trc | X-value | Y-value |__Function__| Function Result | Type | Ref | Tre | X-value | Y-value |__Function__| Function Result |
M1 1] 2.406964 GHz -4.01 dBm | M1 1 2.406964 GHz -5.19 dBm |
pz| M1 1] -3,907 MHz -8.10 dB | D2| M1 1 -3.821 MHz -6.32.dB |
D3| M1 1] 13,840 MHz -6.16 db | D3| M1 1 13,893 MHz -6.19 dB |
ﬂ ] Measuring... ﬂ ] Measuring...
Date: 18.JAN.2019 16:41:27 Date: 18.JAN.2019 16:42:19
Data rate MCS4 Data rate MCSS
_ Spectrum @] = Spectrum @] s
Ref Level 15.00 dBm © RBW 100 kHz Ref Level 15.00 dm © RBW 100 kHz
lo Att 30de @ SWT 10ms ® VBW 300 kHz Mode Auto Sweep Input 1 AC lo Att 30d8 ® SWT 10 ms ® VBW 300 kHz Mode Auto Sweep Input 1 AC
S S
[0 1Pk Max [0 1Pk Max
D3[1] ~6.03 dB| D3[1] ~5.98 dB|
o 13.8490 MHz| o 13.8060 MHz|
- M1[1] -6.43 dBm)| - M1[1] -7.43 dBm)|
le 2.4069640 GHZ| M1 2.4069640 GHZ|
A
104 g2 = -10d e r
'y af & Al
20d 20d
-30d -30d
40 dl 47 d
S04 -50d
60d 60d
-70 di -70 di
-80 df -80 di
CF 2.412 GHz 691 pts Span 30.0 MHz CF 2.412 GHz 691 pts Span 30.0 MHz
Marker Marker
Type | Ref | Trc | X-value | Y-value |__Function | Function Result | Type | Ref | Tre | X-value | Y-value |__Function | Function Result |
M1 1] 2.406964 GHz -6.43 dBm | M1 1 2.406964 GHz -7.43 dBm |
D2| M1 1] -3.821 MHz -5.60 dB | D2| M1 1 -3.821 MHz -7.39.dB |
D3| M1 1] 13,840 MHz -6.03 db | D3| M1 1 13,806 MHz -5.98 db |

N

] Measuring...

Date: 18.JAN.2019 16:43:23

Data rate MCS6

Il

] Measuring...

Date: 18.JAN.2019 16:44:23

Data rate MCS7

50
16:

2010

%
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Graphical representation of 6dB Bandwidth

Operation Mode: #3 — Low Channel (2412 MHz)

Channel Frequency Data rate Channel Bandwidth at -6dB
(No.) (MHz) (MHz)
Low 2412 MCS0 16,976
Low 2412 MCS1 16,758
Low 2412 MCS2 16,671
Low 2412 MCS3 17,323
Low 2412 MCS4 17,756
Low 2412 MCSh 17,714
Low 2412 MCS6 17,670
Low 2412 MCS7/ 17,627

Bandwidth at -6dB (Fmin and Fmax)

MCS0 Fmin 7403,447 Wz Fmax 2420,423 Mz
MCS1 Fmin 2403,708 MHz Fmax 2470,466 MHz
MCS52 Fmin 7403,491 Mz Fmax 2420,162 Mz
MCS3 Fmin 2403,317 Mz Fmax 2420,640 MHz
MCS4 Fmin 2403,057 Mz Fmax 2470,813 Mz
MCS5 Fmin 7403,143 Mz Fmax 2420,857 Mz
MCS6 Fmin 2403,143 Mz Fmax 2420,813 Mz
MCS7 Fmin 7403,143 Mz Fmax 2420,770 MHz

TRF FCC_15.247_000
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Graphical representation of 6dB Bandwidth

Operation Mode: #3 — Middle Channel (2437 MHz)

Spectrum ® n;: Spectrum ® ug:
Ref Level 15.00 dBm © RBW 100 kHz Ref Level 15.00 d3m © RBW 100 kHz
lo Att 30de @ SWT 10 ms ® VBW 300 kHz Mode Auto Sweep Input 1 AC o Att 30de @ SWT 10ms ® VBW 300 kHz Mode Auto Sweep Input 1 AC
PS PS
[0 1Pk Max [01Pk Max
D2[1] -6.17 dB) D3[1] -7.10 dB)
o d o -3.2560 MHz 0 d I 13.5020 MHz|
1
ad ¥ Mi[1] 0.61 dBm)| ad v M1[1] 0.54 dBm)|
D2 2.4319640 GHz D2 pa 2.4319640 GHz
a s a
-10d -10d
204 204
-30d -30d
-40d “40d
s0d s0d
-60d 604
704 704
-80d -80d
CF 2.437 GHz 691 pts Span 30.0 MHz CF 2,437 GHz 691 pts Span 30.0 MHz
Marker Marker
Type | Ref | Trc | X-value | Y-value Function | Function Result | Type | Ref | Trc | X-value | Y-value Function | Function Result |
M1 1 2.431964 GHz 0.61 dém ML 1 2,431964 GHz 0.54 dém
D2 M1 1 -3.256 MHz -6.17 dB D2 M1 1 -3.213 MHz -6.04 dB
D3| M1 1 13.459 MHz -6.63 dB D3| M1 1 13,502 MHz -7.10 dB
)i ] Measuring... )i Measuring...  QUALLLLED W6 s 7
Date: 18.JAN.2019 16:45:55 Date: 18.JAN.2019 16:47:14
Data rate MCS0 Data rate MCS1
Spectrum  ® vy Spectrum  ® s
Ref Level 15.00 dBm ® RBW 100 kHz Ref Level 15.00 dim © RBW 100 kHz
o Att 30de @ SWT 10ms ® VBW 300 kHz Mode Auto Sweep Input 1 AC lo Att 30 d8 ® SWT 10 ms @ VBW 300 kHz Mode Auto Sweep Input 1 AC
pS S
[O1Pk Max [O1Pk Max
o D3[1] -6.38 dB| o D3[1] -6.34 dB|
13.4150 MHz| 13.6760 MHz|
od ML M1[1] -0.36 dBm)| o M M1[1] -0.34 dBm)|
D2 0a 2.4319640 GHz > 2.4319640 GHz
A
-10d = -10d 2
20d 20d
304 -30d
-4n der 40 4
=50 df -50 di
-60d -60d
704 704
-804 -80d
CF 2.437 GHz 691 pts Span 30.0 MHz CF 2,437 GHz 691 pts Span 30.0 MHz
Marker Marker
Type | Ref | Trc | X-value | Y-value |__Function__| Function Result | Type | Ref | Tre | X-value | Y-value |__Function__| Function Result |
ML 1 2.431964 GHz -0.36 dém | ML 1 2,431964 GHz -0.34 dém |
D2 M1 1 -3.213 MHz -6.11d8 | p2 M1 1 -3.69 MHz -6.389.db |
03 M1 1 13.415 MHz -6.38 db | 03 M1 1 13,676 MHz -6.34 db |
ﬂ ] Measuring... @ ﬂ ] Measuring..

Date: 18 JAN.2019 16:48:07

Data rate MCS2

Date: 18 JAN.2019 16:49:16

Data rate MCS3
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Spectrum & Spectrum o
Ref Level 15.00 dBm © RBW 100 kHz Ref Level 15.00 dBm © RBW 100 kHz
o Att 30de @ SWT 10ms ® VBW 300 khz Mode Auto Sweep Input 1 AC lo Att 30de ® SWT 10ms ® VBW 300 kHz Mode Auto Sweep Input 1 AC
PS S
[01Pk Max [01Pk Max
D2[1] -8.07 dB| D3[1] -6.15 dB|
10 d -3.9070 MHz od 13.8930 MHz|
od M1 M1[1] -1.36 dBm| ad M1 M1[1] -2.64 dBm|
~ 2.4319640 GHz M 2.4319640 GHz
o ) B 0
-10d | -10d
204 204
-30 dr; -30d
-40d “4nd
sod sod
-60 df -60 di
-70 di -70 di
-804 -804
CF 2.437 GHz 691 pts Span 30.0 MHz CF 2,437 GHz 691 pts Span 30.0 MHz
Marker Marker
Type | Ref | Trc | X-value | Y-value |__Function__| Function Result | Type | Ref | Tre | X-value | Y-value |__Function__| Function Result |
M1 1] 2.431964 GHz -1.36 dBm | M1 1 2.431964 GHz -2.64 dBm |
pz| M1 1] -3,907 MHz -8.07 dB | D2| M1 1 -3.821 MHz -6.44 dB |
D3| M1 1] 13,840 MHz -6.24 db | D3| M1 1 13,893 MHz -6.15 dB |
ﬂ ] Measuring... ﬂ ] Measuring..
Date: 18.JAN.2019 16:50:26 Date: 18.JAN.2019 16:51:58
Data rate MCS4 Data rate MCSS
_ Spectrum @] = Spectrum @] s
Ref Level 15.00 dBm © RBW 100 kHz Ref Level 15.00 dm © RBW 100 kHz
lo Att 30de @ SWT 10ms ® VBW 300 kHz Mode Auto Sweep Input 1 AC lo Att 30d8 ® SWT 10 ms ® VBW 300 kHz Mode Auto Sweep Input 1 AC
S S
[0 1Pk Max [0 1Pk Max
D3[1] ~6.02 dB| D3[1] -5.97 dB|
o 13.8490 MHz| o 13.8060 MHz|
od w1 M1[1] -3.70 dBm)| - M1[1] -4.59 dBm)|
v 2.4319640 GHz Y 2.4319640 GHz
0 2 )
-10d = ] -10d e E‘j‘
20d 20d
-30d -30d
“40d “40d
S04 -50d
-60 df -60 di
-70 di -70 di
-804 -804
CF 2.437 GHz 691 pts Span 30.0 MHz CF 2.437 GHz 691 pts Span 30.0 MHz
Marker Marker
Type | Ref | Trc | X-value | Y-value |__Function | Function Result | Type | Ref | Tre | X-value | Y-value |__Function | Function Result |
M1 1] 2.431964 GHz -3.70 dBm | M1 1 2.431964 GHz -4.59 dBm |
D2| M1 1] -3.821 MHz -5.60 dB | D2| M1 1 -3.777 MHz -5.99dB |
D3| M1 1] 13,840 MHz -6.02 dB | D3| M1 1 13,806 MHz -5.97 db |

N

] Measuring.

Date: 18.JAN.2019 16:52:55

Data rate MCS6

Il

] Measuring... [

Date: 18.JAN.2019 16:53:45

Data rate MCS7

TRF FCC_15.247_000
07/10/2016

Page 154 of 212



131 LY
\\“\“ \\_l/wf"/,

Test Report nr. ="Ml ACCREDIA '\

HAC-MRA
s . e
TOVRheinland 28112302009 =772

LUENTE ITALIAND Di ACCREDNTAMINTO -

LAB N° 1356

Report No. 28112302 009

Graphical representation of 6dB Bandwidth

Operation Mode: #3 — Middle Channel (2437 MHz)

Channel Frequency Data rate Channel Bandwidth at -6dB
(No.) (MHz) (MHz)

Middle 2437 MCS0 16,715

Middle 2437 MCS1 16,715

Middle 2437 MCS2 16,628

Middle 2437 MCS3 17,366

Middle 2437 MCS4 17,756

Middle 2437 MCSh 17,714

Middle 2437 MCS6 17,670

Middle 2437 MCS7/ 17,583

Bandwidth at -6dB (Fmin and Fmax)

MCSO Fmin 7478,708 Mz Fmax 2445,473 Mz
MC31 Fmin 2428,791 Mz Fmax 2445,466 MHz
MCS2 Fmin 7478,751 Mz Fmax 2445,379 MHz
MCS3 Fmin 72478.774 Wz Fmax 2445,640 Mz
MCS4 Fmin 2478,057 Mz Fmax 2445,813 Mz
MCS5 Fmin 7478.,143 Mz Fmax 2445,857 MHz
MCSE Fmin 7478.,143 Mz Fmax 2445,813 Mz
MCS7 Fmin 7478,187 Mz Fmax 2445,770 Mz
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Graphical representation of 6dB Bandwidth

Operation Mode: #3 — High Channel (2462 MHz)

®

Spectrum n;: Spectrum ® ug:
Ref Level 15.00 dBm © RBW 100 kHz Ref Level 15.00 d3m © RBW 100 kHz
lo Att 30de @ SWT 10 ms ® VBW 300 kHz Mode Auto Sweep Input 1 AC o Att 30de @ SWT 10ms ® VBW 300 kHz Mode Auto Sweep Input 1 AC
PS PS
[0 1Pk Max [01Pk Max
D3[1] -6.29 dB) D3[1] -5.68 dB)
o d 13.4500 MHz| 0 d 13.4500 MHz|
ad M1 M1[1] -3.32 dBm ad M1 M1[1] -3.35 dBm
v 2.4569640 GHz| A 2.4569640 GHz|
D2 D2 b3 |
-10d -10d
204 204 }
-30d -30d
-40d -40d
=50 df -50 di
-60d 604
704 704
-80d -80d
CF 2.462 GHz 691 pts Span 30.0 MHz CF 2,462 GHz 691 pts Span 30.0 MHz
Marker Marker
Type | Ref | Trc | X-value | Y-value Function | Function Result | Type | Ref | Trc | X-value | Y-value Function | Function Result |
M1 1 2,456964 GHz -3.32 dém ML 1 2,456064 GHz -3.35 dem
D2 M1 1 -3.517 MHz -5.86 dB D2 M1 1 -3.256 MHz -6.24 dB
D3| M1 1 13.459 MHz -6.29 dB D3| M1 1 13,459 MHz -5.68 dB
)i | Measuring... WRRKNNAND e y )i Measuring... ff y
Date: 18.JAN.2019 17:19:55 Date: 18.JAN.2019 17:20:51
Data rate MCS0 Data rate MCS1
Spectrum  ® vy Spectrum  ® s
Ref Level 15.00 dBm ® RBW 100 kHz Ref Level 15.00 dim © RBW 100 kHz
o Att 30de @ SWT 10ms ® VBW 300 kHz Mode Auto Sweep Input 1 AC lo Att 30 d8 ® SWT 10 ms @ VBW 300 kHz Mode Auto Sweep Input 1 AC
pS S
[O1Pk Max [O1Pk Max
o D3[1] ~6.29 dB| o D3[1] ~6.26 dB|
13.4150 MHz| 13.6760 MHz|
o o M1[1] -4.32 dBm)| o " M1[1] -4.31 dBm)|
v 2.4569640 GHZ v 2.4569640 GHz
-10d L2 b -10d =
20d 20d
304 -30d
-40d -40d
50.da “50d
-60d -60d
704 704
-804 -80d
CF 2.462 GHz 691 pts Span 30.0 MHz CF 2,462 GHz 691 pts Span 30.0 MHz
Marker Marker
Type | Ref | Trc | X-value | Y-value |__Function__| Function Result | Type | Ref | Tre | X-value | Y-value |__Function__| Function Result |
ML 1 2.456964 GHz -4,32 dém | ML 1 2,456064 GHz -4.31 dem |
D2 M1 1 -3.473 MHz -6.46 db | p2 M1 1 -3.69 MHz -6.29.db |
03 M1 1 13.415 MHz -6.29 db | 03 M1 1 13,676 MHz -6.26 db |
ﬂ ] Measuring... ﬂ ] Measuring.. |

Date: 18 JAN.2019 17:21:48

Data rate MCS2

Date: 18 JAN.2019 17:22:42

Data rate MCS3

TRF FCC_15.247_000

07/10/2016

Page 156 of 212




L.l

TUVRheinland

S,

W
\\\\‘

Test Report nr.

'
7+,

|

28112302 009

N
“yl

TR

ACCREDIA

LUENTE ITALAND Df ACCREDITAML

<

TO

LAB N° 1356

Report No. 28112302 009

Spectrum & Spectrum o
Ref Level 15.00 dBm © RBW 100 kHz Ref Level 15.00 dBm © RBW 100 kHz
o Att 30de @ SWT 10ms ® VBW 300 khz Mode Auto Sweep Input 1 AC lo Att 30de ® SWT 10ms ® VBW 300 kHz Mode Auto Sweep Input 1 AC
PS S
[01Pk Max [01Pk Max
D3[1] -6.24 dB| D3[1] -6.18 dB|
10 d 13.8490 MHz| od 13.8930 MHz|
- M1[1] -5.02 dBm)| o M1[1] -6.75 dBm)|
Y 2.4569640 GHz| ™I 2.4569640 GHZ|
v
-10d - od -10d g2 £
P A| Y A
204 204
-30d -30d
04 -40id
=50 df -50 di
-60d 60d
704 -70d
-804 -804
CF 2.462 GHz 691 pts Span 30.0 MHz CF 2,462 GHz 691 pts Span 30.0 MHz
Marker Marker
Type | Ref | Trc | X-value | Y-value |__Function__| Function Result | Type | Ref | Tre | X-value | Y-value |__Function__| Function Result |
M1 1] 2.456964 GHz -5.02 dBm | M1 1 2.456964 GHz -6.75 dBm |
pz| M1 1] -3,907 MHz -8.04 dB | D2| M1 1 -3.821 MHz -6.10 dB |
D3| M1 1] 13,840 MHz -6.24 db | D3| M1 1 13,893 MHz -6.16 dB |
ﬂ ] Measuring... ﬂ ] Measuring..
Date: 18.JAN.2019 17:23:29 Date: 18.JAN.2019 17:24:21
Data rate MCS4 Data rate MCSS
_ Spectrum @] = Spectrum @] s
Ref Level 15.00 dBm © RBW 100 kHz Ref Level 15.00 dm © RBW 100 kHz
lo Att 30de @ SWT 10ms ® VBW 300 kHz Mode Auto Sweep Input 1 AC lo Att 30d8 ® SWT 10 ms ® VBW 300 kHz Mode Auto Sweep Input 1 AC
PS PS
[0 1Pk Max [0 1Pk Max
D3[1] 6.01 dB| D3[1] ~6.02 dB|
o 13.8490 MHz| o 13.8060 MHz|
- M1[1] -7.72 dBm)| - M1[1] -8.94 dBm)|
M1 2.4569640 GHz i 2.4569640 GHz
v
-10d - - -10d - Y 5
[ A | A
20d 20d
-30d -30d
40/ 40 d8
S04 -50d
60d 60d
704 704
-80 df -80 di
CF 2.462 GHz 691 pts Span 30.0 MHz CF 2.462 GHz 691 pts Span 30.0 MHz
Marker Marker
Type | Ref | Trc | X-value | Y-value |__Function | Function Result | Type | Ref | Tre | X-value | Y-value |__Function | Function Result |
M1 1] 2.456964 GHz -7.72 dBm | M1 1 2.456964 GHz -8.94 dBm |
D2| M1 1] -3.821 MHz -5.40 dB | D2| M1 1 -3.777 MHz -5.04 dB |
D3| M1 1] 13,840 MHz -6.01 dB | D3| M1 1 13,806 MHz -6.02 dB |
ﬂ ] Measuring... y ﬂ ] Measuring.. @ Ak s y
Date: 18.JAN.2019 17:25:06 Date: 18.JAN.2019 17:25:52
Data rate MCS6 Data rate MCS7
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Graphical representation of 6dB Bandwidth

Operation Mode: #3 — High Channel (2462 MHz)

Channel Frequency Data rate Channel Bandwidth at -6dB
(No.) (MHz) (MHz)
High 24672 MCS0 16,976
High 24672 MCS1 16,715
High 2462 MCS2 16,888
High 24672 MCS3 17,366
High 24672 MCS4 17,756
High 2462 MCSh 17,714
High 24672 MCS6 17,670
High 24672 MCS7/ 17,583

Bandwidth at -6dB (Fmin and Fmax)

MCSO Fmin 7453,447 Wz Fmax 2470,473 Mz
MC31 Fmin 2453,708 MHz Fmax 2470,423 Mz
MCS2 Fmin 7453,491 Mz Fmax 2470,379 Mz
MCS3 Fmin 72453.774 Wz Fmax 2470,640 Mz
MCS4 Fmin 2453,057 Mz Fmax 2470,813 Mz
MCS5 Fmin 7453,143 Mz Fmax 2470,857 MHz
MCSE Fmin 7453,143 Mz Fmax 2470,813 Mz
MCS7 Fmin 7453,187 Mz Fmax 2470,770 Mz
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11.4 TEST: RF power output, radiated (EIRP) PASS
Parameters required prior to the Laboratory Ambient Temperature (°C) 15t0 35°C
test Relative Humidity (%) 30 to 60 %
Parameters recorded during the Laboratory Ambient Temperature (°C) 22,5°C
test Relative Humidity (%) 51%

Air pressure (hPa) 1020

Power Supply / Frequency

Application Point

Fully configured sample tested at
the power line frequency

+3,7V dc

RF Connector

Equipment mode:

Operation mode

#1#2 #3

FCC Standard

§15.247 (B) (3)

(b) The maximum peak conducted output power of the intentional radiator shall not exceed the following:

(1) For frequency hopping systems operating in the 2400-2483.5 MHz band employing at least 75 non-
overlapping hopping channels, and all frequency hopping systems in the 5725-5850 MHz band: 1 watt. For
all other frequency hopping systems in the 2400-2483.5 MHz band: 0.125 watts.

(2) For frequency hopping systems operating in the 902-928 MHz band: 1 watt for systems employing at
least 50 hopping channels; and, 0.25 watts for systems employing less than 50 hopping channels, but at
least 25 hopping channels, as permitted under paragraph (a)(1)(i) of this section.

(3) For systems using digital modulation in the 902-928 MHz, 2400-2483.5 MHz, and 5725-5850 MHz
bands: 1 Watt. As an alternative to a peak power measurement, compliance with the one Watt limit can be
based on a measurement of the maximum conducted output power. Maximum Conducted Output Power is
defined as the total transmit power delivered to all antennas and antenna elements averaged across all
symbols in the signaling alphabet when the transmitter is operating at its maximum power control level.
Power must be summed across all antennas and antenna elements. The average must not include any
time intervals during which the transmitter is off or is transmitting at a reduced power level. If multiple
modes of operation are possible (e.g., alternative modulation methods), the maximum conducted output
power is the highest total transmit power occurring in any mode.

(4) The conducted output power limit specified in paragraph (b) of this section is based on the use of
antennas with directional gains that do not exceed 6 dBi. Except as shown in paragraph (c) of this section,
if transmitting antennas of directional gain greater than 6 dBi are used, the conducted output power from
the intentional radiator shall be reduced below the stated values in paragraphs (b)(1), (b)(2), and (b)(3) of
this section, as appropriate, by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

Further information to test setup

EUT

Attenuator

Spectrum
Analyzer (or
Power Meter)

(optional)

TRF FCC_15.247_000
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Test Equipment Used

Description Manufacturer Model Identifier Calibration Calibration
date due

EMI Test Receiver R&S ESR 3 2782768 12/2018 12/2019

Fast Power Sensor R&S NRP-Z81 87020796 04/2018 04/2019

Test Method Used

According to Par. 8.2.2.3 (Measurement using a power meter (PM)) of KDB 558074 D01 15.247 Meas
Guidance v05r02 (and par. 11.9.2.3.2 of ANSI C63.10)

AVGPM-G (Measurement using a gated RF average-reading power meter)

Measurements has been performed using a wideband gated RF power meter provided that the gate
parameters are adjusted such that the power is measured only when the EUT is transmitting at its maximum

power control level. Since this measurement is made only during the ON time of the transmitter, no duty cycle
correction is required.

TRF FCC_15.247_000
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Operation Mode: #1 - RF power output (Conducted)

Channel Data rate Conducted Output Power Limit
(No.) Frequency (Mbit/s) (W)
(MHz) (dBm) (mW)
Low 2412 ] 12,74 18,79 1
Low 2412 Z 12,61 18,23 1
Low 2412 5.,b 12,65 18,40 1
Low 2412 11 12,62 18,28 1
Channel Data rate Conducted Output Power Limit
(No.) F’?;‘n‘l‘_lez';cy (Mbit/s) W)
(dBm) (mW)
Middle 2437 1 15,02 31,76 1
Middle 2437 Z 14,93 31,47 1
Middle 2437 5,b 14,91 30,97 1
Middle 2437 11 14,95 31,26 1
Channel Data rate Conducted Output Power Limit
(NO.) Frequency (Mblt/s) (W)
(MHz) (dBm) (mW)
High 2467 1 11,91 15,52 1
High 2467 Z 11,78 15,06 1
High 2467 5.6 11,88 15,41 1
High 2467 11 11,80 15,13 1

TRF FCC_15.247_000
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Operation Mode: #2 - RF power output (Conducted)

Channel Data rate Conducted Output Power Limit
(No.) Frequency (Mbit/s) (W)
(MHz) (dBm) (mW)
Low 2417 B 12,35 17,18 1
Low 2417 9 12,372 17,06 1
Low 2412 12 12,34 17,14 1
Low 2417 18 11,37 13,70 1
Low 2417 24 11,45 13,96 1
Low 2412 36 10,74 11,85 1
Low 2417 48 3,56 717 1
Low 2417 b4 7,54 5,67 1
Channel Data rate Conducted Output Power Limit
(No.) Frequency (Mbit/s) (W)
(MHz) (dBm) (mW)
Middle 2437 B 14,81 30,27 1
Middle 2437 9 14,72 29,64 1
Middle 2437 12 14,76 29,97 1
Middle 2437 18 13,76 23,76 1
Middle 2437 24 13,75 23,71 1
Middle 2437 36 13,08 20,32 1
Middle 2437 48 10,89 12,27 1
Middle 2437 b4 10,03 10,07 1
Channel Data rate Conducted Output Power Limit
(No.) P (Mbit/s) (W)
(MHz) (dBm) (mW)
High 2487 B 11,73 14,89 1
High 2467 9 11,73 14,89 1
High 2467 17 11,71 14,82 1
High 2487 18 10,39 10,94 1
High 2467 74 10,42 11,01 1
High 2467 36 9,49 3,39 1
High 2487 48 7,80 5,62 1

TRF FCC_15.247_000
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Operation Mode: #3 - RF power output (Conducted)

Channel Data rate Conducted Output Power Limit
(No.) Frequency (Mbit/s) (W)
(MHz) (dBm) (mW)
Low 2417 MCS0 12,28 16,90 1
Low 2417 MCS 1 12,74 16,75 1
Low 2412 MCS2 11,29 13,45 1
Low 2417 MCS3 11,78 13,47 1
Low 2417 MCS4 10,70 11,74 1
Low 2412 MCSh 3,93 7,81 1
Low 2417 MCS6 7,89 5,74 1
Low 2417 MCSY 5,43 4,39 1
Channel Data rate Conducted Output Power Limit
(No.) F":?A‘I‘_Ie’;‘:y (Mbit/s) (W)
z
(dBm) (mW)
Middle 2437 MCS0 14,68 79,37 1
Middle 2437 MCS 1 14,64 29,10 1
Middle 2437 MCS2 13,64 23,12 1
Middle 2437 MCS3 13,69 23,38 1
Middle 2437 MCS4 13,09 20,37 1
Middle 2437 MCSh 11,32 13,565 1
Middle 2437 MCS6 10,03 10,06 1
Middle 2437 MCSY 3,99 7,92 1
Channel Data rate Conducted Output Power Limit
(No.) P (Mbit/s) (W)
(MHz) (dBm) (mW)
High 2487 MCS0 11,68 14,72 1
High 2467 MCS1 11,63 14,565 1
High 2467 MCSZ 10,36 10,86 1
High 2487 MCS3 10,38 10,91 1
High 2467 MCS4 9,49 8,89 1
High 2467 MC35 7.99 5,79 1
High 2487 MCS6 5,68 4,65 1
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11.5 TEST: Out-of-band emissions PASS
Parameters required prior to the Laboratory Ambient Temperature (°C) 15t0 35°C
test Relative Humidity (%) 30 to 60 %
Parameters recorded during the Laboratory Ambient Temperature (°C) 22°C
test Relative Humidity (%) 50%

Air pressure (hPa) 1020

Power Supply / Frequency

Application Point

Fully configured sample tested at
the power line frequency

+3,7V dc

RF Connector

Equipment mode:

Operation mode

#1#2 #3

FCC Standard

§15.247 (D)

(d) In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated intentional radiator is operating, the radio frequency power that is produced by the intentional
radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band that contains the
highest level of the desired power, based on either an RF conducted or a radiated measurement, provided
the transmitter demonstrates compliance with the peak conducted power limits. If the transmitter complies
with the conducted power limits based on the use of RMS averaging over a time interval, as permitted
under paragraph (b)(3) of this section, the attenuation required under this paragraph shall be 30 dB instead
of 20 dB. Attenuation below the general limits specified in §15.209(a) is not required. In addition, radiated
emissions which fall in the restricted bands, as defined in §15.205(a), must also comply with the radiated
emission limits specified in §15.209(a) (see §15.205(c)).

Further information to test setup

EUT

pil

Attenuator

Spectrum
Analyzer (or
Power Meter)

(optional)
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Test Equipment Used

_ . Calibration Calibration
Description Manufacturer Model Identifier date due
EMI Test Receiver R&S ESU 40 2782345 05/2018 05/2019
Highpass Filter Wainwright Instr. WHKX10-
2590-2800 2782704 05/2018 05/2019

Test Method Used

According to Par. 8.5 of KDB 558074 D01 15.247 Meas Guidance v05r02 (and par. 11.11 of ANSI
C63.10)
If maximum conducted (average) output power was used to determine compliance as described in 11.9.2,

then the peak power in any 100 kHz bandwidth outside of the authorized frequency band shall be
attenuated by at least 30 dB relative to the maximum in-band peak PSD level in 100 kHz (i.e., 30 dBc).
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Graphical representation of Antenna Port Spurious Emission - Conducted

Operation Mode: #1 — Low Channel (2412 MHz) — 1Mbit/s (worst case)

Fundamental Frequency: 30MHz — 1000MHz
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Frequency: 10GHz — 18GHz Frequency: 18GHz — 26 GHz
® %
1 (2] 7 =
e =
e TP EPTAIFETIT NPON OUTIOR I BT GREPS NP VP 7|
Frequency Measured Fundamental Diﬁ;egence Peak Limit at Margin
Level Peak / Spurious PK _300B (dB
(MHz) power (dBm) (dBm) (dB) power —30dB (dBm) (dB)
97,65 -44,19 47,47 17,47
3215,25 -48,40 51,68 21,68
4823,50 -32,29 35,57 5,57
7236,75 -41,53 +3,28 44,81 -26,72 14,81
9648,25 -55,16 58,44 28,44
14480,0 -57,28 60,56 30,56
25892,00 -56,77 60,05 30,05
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Graphical representation of Antenna Port Spurious Emission - Conducted

Operation Mode: #2 — Low Channel (2412 MHz) — 6Mbit/s (worst case)

Fundamental Frequency: 30MHz — 1000MHz
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Frequency: 10GHz — 18GHz Frequency: 18GHz — 26 GHz
® &
(2l ) (2]
e e A e e e e e T e
Frequency Measured Fundamental Diﬁ;egence Peak Limit at Margin
Level Peak / Spurious PK _300B (dB

(MHz) power (dBm) (dBm) (dB) power ~30dB (dBm) (dB)
96,44 -52,35 52,21 22,21
3215,25 -48,10 47,96 17,96
4821,75 -39,60 39,46 9,46
7235,00 -44,82 -0,14 44,68 -30,14 14,68
9648,25 -54,32 54,18 24,18
12964,0 -57,31 57,17 27,17
24706,00 -56,90 56,76 26,76
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Graphical representation of Antenna Port Spurious Emission - Conducted

Operation Mode: #3 — Low Channel (2412 MHz) — MCSO (worst case)

Fundamental Frequency: 30MHz — 1000MHz
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Frequency: 10GHz — 18GHz Frequency: 18GHz — 26 GHz
® @
1 (2] 7
= =
T e L A e S e e e e e T R E e
Frequency Measured Fundamental Diﬁ;egence Peak Limit at Margin
Level Peak / Spurious PK —30dB (dB
(MHz) power (dBm) (dBm) (dB) power ~30dB (dBm) (dB)
99,35 -51,91 51,75 21,75
3215,25 -48,49 48,33 18,33
4825,25 -41,00 40,84 10,84
7236,75 -44,41 -0,16 44,25 -30,16 14,25
9648,25 -55,14 54,98 24,98
16986,0 -57,42 57,26 27,26
25858,0 -56,47 56,31 26,31
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Graphical representation of Antenna Port Spurious Emission - Conducted

Operation Mode: #1 — Middle Channel (2437 MHz) — 1Mbit/s (worst case)

Fundamental Frequency: 30MHz — 1000MHz
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Frequency: 10GHz — 18GHz Frequency: 18GHz — 26 GHz
A B ie . EEE
= b )
e e e e SIS P e [P S E NP

Frequency Measured Funﬁz\r:;?ntal 5 eaD‘i(ﬁ;eg?)Tﬁ; Us Peak Limit at Margin

(MHz) power (dBm) (dBm) (dB) PK power —30dB (dBm) (dB)
122,63 -40,60 46,02 16,02
3248,50 -48,49 53,91 23,91
4874,22 -29,27 34,69 4,69
7312,00 -37,33 5,42 42,75 -24,58 12,75
9748,00 -53,80 59,22 29,22
17716,0 -57,08 62,50 32,50
25370,0 -56,14 61,56 31,56
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Graphical representation of Antenna Port Spurious Emission - Conducted

Operation Mode: #2 — Middle Channel (2437 MHz) — 6Mbit/s (worst case)

Fundamental Frequency: 30MHz — 1000MHz

® *RBW 100 kiiz . ® SRBH 100 Kiiz
* VW 300 Kiiz Ve 300 kiz

Ref 20 dmm “Ate 20 dB SWT 20 ms 31968 Ref 20 dim “Ate 20 d8 SWT 100 ms

Center 2.437 Gz 2.5 MHz/ Span 25 MHz start 30 MHz 97 MHz/ Stop 1 GHz

Frequency: 1GHz — 3GHz Frequency: 3GHz — 10GHz

® *RBW 100 kHz @ *RBW 100 kHz
*VBW 300 kHz “VBW 300 khz
SWT 700 ms

Ref 20 dBm *Att 20 dB SHT 200 ms 3 Ref 20 dBm *Att 20 dB

Start 1 GHz 200 MHz/ Stop 3 GHz S— Er— [EUp—

TRF FCC_15.247_000
07/10/2016

Page 176 of 212




WM,
..\\\\Q///”/',

TestReportnr.  ~~—""- WNgel:{=Ap]I-} ,.\

LENTE ITALAND Df ACCREDITAMINTO

. ® 28112302009 ~ —-7
TUVRheinland TN
LAB N° 1356
Report No. 28112302 009
Frequency: 10GHz — 18GHz Frequency: 18GHz — 26 GHz
® %
= 7 [2]
fitinsaneinenisnsotemnmieitvinmri s RS e e e R L
Frequency Measured Fundamental Diﬁ;egence Peak Limit at Margin
Level Peak / Spurious PK —30dB (dB

(MHz) power (dBm) (dBm) (dB) power ~30dB (dBm) (dB)
121,66 -48,43 50,59 20,59
3248,50 -48,24 50,40 20,40
4874,25 -38,23 40,39 10,39
7310,25 -40,20 2,16 42,36 -27,84 12,36
9748,00 -54,54 56,70 26,70
10960,0 -57,58 59,74 29,74
22812,0 -56,56 58,72 28,72
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Graphical representation of Antenna Port Spurious Emission - Conducted

Operation Mode: #3 — Middle Channel (2437 MHz) — MCSO0 (worst case)

Fundamental Frequency: 30MHz — 1000MHz
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Frequency: 10GHz — 18GHz Frequency: 18GHz — 26 GHz
® @ :
7 7
= =
e e T R e TP PR PP NVR PO TGS SN R
Frequency Measured Fundamental Diﬁ;eéence Peak Limit at Margin
Level Peak / Spurious PK —30dB (dB
(MHz) power (dBm) (dBm) (dB) power ~30dB (dBm) (dB)
123,36 -49,79 51,96 21,96
3248,50 -48,15 50,32 20,32
4872,50 -38,02 40,19 10,19
7312,00 -39,49 2,17 41,66 -27,83 11,66
9748,00 -55,32 57,49 27,49
16984,0 -57,51 59,68 29,68
25610,0 -56,52 58,69 28,69
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Graphical representation of Antenna Port Spurious Emission - Conducted

Operation Mode: #1 — High Channel (2462 MHz) — 1Mbit/s (worst case)

Fundamental Frequency: 30MHz — 1000MHz

* VBW 300 kHz m *VBW 300 kHz

Ref 20 dBm “Att 20 dB SHT 20 ms Ref 20 dmm *Att 20 dB SWT 100 ms

[a] =
v}
= c il =

Center 2.462 Ghz 2 muz/ Span 20 MHz Start 30 MHz 97 MHz/ Stop 1 GHz

Frequency: 1GHz — 3GHz Frequency: 3GHz — 10GHz
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VB 300 Kz “vBH 300 kiiz

Ref 20 dBm *Att 20 B SWT 200 ms Ref 20 dBm *Att 20 B SWT 700 ms
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Frequency: 10GHz — 18GHz Frequency: 18GHz — 26 GHz
% &
7 (2] 7
= | =
e a4
Frequency Measured Fundamental Diﬁ;egence Peak Limit at Margin
Level Peak / Spurious PK —30dB (dB
(MHz) power (dBm) (dBm) (dB) power ~30dB (dBm) (dB)
147,61 -47,03 49,02 19,02
3281,75 -47,73 49,72 19,72
4923,25 -36,79 38,78 8,78
1,99 -28,01
7385,50 -42,17 44,16 14,16
14346,0 -57,02 59,01 29,01
24214,0 -56,77 58,76 28,76
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Graphical representation of Antenna Port Spurious Emission - Conducted

Operation Mode: #2 — High Channel (2462 MHz) — 6Mbit/s (worst case)

Fundamental Frequency: 30MHz — 1000MHz
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Frequency: 10GHz — 18GHz Frequency: 18GHz — 26 GHz
@ ® o
0 ? ’ﬁ
et et liemsisegpp ottt sel b idfnsai]
Frequency Measured Fundamental Diﬁ;egence Peak Limit at Margin
Level Peak / Spurious PK —30dB (dB
(MHz) power (dBm) (dBm) (dB) power ~30dB (dBm) (dB)
148,09 -54,39 53,26 23,26
3281,75 -47,61 46,48 16,48
4921,50 -46,20 45,07 15,07
-1,13 -31,13
7380,25 -46,78 45,65 15,65
12628,0 -57,05 55,92 25,92
22164,0 -56,92 55,79 25,79
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Graphical representation of Antenna Port Spurious Emission - Conducted

Operation Mode: #3 — High Channel (2462 MHz) — MCSO0 (worst case)

Fundamental Frequency: 30MHz — 1000MHz
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Frequency: 10GHz — 18GHz Frequency: 18GHz — 26GHz
® %
7 LAl [2]
o )
Pttt R ot s e I L e
Frequency Measured Fundamental Dif;egence Peak Limit at Margin
Level Peak / Spurious PK —30dB (dB
(MHz) power (dBm) (dBm) (dB) power ~30dB (dBm) (dB)
146,64 -54,54 53,29 23,29
3281,75 -47,87 46,62 16,62
4926,75 -47,38 46,13 16,13
-1,25 -31,25
7387,25 -45,45 44,20 14,20
15130,0 -57,44 56,19 26,19
21792,0 -56,62 55,37 25,37
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11.6 TEST: 100 kHz Bandwidth of Frequency Band Edges PASS
Parameters required prior to the Laboratory Ambient Temperature (°C) 15t0 35°C
test Relative Humidity (%) 30 to 60 %
Parameters recorded during the Laboratory Ambient Temperature (°C) 21°C
test Relative Humidity (%) 52%

Air pressure (hPa) 1020

Power Supply / Frequency

Application Point

Fully configured sample tested at
the power line frequency

RF Connector
Enclosure

+3,7V dc

Equipment mode:

#1 #2 #3

Operation mode

FCC Standard

§15.247 (D)

(d) In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated intentional radiator is operating, the radio frequency power that is produced by the intentional
radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band that contains the
highest level of the desired power, based on either an RF conducted or a radiated measurement, provided
the transmitter demonstrates compliance with the peak conducted power limits. If the transmitter complies
with the conducted power limits based on the use of RMS averaging over a time interval, as permitted
under paragraph (b)(3) of this section, the attenuation required under this paragraph shall be 30 dB instead
of 20 dB. Attenuation below the general limits specified in §15.209(a) is not required. In addition, radiated
emissions which fall in the restricted bands, as defined in §15.205(a), must also comply with the radiated
emission limits specified in §15.209(a) (see §15.205(c)).

Further information to test setup
(Radiated)

3m semi-anechoic chamber
{Shield Room with absorbing materials)

EMI Receiver & Controlier
M 7
L |

Sl

Antenna Tower
: ' Im 1

I [Pt 1ted4m

ot Bl |

| EBUT

Cd +

B - =p,
| Metal Plate

[f ,\§

Further information to test setup
(conducted)

Spectrum
Analyzer (or
Power Meter)

EUT

Attenuator
(optional)
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Test Equipment Used

Description Manufacturer Model Identifier Calljt;'guon Calibration due
CSSA ETS Lindgren FACT3 2026063 05/2017 05/2019
EMI Test R&S ESU 40 2782345 05/2018 05/2019
Receiver
Antenna ETS Lindgren 3124E-PA 2782348 04/2017 04/2020
BiConiLog

Test Method Used

According to Par. 8.7.2 (Marker-Delta method) of KDB 558074 D01 15.247 Meas Guidance v05r02
(and par. 11.13.2 of ANSI C63.10)
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Graphical representation of 100 kHz Bandwidth of Frequency Band Edges - Conducted

Operation Mode: #1 — Low Channel (2412 MHz) — 1Mbit/s (worst case)

® *RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz 2.73 dBm
Ref 20 dBm *Att 20 dB SWT 15 ms 2.412520000 GHz
20 Markdr 2 [T1]]
-49.96 dBm
|, 2.400000000 cuz|IENM
E
s st LRy
rlacy

B VUM Y

B A A
/ |
/ \ o

[—-40

WWHNNMM
—-70
L
-80
Center 2.4 GHz 4 MHz/ Span 40 MHz
Measured peak
Measured power power at Difference Peak Limit at :
Frequency at the band edge fundamental Peak / band edge PK power —30 dB Margin
(MHz (dBm) frequency (dBm) (dB) (dBm) (dB)
2400 -49,96 +2,73 52,69 -27,27 22,69
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Graphical representation of 100 kHz Bandwidth of Frequency Band Edges - Conducted

Operation Mode: #2 — Low Channel (2412 MHz) — 6Mbit/s (worst case)

*RBW 100 kHz
*VBW 300 kHz

Marker 1 [T1 ]

-0.07

@

dBm

Ref 20 dBm *Att 20 dB SWT 15 ms 2.406960000 GHz

20 Markdr 2 [T1]]

-41.28 dBm
. 2.40000¢000 cHz|IEN
)
=A | v
[--10 }
[—-20 jﬂ
[--30
3DB
—-40 AC
--50 M[M‘h
WWWM
[--60
[--70
L
-80
Center 2.4 GHz 4 MHz/ Span 40 MHz
Measured peak o
Measured power power at Difference Peak Limit at ;
Frequency at the band edge fundamental Peak / band edge PK power —30 dB Margin
(115 (dBm) frequency (dBm) (dB) (dBm) (dB)
2400 -41,28 -0,07 41,21 -30,07 11,21
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Graphical representation of 100 kHz Bandwidth of Frequency Band Edges - Conducted

Operation Mode: #3 — Low Channel (2412 MHz) — MCSO (worst case)

® *RBW 100 kHz Marker 2 [T1 ]
*VBW 300 kHz -39.66 dBm
Ref 20 dBm *Att 20 dB SWT 15 ms 2.400000000 GHz
20 Markgr 1 [T1
-0.11 dBm
. 2.406960¢000 Gz |IEM
= v
A 4

§ plsbetabilugelalodblalul
B /
o s

[—-60

[—-70

L
-80
Center 2.4 GHz 4 MHz/ Span 40 MHz
Measured peak o
Measured power power at Difference Peak Limit at )
Frequency at the band edge fundamental Peak / band edge PK power —30 dB Margin
(MHz (dBm) frequency (dBm) (dB) (dBm) (dB)
2400 -39,66 -0,11 39,55 -30,11 9,55
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Graphical representation of 100 kHz Bandwidth of Frequency Band Edges - Conducted

Operation Mode: #1 — High Channel (2462 MHz) — 1Mbit/s (worst case)

*RBW 100 kHz
*VBW 300 kHz

Marker 2 [T1 ]

-56.58 dBm

Ref 20 dBm *Att 20 dB SWT 10 ms 2.483500000 GHz
20 Markdr 1 [T1]]

1.23 dBm
L, 2.46142¢000 cHz|IEN

E

\ 3DB
AC

[—-60

[—-70

L
-80
Center 2.4835 GHz 6 MHz/ Span 60 MHz
Measured peak o
Measured power power at Difference Peak Limit at )
Frequency at the band edge fundamental Peak / band edge PK power —30 dB Margin
(MHz (dBm) frequency (dBm) (dB) (dBm) (dB)
2483,5 -56,58 +2,23 58,81 -27,77 28,81
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Graphical representation of 100 kHz Bandwidth of Frequency Band Edges - Conducted

Operation Mode: #2 — High Channel (2462 MHz) — 6Mbit/s (worst case)

*RBW 100 kHz
*VBW 300 kHz

Marker 1 [T1 ]
-1.21 dBm

@

Ref 20 dBm *Att 20 dB SWT 10 ms 2.456920000 GHz
20 Markdr 2 [T1]]
-52.08 dBm
. 2.483500000 crz|IEN
s I I
,}“I" ‘qu ,J‘P‘NIMWJ\M
-10 wl\l \
[—-20 \
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—-50 JM
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18
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Center 2.4835 GHz 6 MHz/ Span 60 MHz
Measured peak o
Measured power power at Difference Peak Limit at )
Frequency at the band edge fundamental Peak / band edge PK power —30 dB Margin
(e (dBm) frequency (dBm) (eB) (dBm) (dB)
2483,5 -52,08 -1,21 50,87 -31,21 20,87
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Graphical representation of 100 kHz Bandwidth of Frequency Band Edges - Conducted

Operation Mode: #3 — High Channel (2462 MHz) — MCSO0 (worst case)
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Graphical representation of 100 kHz Bandwidth of Frequency Band Edges - Radiated

Operation Mode: #1 — Low Channel (2412 MHz) — 11Mbit/s (worst case)
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Graphical representation of 100 kHz Bandwidth of Frequency Band Edges - Radiated

Operation Mode: #2 — Low Channel (2412 MHz) — 6Mbit/s (worst case)
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Graphical representation of 100 kHz Bandwidth of Frequency Band Edges - Radiated

Operation Mode: #3 — Low Channel (2412 MHz) — MCSO (worst case)
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Graphical representation of 100 kHz Bandwidth of Frequency Band Edges - Radiated

Operation Mode: #1 — High Channel (2462 MHz) — 11Mbit/s (worst case)
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Graphical representation of 100 kHz Bandwidth of Frequency Band Edges - Radiated

Operation Mode: #2 — High Channel (2462 MHz) — 6Mbit/s (worst case)
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Graphical representation of 100 kHz Bandwidth of Frequency Band Edges - Radiated

Operation Mode: #3 — High Channel (2462 MHz) — MCSO0 (worst case)
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11.7 TEST: Additional provisions to the general radiated emission limitations.

PASS

Parameters required prior to the Laboratory Ambient Temperature (°C) 15t035°C

test

Relative Humidity (%) 30 to 60 %

Parameters recorded during the Laboratory Ambient Temperature (°C)

test Relative Humidity (%)

Air pressure (hPa)

— Power Supply / Frequency Application Point

Fully configured sample tested at +3,7V dc ———————

the power line frequency

Equipment mode: Operation mode #1 #2 #3

FCC Standard §15.215 (A) (B) (C)

(A) The regulations in §§ 15.217-15.257 provide alternatives to the general radiated
emission limits for intentional radiators operating in specified frequency bands. Unless
otherwise stated, there are no restrictions as to the types of operation permitted under these
sections.

(B) In most cases, unwanted emissions outside of the frequency bands shown in these
alternative provisions must be attenuated to the emission limits shown in Section 15.209. In
no case shall the level of the unwanted emissions from an intentional radiator operating
under these additional provisions exceed the field strength of the fundamental emission.

VERDICT

PASS

(C) Intentional radiators operating under the alternative provisions to the general emission
limits, as contained in §§ 15.217 through 15.257 and in Subpart E of this part, must be
designed to ensure that the 20 dB bandwidth of the emission, or whatever bandwidth may
otherwise be specified in the specific rule section under which the equipment operates, is
contained within the frequency band designated in the rule section under which the
equipment is operated. The requirement to contain the designated bandwidth of the
emission within the specified frequency band includes the effects from frequency sweeping,
frequency hopping and other modulation techniques that may be employed as well as the
frequency stability of the transmitter over expected variations in temperature and supply
voltage. If a frequency stability is not specified in the regulations, it is recommended that the
fundamental emission be kept within at least

VERDICT

PASS
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11.8 TEST: Power Spectral Density PASS
Parameters required prior to the Laboratory Ambient Temperature (°C) 15t035°C
test Relative Humidity (%) 30 to 60 %
Parameters recorded during the Laboratory Ambient Temperature (°C) 24°C
test Relative Humidity (%) 37%

Air pressure (hPa) 1020

Power Supply / Frequency

Application Point

Fully configured sample tested at
the power line frequency

+3,7V dc

RF Connector

Equipment mode:

Operation mode

#1H#2 #3

FCC Standard

§15.247 (E)

(e) For digitally modulated systems, the power spectral density conducted from the intentional radiator to the

antenna shall not be greater than 8 dBm in any 3 kHz band during any time interval of continuous transmission.

This power spectral density shall be determined in accordance with the provisions of paragraph (b) of this
section. The same method of determining the conducted output power shall be used to determine the power

spectral density.

Further information to test setup

EUT

1

Attenuator

Spectrum
Analyzer (or
Power Meter)

(optional)
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Test Equipment Used
Description Manufacturer Model Identifier Calibration Calibration
date due
EMI Test Receiver R&S ESU 40 2782345 05/2018 05/2019

Test Method Used

AVGPSD-2 of ANSI C63.10)

According to Par. 8.4 of KDB 558074 D01 15.247 Meas Guidance v05r02 (and par. 11.10.5 Method

TRF FCC_15.247_000
07/10/2016

Page 202 of 212




Test Report nr. N ACCREDIA '\

TOVRheinland 28112302 009 NS

LUENTE ITALAND Df ACCREDNTAMENTO

LAB N° 1356

Report No. 28112302 009

Graphical representation of Power Spectral Density

Operation Mode: #1 — Low Channel (2412 MHz) — 1Mbit/s (worst case)

® *RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz 2.67 dBm
Ref 30 dBm *Att 40 dB SWT 20 ms 2.410466250 GHz
30
I [ 2 |
SGL
1 RME
= |
£k

i W d

[—-10

--20
swp| 100 of 100 N\‘

3DB

AC

[—-40

[—-50

[—-60

=70

Center 2.412 GHz 1.5 MHz/ Span 15 MHz

Date: 21.JAN.2019 17:04:49

Channel Frequency Conducted Power Spectral Density Limit
(No.) (MHz) (dBm)
Measured Duty cycle Total
(dBm) (dB) (dBm)
Low 2412 2,67 0,50 3,17 8

TRF FCC_15.247_000
07/10/2016

Page 203 of 212




Test Report nr.

TUVRheinIar?d 28112302 009

ACCREDIA

LENTE ITALAND Df ACCREDITAMINTO

<

LAB N° 1356

Report No. 28112302 009

Graphical representation of Power Spectral Density

Operation Mode: #2 — Low Channel (2412 MHz) — 6Mbit/s (worst case)
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Low 2412 -0,44 0,55 0,1 8
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Graphical representation of Power Spectral Density

Operation Mode: #3 — Low Channel (2412 MHz) — MCSO (worst case)
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*VBW 300 kHz
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Channel Frequency Conducted Power Spectral Density Limit
(No.) (MHz) (dBm)
Measured Duty cycle Total
(dBm) (dB) (dBm)
Low 2412 -0,66 0,59 -0,07 8
TRF FCC_15.247_000 Page 205 of 212

07/10/2016




Test Report nr. N ACCREDIA '\

TOVRheinland 28112302 009 NS

LUENTE ITALAND Df ACCREDNTAMENTO

LAB N° 1356

Report No. 28112302 009

Graphical representation of Power Spectral Density

Operation Mode: #1 — Middle Channel (2437 MHz) — 1Mbit/s (worst case)
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Middle 2437 4,87 0,50 5,37 8
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Graphical representation of Power Spectral Density

Operation Mode: #2 — Middle Channel (2437 MHz) — 6Mbit/s (worst case)
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Graphical representation of Power Spectral Density

Operation Mode: #3 — Middle Channel (2437 MHz) — MCSO0 (worst case)
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Middle 2437 1,46 0,59 2,06 8
TRF FCC_15.247_000 Page 208 of 212

07/10/2016



LUENTE ITALAND Df ACCREDNTAMENTO

Test Report nr. N ACCREDIA '\

TUVRheinIar?d 28112302 009

LAB N° 1356

Report No. 28112302 009

Graphical representation of Power Spectral Density

Operation Mode: #1 — High Channel (2462 MHz) — 1Mbit/s (worst case)
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Channel Frequency Conducted Power Spectral Density Limit
(No.) (MHz) (dBm)
Measured Duty cycle Total
(dBm) (dB) (dBm)
High 2467 1,42 0,50 1,92 8
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Graphical representation of Power Spectral Density

Operation Mode: #2 — High Channel (2462 MHz) — 6Mbit/s (worst case)
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High 2467 -1,86 0,55 -1,31 8
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