J. J. Keller VideoProtects
Dual-Facing Dash Cam VP220

Infringement where the main antenna is
considered the first antenna

* The photos used for the J. J. Keller VideoProtects Dual-Facing Dash Cam VP220 correspond to the Streamax AD Plus, since both devices have the same
architecture and same antenna geometries. CONFIDENTIAL
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Claim 6

[6-preamble] A
wireless device
comprising

[6a] an antenna
system comprising
[6b] a ground plane
and

[6c] at least two
antennas within the
wireless device, the
antenna system
comprising:

[6-preamble]
Wireless device

[6a] Antenna
system

[6b] Ground plane
(indicated in green)

The antenna system comprises a ground plane
and [6c] at least two antennas (indicated in red
and blue) within the wireless device
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Claim 6

[6d] a first antenna
configured to provide
operation in at least
four frequency bands
being used by 4G
communication
standards, wherein

[6d] The antenna system comprises a first antenna Extended Temperature e sasc
(indicated in red) configured to provide operation in at
least LTE 700(B12)/850(B5)/1700-2100(B4)/1900(B2) . .

Antenna system

¥ 2112.06

00000000

Quectel EC25 Series

LTE Cat 4 EC25-AF

Region/Operator North America FirstNet
Dimensions (mm) 32.0%29.0%2.4

Operation Temperature 357~ +75°C

LTE-FDD

B2/B4/B5/B12/B13/B14/B66/
B71

WCDMA B2/B4/B5
GSM/EDGE \
GPS/GLONASS/BeiDou

GNSS Compass)/Galileofz5s
Optional)

Source: Communication module specification
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Claim 6

[6€] at least two of
the at least four
frequency bands are
contained within a
first frequency range
and

[6f] at least two of the
four frequency bands
are contained within a
second frequency
range,

[6g] the First
frequency range being
lower in frequency
than the second
frequency range,

Quectel EC25 Series

LTE Cat4 EC25-AF
Region/Operator North America FirstNet
[6e] At least two of the at least four frequency bands are oimersions (]
contained within a first frequency range (filled in red) and — R
[6f] at least two of the at least four frequency bands are Btended Temperatns aoc-sse
contained within a second frequency range (filled in blue) s > o0

LTE-TDD \

WCDMA B2/84/85

GSM/EDGE \
GPS/GLONASS/BeiDou
Com

pass)/Galileo/QZSS
Optional)

GNSS

Source: Communication module specification

[6g] The First frequency range being lower in

frequency than the second frequency range

First frequency range Second frequency range

LTE LTE

LTE LTE 1700(B4): T 1700(B4): RX

700(B12) 850(B5)

rrr+—1+ 1+ &1t & ©T ° 7 1 [ " rr 1 |
500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300 2400 2500

Frequency [MHz]
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Claim 6 [6h] The First antenna defines a first antenna
) contour (indicated in blue and red) comprising
[6h] the first antenna an entire perimeter of the first antenna

defining a first
antenna contour
comprising an entire
perimeter of the first
antenna, and
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Claim 6 [6i] The First antenna contour has a level of complexity defined
[6] wherein the first by complexity factor F,, having a value of at least 1.20

antenna contour has a
level of complexity
defined by complexity
fFactor F,, having a
value of at least 1.20
and

N, =10 cells

_log(N,) —log(N,) _  log(27) —log(10)

=143 >=1.20
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log (7) log (7>
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Claim 6

[6j] complexity factor
F5, having a value of at
least 1.35; and

Fo=-————m - 1
log (7> log (7)

[6j] The first antenna contour has a level of complexity defined

by complexity factor F5, having a value of at least 1.35

2627 7829303132333435 36 37 383540
42 834445464748 54

_log(N3) —log(Ny) _ log(72) —log(27)

8. (e
18
26 21

N, =72 cells

=141>1.35

N, = 27 cells
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Claim 6

[6k] a second antenna
configured to operate
in at least one
frequency band being
used by a 4G
communication
standard,

Antenna system

Quectel EC25 Series

[ — 1 T e i . LTE Cat 4 EC25-AF
2 J c.. g . Region/Operator North America FirstNet
e e 2 Dimensions (mm) 320%x29.0x 2.4
5 e [ Operation Temperature 35°C~ +75°C
A Extended Temperature -40°C ™~ 485°C
o - LTE-FDD g%m/ss/mz/mz/am/nss/
j i 2 X LTE-TDD \
i 22&12";0‘?9 : WCDMA E2/B4/B5
| LM 1| GSM/EDGE \
“ GPS/GLONASS/BeiDou

(Compass)/Galileo/az5s
[Optional)

10

Communication module specification

[6k] The antenna system comprises a second antenna (indicated
in blue) configured to operate in at least LTE 700(B12)
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Claim 6
[l th d [6l] The second antenna defines an antenna box (outlined in
[61] the secon pink) that is a minimum-sized parallelepiped that completely

antenna defining an encloses a volume of the second antenna
antenna box that s a

minimum-sized
parallelepiped that
completely encloses a
volume of the second
antenna and

[6m] wherein each
face of the minimum-
sized parallelepiped is
tangent to at least
one point of the
volume of the second
antenna,

[6m] Each face of the minimum-sized
parallelepiped is tangent to at least one
point of the volume of the second antenna
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Claim 6

[6n] an orthogonal
projection of the
antenna box along a
normal to a face with
a largest area of the
second antenna
defining

[60] an antenna
rectangle,

[60] Antenna rectangle
(Filled in green)

*Normal to a face means perpendicular to the face

[6n] An orthogonal projection of the antenna box
along a normal to a face* with a largest area of the
second antenna

10
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Claim 6 . )
[6p] Aspect ratio of the antenna rectangle being
[6p] an aspect ratio of defined as a ratio between a width and a height of
the antenna rectangle the antenna rectangle, and wherein the aspect
being defined as a ratio has a value of 46.4/12=3.9>2

ratio between a width
and a height of the
antenna rectangle,
and wherein the
aspect ratio has a
value of at least 2, and




US 11,349,200 - J. J. Keller VideoProtects Dual-Facing Dash Cam VP220

Claim 6

[6q] At least the first antenna is close to a first short side of a ground plane
rectangle (indicated with a dashed green line) enclosing the ground plane

[6a] wherein at least
one of the first and
second antennas is
close to a first short
side of a ground plane
rectangle enclosing
the ground plane.

First short side
(indicated in pink)

12
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Claim 7 [7a] The first antenna contour
(indicated in blue and red)
comprises at least 20 segments

[7a] The wireless
device of claim 6,
wherein the first
antenna contour
comprises at least 20
segments.
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Claim 9
[9a] The second antenna defines a second antenna
[9a] The wireless contour (indicated in blue and red) comprising an
device of claim 6, entire perimeter of the second antenna

wherein the second
antenna defines a
second antenna
contour comprising an
entire perimeter of
the second antenna,
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Claim 9

[9b] wherein a length
of the second antenna
contour is greater
than four times a
diagonal of the
antenna rectangle.

Diagonal of the antenna
rectangle = 47.9 mm

131.2 mm
[ ] 342mm
D 9.3 mm
Length of the second antenna contour =
(131.2 +34.2 + 9.3 + 30.4 + 18.1) =222.1 mm

30.4 mm

[9b] The length of the second antenna contour

.1 mm) > iagonal of the antenna rectangle

(222.1 ) > 4*Di l of th t tangl

(4*47.9 =191.6 mm) : 18.1 mm
CONFIDENTIAL
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Claim 10

[10a] The wireless
device of claim 6,
wherein the antenna
system comprises a
third antenna
configured to provide
operation in a wireless
communication
standard.

[10a] The antenna system comprises a third antenna
(indicated in yellow) configured to provide operation in at
least a wireless communication standard: WiFi

QuecteL YRM002
_WiFLANTX1
1065010100010

Road facing
camera

Safety cabin
camera

8 REC

Status Description

Power connection is good: solid green light

Default: light off

When an event alarm is triggered the red light will blink three times

Location connection normal: light off
Location connection abnormal: solid red light

Cellular Network connection normal: light off
Cellular Network connection abnormal: solid red light

Client mode: light off
Access Point (AP) mode: solid red light

Video recording working: light off
Video recording abnormal: solid red light

Video recording working: light off

No extra connect camera or extra camera working: light off
Extra camera connection abnormal: solid red light

Source: VP220 Installation guide

16



J. J. Keller VideoProtects
Dual-Facing Dash Cam VP220

Infringement where the diversity antenna is
considered the first antenna

* The photos used for the J. J. Keller VideoProtects Dual-Facing Dash Cam VP220 correspond to the Streamax AD Plus, since both devices have the sa

architecture and same antenna geometries.
CONFIDENTIAL

me
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Claim 6

[6-preamble] A
wireless device
comprising

[6a] an antenna
system comprising
[6b] a ground plane
and

[6c] at least two
antennas within the
wireless device, the
antenna system
comprising:

[6-preamble]
Wireless device

[6a] Antenna

system

1‘ 2112.06
¥ 2021-09-

gooocaoo (il

[6b] Ground plane
(indicated in green)

The antenna system comprises a ground plane
and [6c] at least two antennas (indicated in red
and blue) within the wireless device

18
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Antenna system

gl g = .

*| 2112.06

}| 2021-09-24% |
-

10

Claim 6

[6d] a first antenna
configured to provide
operation in at least
four frequency bands
being used by 4G
communication
standards, wherein

Quectel EC25 Series

Region/Operator North America FirstNet
Dimensions (mm) 32.0%29.0x2.4

[6d] The antenna system comprises a first antenna
(indicated in red) configured to provide operation in at
least LTE 700(B12)/850(B5)/2100(B4)/1900(B2)

Operation Temperature 35°C~+75°C
Extended Temperature -40°C~ +85°C

LTEFDD E2/B4/B/B12/513/514/B66/

LTE-TDD \
WCDMA B2/B4/BS
GSM/EDGE \
GPS/GLONASS/BeiDou
GNSS [Compass)/Galilea/QZ55
[Optional)

Source: Communication module specification
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Claim 6

[6€] at least two of
the at least four
frequency bands are
contained within a
first frequency range
and

[6f] at least two of the
four frequency bands
are contained within a
second frequency
range,

[6g] the First
frequency range being
lower in frequency
than the second
frequency range,

Quectel EC25 Series

LTE Cat4 EC25-AF
Region/Operator North America FirstNet
[6e] At least two of the at least four frequency bands are oimersions (]
contained within a first frequency range (filled in red) and T R
[6f] at least two of the at least four frequency bands are Btended Tempers e s
contained within a second frequency range (filled in blue) s > o0

LTE-TDD \
WCDMA B2/84/85
GSM/EDGE \

GPS/GLONASS/BeiDou
(Compass)/Galileo/QZS5
Optional)

GNSS

Source: Communication module specification

[6g] The First frequency range being lower in

frequency than the second frequency range

First frequency range Second frequency range

LTE

LTE LTE 1700(B4): RX

700(BA2) 850(B5)
1900(B2)

rr+ 1+t 1+ -+ +~+—~+—&>° & & ° > ° [ [ "
500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300 2400 2500

Frequency [MHz]

20
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Claim 6 [6h] The First antenna defines a first antenna
) contour (indicated in blue and red) comprising
[6h] the first antenna an entire perimeter of the first antenna

defining a first
antenna contour
comprising an entire
perimeter of the first
antenna, and
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[6i] The First antenna contour has a level of complexity defined
by complexity factor F,, having a value of at least 1.20

Claim 6

[6i] wherein the first
antenna contour has a
level of complexity
defined by complexity
fFactor F,, having a
value of at least 1.20
and

21 —

log(N,) —log(N,)  log(25) —log(10)
T log(1/2) 0 log(1/2)

1 2 A A )

N\ 10 i 1o e R < B
. TBIERY 21 2253

N, =10 cells

=132 >=1.20

N, = 25 cells

22
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Claim 6

[6j] complexity factor
F5, having a value of at
least 1.35; and

[6j] The first antenna contour has a level of complexity defined

32 —

by complexity factor F5, having a value of at least 1.35

1 2 3 "41M3R6

16 1718 197202122

_ log(N;) —log(Ny) _ log(77) —log(25)

o (%)

3

£ 581 ISy M0
2324725
3288

TAT12 135475 [
2 200728 9|
3435363738 39 u

44 4526 247 48 49,50 59 (52
53 54 55:56,5%58::59 60|61 62 63 6265 66/ 6 68 68
%0 71 7242374 75 76 ]

405

653 (%)

i 3

1 1233 14.15) 6

200 21

22" %3 Ak S

N3 =77 cells

=1.62>1.35

N, = 25 cells
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Claim 6

[6k] a second antenna
configured to operate
in at least one
frequency band being
used by a 4G
communication
standard,

Antenna system

Quectel EC25 Series

LTECat4 EC25-AF
Region/Operator North America FirstNet
Dimensions (mm) 320%29.0%2.4
Operation Temperature 35°C~ +75°C

Extended Temperature -40°C~ +85°C

LTE-FDD g;/laafsﬁ/mz/\z 13/814/B66/

LTE-TDD
WCDMA
GSM/EDGE

\
B2/B4/BS
\

GPS/GLONASS/BeiDou
(Compass)/Galileo/az5s
[Optional)

GNSS

Communication module specification

[6k] The antenna system comprises a second antenna (indicated
in blue) configured to operate in at least LTE 700(B12)

24
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Claim 6
[l th d [6l] The second antenna defines an antenna box (outlined in
[61] the secon pink) that is a minimum-sized parallelepiped that completely

antenna defining an encloses a volume of the second antenna
antenna box that s a

minimum-sized
parallelepiped that
completely encloses a
volume of the second
antenna and

[6m] wherein each
face of the minimum-
sized parallelepiped is
tangent to at least
one point of the
volume of the second
antenna,

[6m] Each face of the minimum-sized
parallelepiped is tangent to at least one
point of the volume of the second antenna

25
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Claim 6

[6n] An orthogonal projection of the antenna box
along a normal to a face* with a largest area of the
second antenna

[6n] an orthogonal
projection of the
antenna box along a
normal to a face with
a largest area of the
second antenna
defining

[60] an antenna
rectangle,

[60] Antenna rectangle
(Filled in green)

*Normal to a face means perpendicular to the face



US 11,349,200 - J. J. Keller VideoProtects Dual-Facing Dash Cam VP220

S [6p] Aspect ratio of the antenna rectangle being defined as a
[6p] an aspect ratio of ratio between a width and a height of the antenna rectangle,
the antenna rectangle and wherein the aspect ratio has a value of 48.4/11.5=4.2>2

being defined as a
ratio between a width
and a height of the
antenna rectangle,
and wherein the
aspect ratio has a
value of at least 2, and
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Claim 6

[6a] wherein at least
one of the first and
second antennas is
close to a first short
side of a ground plane
rectangle enclosing
the ground plane.

[6q] At least the first antenna is close to a first short side of a ground plane
rectangle (indicated with a dashed green line) enclosing the ground plane

First short side
(indicated in pink)

28
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Claim 7 [7a] The first antenna contour
(indicated in blue and red)
comprises at least 20 segments

[7a] The wireless
device of claim 6,
wherein the first
antenna contour
comprises at least 20
segments.
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Claim 9
[9a] The second antenna defines a second antenna
[9a] The wireless contour (indicated in blue and red) comprising an
device of claim 6, entire perimeter of the second antenna

wherein the second
antenna defines a
second antenna
contour comprising an
entire perimeter of
the second antenna,




US 11,349,200 - J. J. Keller VideoProtects Dual-Facing Dash Cam VP220

Claim 9

[9b] wherein a length
of the second antenna
contour is greater
than four times a
diagonal of the
antenna rectangle.

\J_ J 203.8 mm
I

15.4 mm
Length of the second antenna contour = — s
Diagonal of the antenna (203.8 + 15.4 + 2.5 + 0.4) =222.1 mm = mm
rectangle = 49.7 mm .
0.4 mm
[9b] The length of the second antenna contour
(222.1 mm) > 4*Diagonal of the antenna rectangle
(4*49.7 = 198.8 mm)
CONFIDENTIAL
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Claim 10

[10a] The wireless
device of claim 6,
wherein the antenna
system comprises a
third antenna
configured to provide
operation in a wireless
communication
standard.

[10a] The antenna system comprises a third antenna
(indicated in yellow) configured to provide operation in at
least a wireless communication standard: WiFi

QuecteL YRM002
_WiFLANTX1
1065010100010

Road facing
camera

Safety cabin
camera

8 REC

Status Description

Power connection is good: solid green light

Default: light off

When an event alarm is triggered the red light will blink three times

Location connection normal: light off
Location connection abnormal: solid red light

Cellular Network connection normal: light off
Cellular Network connection abnormal: solid red light

Client mode: light off
Access Point (AP) mode: solid red light

Video recording working: light off
Video recording abnormal: solid red light

Video recording working: light off

No extra connect camera or extra camera working: light off
Extra camera connection abnormal: solid red light

Source: VP220 Installation guide
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