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(57) Abstract: Park control systems and methods operate such that, in response to a request to engage or disengage a park pawl of a
vehicle park pawl system, a controller commands a hydraulic brake system to maintain a hydraulic brake pressure therein generated in
response to depression of a brake pedal by a driver of the vehicle, when vehicle movement is detected after maintaining the hydraulic
brake pressure, commands a vacuum-independent electric brake booster to generate and provide additional hydraulic brake pressure
to the hydraulic brake system, commands the park pawl system to engage or disengage the park pawl to/from a transmission output
shaft, and after the park pawl is engaged or disengaged to/from the transmission output shaft, commands the hydraulic brake system
to release its hydraulic pressure at a defined rate.
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ELECTROMECHANICAL PARK BRAKE STRATEGY FOR
TRANSMISSION PARK PAWL ENGAGEMENT

CROSS-REFERENCE TO RELATED APPLICATIONS
[0001] This application claims the benefit of U.S. Non-Provisional
Application Number 16/437,758 filed on June 11, 2019. The disclosure of the
above-referenced application is incorporated herein by reference in its entirety.

FIELD
[0002] The present application generally relates to vehicle park pawl
systems and, more particularly, to an electromechanical park brake strategy for

transmission park pawl engagement.

BACKGROUND

[0003] A vehicle typically comprises multiple park and brake systems,
including hydraulic wheel brakes (e.g., four wheel disc brakes), an electric park
brake, and a park pawl system for a transmission (e.q., an automatic
transmission). The electric park brake only operates at one axle of the vehicle
to apply a braking force to two wheels (e.g., the rear wheels). The park pawl
system engages a park pawl to a shaft of the transmission to lock up the
transmission when shifted into park. Because there is an inherent latency or
delay by the electric motor(s) of the park pawl system, the vehicle could briefly
roll (e.g., on a grade or hill) before the park pawl is engaged or disengaged. This
results in harsh park pawl engagement/disengagement, which could be
noticeable to a driver of the wvehicle. This harsh park pawl
engagement/disengagement could also potentially damage the park pawl
system over time. Accordingly, while such conventional vehicle systems work
well for their intended purpose, there remains a need for improvement in the

relevant art.
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SUMMARY

[0004] According to one example aspect of the invention, a park
control system for a vehicle having a torque generating system and a
transmission coupled to a driveline is presented. In one exemplary
implementation, the system comprises: a hydraulic brake system configured to
apply braking force at each of four wheels of the driveline using a hydraulic brake
pressure generated in response to depression of a brake pedal by a driver of the
vehicle, a vacuum-independent electric brake booster configured to generate
and provide additional hydraulic brake pressure to the hydraulic brake system, a
park pawl system comprising an actuator configured to engage and disengage a
park pawl to/from an output shaft of the transmission, and a controller configured
to detect a request to engage or disengage the park pawl system and, in
response to detecting the request. command the hydraulic brake system to
maintain its hydraulic brake pressure, when vehicle movement is detected after
maintaining the hydraulic brake pressure, command the electric brake booster to
generate and provide additional hydraulic brake pressure to the hydraulic brake
system, command the park pawl system to engage or disengage the park pawl
to/from the transmission output shaft, and after the park pawl is engaged or
disengaged to/from the transmission output shaft, command the hydraulic brake
system to release its hydraulic brake pressure at a defined rate.

[0005] In some implementations, the controller is configured to
command the hydraulic brake system to release its hydraulic brake pressure in
the at a defined rate based on at least one of (i) whether the torque generating
system is generating drive torque and (ii) a grade of a surface on which the
vehicle resides. In some implementations, the controller is configured to
command the hydraulic brake system to release its hydraulic brake pressure at
the defined rate when the torque generating system is not generating drive
torque and the grade is less than a grade threshold. In some implementations,
the grade threshold is approximately 5 percent.

[0006] In some implementations, the controller is further configured to
command the hydraulic brake system to maintain its hydraulic brake pressure for

a period prior to commanding the hydraulic brake system to release its hydraulic
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brake pressure at the defined rate when the torque generating system is
generating drive torque and the grade is less than the grade threshold. In some
implementations, the vehicle further comprises an electric park brake (EPB)
configured to apply braking force at two of four wheels of the driveline, and
wherein the controller is further configured to command the EPB to apply braking
force at the two of the four wheels of the vehicle prior to commanding the
hydraulic brake system to release its hydraulic brake pressure at the defined rate
when the grade is greater than the grade threshold.

[0007] In some implementations, the torque generating system
comprises an engine and the determination of whether the torque generating
system is generating drive torque comprises determining whether the engine is
operating above an engine speed threshold. In some implementations, the
engine speed threshold is approximately 500 revolutions per minute. In some
implementations, the controller is further configured to detect a set of
preconditions in connection with detecting the request to engage or disengage
the park pawl system, the set of preconditions comprising driver input via the
brake pedal, driver input via a transmission gear selector specifying a shift into
or out of park, and vehicle speed below a vehicle speed threshold. In some
implementations, the vehicle speed threshold is approximately two kilometers
per hour.

[0008] According to another example aspect of the invention, a park
control method for a vehicle having a torque generating system and a
transmission coupled to a driveline is presented. In one exemplary
implementation, the method comprises: detecting, by a controller of the vehicle,
a request to engage or disengage a park pawl system comprising an actuator
configured to engage and disengage a park pawl to/from an output shaft of the
transmission and in response to detecting the request. commanding, by the
controller, a hydraulic brake system to maintain a hydraulic brake pressure
therein generated in response to depression of a brake pedal by a driver of the
vehicle, wherein the hydraulic brake system is configured to apply braking force
at each of four wheels of the driveline using the hydraulic brake pressure, when

vehicle movement is detected after maintaining the hydraulic brake pressure,
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commanding, by the controller, a vacuum-independent electric brake booster to
generate and provide additional hydraulic brake pressure to the hydraulic brake
system, commanding, by the controller, the park pawl system to engage or
disengage the park pawl to/from the transmission output shaft, and after the park
pawl is engaged or disengaged to/from the transmission output shaft,
commanding, by the controller, the hydraulic brake system to release its
hydraulic pressure at a defined rate.

[0009] In some implementations, commanding the hydraulic brake
system to release its hydraulic brake pressure in the at a defined rate is based
on at least one of (i) whether the torque generating system is generating drive
torque and (ii) a grade of a surface on which the vehicle resides. In some
implementations, commanding the hydraulic brake system to release its
hydraulic brake pressure at the defined rate is performed when the torque
generating system is not generating drive torque and the grade is less than a
grade threshold. In some implementations, the grade threshold is approximately
5 percent.

[0010] In some implementations, the method further comprises
commanding, by the controller, the hydraulic brake system to maintain its
hydraulic brake pressure for a period prior to commanding the hydraulic brake
system to release its hydraulic brake pressure at the defined rate when the
torque generating system is generating drive torque and the grade is less than
the grade threshold. In some implementations, the vehicle further comprises an
EPB configured to apply braking force at two of four wheels of the driveline, and
further comprising commanding, by the controller, the EPB to apply braking force
at the two of the four wheels of the vehicle prior to commanding the hydraulic
brake system to release its hydraulic brake pressure at the defined rate when
the grade is greater than the grade threshold.

[0011] In some implementations, the torque generating system
comprises an engine and the determination of whether the torque generating
system is generating drive torque comprises determining whether the engine is
operating above an engine speed threshold. In some implementations, the

engine speed threshold is approximately 500 revolutions per minute. In some
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implementations, the method further comprises detecting, by the controller, a set
of preconditions in connection with detecting the request to engage or disengage
the park pawl system, the set of preconditions comprising driver input via the
brake pedal, driver input via a transmission gear selector specifying a shift into
or out of park, and vehicle speed below a vehicle speed threshold. In some
implementations, the vehicle speed threshold is approximately two kilometers
per hour.

[0012] Further areas of applicability of the teachings of the present
disclosure will become apparent from the detailed description, claims and the
drawings provided hereinafter, wherein like reference numerals refer to like
features throughout the several views of the drawings. It should be understood
that the detailed description, including disclosed embodiments and drawings
referenced therein, are merely exemplary in nature intended for purposes of
illustration only and are not intended to limit the scope of the present disclosure,
its application or uses. Thus, variations that do not depart from the gist of the

present disclosure are intended to be within the scope of the present disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS
[0013] FIG. 1 is a functional block diagram of an example vehicle
having a park control system according to at least some of the principles of the
present disclosure; and
[0014] FIG. 2 is a flow diagram of an example park control method

according to at least some of the principles of the present disclosure.

DETAILED DESCRIPTION
[0015] As discussed above, a vehicle typically comprises multiple park
and brake systems including hydraulic wheel brakes (e.g., four wheel disc
brakes), an electric park brake (EPB), and a park pawl system for a transmission.
Conventional vehicle park and brake systems often suffer from harsh park pawl
engagement and/or disengagement during certain scenarios, such as parking on
a grade or hill. Accordingly, improved vehicle park and brake systems and

control methods are presented. These techniques utilize a vacuum-independent
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electric brake booster configured to generate additional hydraulic brake pressure
in the vehicle’s hydraulic brake system. This electric brake booster is vacuum-
independent in that it does not require engine vacuum to operate. Depending on
various operating parameters, the electric brake booster generates additional
hydraulic brake pressure to hold the vehicle stationary until park pawl
engagement/disengagement is fully completed, after which the hydraulic brake
pressure is released at a defined rate. Depending on vehicle torque generation
and vehicle grade, the EPB could also be pre-applied or the hydraulic brake
pressure could be held for an additional period.

[0016] Referring now to FIG. 1, a functional block diagram of an
example vehicle 100 according to at least some of the principles of the present
disclosure is illustrated. The vehicle 100 comprises a torque generating system
104 (e.qg., an internal combustion engine, an electric motor, or combinations
thereof) configured to generate drive torque that is transferred to a driveline 108
via a transmission 112. The driveline 108 generally comprises two axles 116a,
116b and four wheels 120a, 120b, 120c, and 120d (collectively, “wheels 120”),
but it will be appreciated that there could be additional axles and/or wheels. A
hydraulic brake system 124 applies a braking force to each of the wheels 120
using hydraulic brake pressure generated in response to driver input via a brake
pedal 128 (e.g., either directly or in response to an electronic signal). An EPB
132 also applies a braking force to two of the four wheels 120 (e.g., the rear
wheels of the vehicle 100). A park pawl system 136 comprising an actuator 140
(e.g., an electric motor) and a park pawl 144 selectively engages or disengages
the park pawl 144 to an output shaft 148 (e.q., a toothed wheel (not shown)
coupled to the output shaft 148) of the transmission 112 to lock up the
transmission 112, e.g., in response to a shift into park via a transmission gear
selector 152.

[0017] A vacuum-independent electric brake booster 156 generates
additional hydraulic brake pressure for the hydraulic brake system 124
(independent of system vacuum, such as engine vacuum), which can be used to
apply additional braking force to each of the wheels 120. A controller 160

controls operation of the vehicle 100, including controlling the torque generating
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system 104 to generate a desired drive torque in response to driver input (e.g.,
via an accelerator pedal, not shown), controlling the transmission 112 to shift into
a desired gear in response to driver input (e.g., via the transmission gear selector
152), and controlling the various brake and park systems described above (the
hydraulic brake system 124, the EPB 132, the park pawl system 136, and the
electric brake booster 156. The controller 160 also receives inputs indicative of
vehicle operating parameters from a set of one or more sensors 164. For
example, the vehicle operating parameters could be a grade of a surface that the
vehicle 100 is currently on, as well as other suitable parameters such as vehicle
speed. The specific control techniques performed by the controller 160 will now
be described in greater detail.

[0018] Referring now to FIG. 2 and with continued reference to FIG. 1,
a flow diagram of a park control method 200 according to at least some the
principles of the present disclosure is illustrated. At 204, the controller 160
determines whether a set of one or more preconditions for the method 200 have
been satisfied. This could include, for example only, driver input being provided
via the brake pedal 128 (e.g., driver foot at least partially depressing the brake
pedal 128), driver input via a transmission gear selector 152 that specifies a shift
into or out of park (e.qg., setting a shift lever or rotary knob into or out of “P”), and
vehicle speed below a vehicle speed threshold. It will be appreciated that less
or more preconditions could be required. In one exemplary implementation, the
vehicle speed threshold is approximately 2 kilometers per hour, but it will be
appreciated that any suitable threshold value could be utilized. When the
precondition(s) have been satisfied, the method 200 proceeds to 208.
Otherwise, the method 200 ends or returns to 204 until the precondition(s) have
been satisfied.

[0019] At 208, the controller 160 commands the hydraulic brake
system 124 to maintain hydraulic brake pressure therein for a period. This could
be a current level of hydraulic brake pressure or some other predetermined or
calculated level of hydraulic brake pressure. At 212, the controller 160
determines whether vehicle movement occurs while the hydraulic brake pressure

is being maintained. This could be determined, for example, based on the
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vehicle speed as measured by sensor(s) 164. When vehicle movement is
detected, the controller 160 commands the electric brake booster 156 to
generate additional hydraulic brake pressure for the hydraulic brake system 124
or, in other words, to increase the hydraulic brake pressure in the hydraulic brake
system 124, and the method 200 then proceeds to 220. When no vehicle
movement is detected at 212, however, the method 200 proceeds directly to 220.
At 220, the controller 160 determines whether the torque generating system 104
is currently generating drive torque that could potentially cause vehicle
movement. For a torque generating system 104 that comprises an engine, this
could include, for example only, determining whether the engine speed is greater
than an engine speed threshold. In one exemplary implementation, the engine
speed threshold is approximately 500 revolutions per minute, but it will be
appreciated that any suitable threshold value could be utilized.

[0020] When torque generation is not detected at 220, the method 200
proceeds to 224. When torque generation is detected at 220, however, the
method 200 proceeds to 236, which will be discussed in greater detail below. At
224, the controller 160 determines whether a grade of a surface on which the
vehicle 100 currently resides is greater than a grade threshold. This
determination could be made, for example, using an accelerometer or other one
of the sensor(s) 164. In one exemplary implementation, the grade threshold is
approximately 5%, but it will be appreciated that any suitable grade threshold
could be utilized. When the grade does not exceed the grade threshold, the
method 200 proceeds to 228. When the grade does exceed the grade threshold,
however, the method 200 proceeds to 232. At 228, the controller 160 commands
the park pawl system 136 to engage or disengage the park pawl 144 to lock up
the transmission 112 and then the controller 160 commands the hydraulic brake
system 124 to release its hydraulic brake pressure at a defined rate. This defined
rate could be, for example, a linear rate, a two-step linear rate, or a variable rate.
The method 200 then ends or returns to 204.

[0021] At 232, the controller 160 commands the EPB 132 to engage
axle 116b or wheels 120c/120d, then commands the park pawl system 136 to

engage or disengage the park pawl 144 to lock up the transmission 112, and
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then commands the hydraulic brake system to release its hydraulic brake
pressure at a defined rate. The method 200 then ends or returns to 204. After
determining that torque generation by the torque generating system 104 is
occurring at 220 (e.g., engine speed above the engine speed threshold), the
controller 160 determines at 236 whether the grade is greater than the grade
threshold. It will be appreciated that the same or a different grade threshold
could be utilized at 224 and 236. When the grade exceeds the grade threshold,
the method 200 proceeds to 232, which was described above. When the grade
does not exceed the grade threshold, however, the method 200 proceeds to 240.
At 240, the controller 160 commands the hydraulic brake system 124 to maintain
its hydraulic brake pressure for an additional period (e.g., in addition to the
previous hold period), then commands the park pawl system 136 to engage or
disengage the park pawl 144 to lock up the transmission 112, and then
commands the hydraulic brake system 124 to release its hydraulic brake
pressure at a defined rate. It will be appreciated that the defined release rates
at 228, 232, and 240 could all be the same or one or more could be different.
After 240, the method 200 then ends or returns to 204.

[0022] It will be appreciated that the term “controller” as used herein
refers to any suitable control device or set of multiple control devices that is/are
configured to perform at least a portion of the techniques of the present
disclosure. Non-limiting examples include an application-specific integrated
circuit (ASIC), one or more processors and a non-transitory memory having
instructions stored thereon that, when executed by the one or more processors,
cause the controller to perform a set of operations corresponding to at least a
portion of the techniques of the present disclosure. The one or more processors
could be either a single processor or two or more processors operating in a
parallel or distributed architecture.

[0023] It should be understood that the mixing and matching of
features, elements, methodologies and/or functions between various examples
may be expressly contemplated herein so that one skilled in the art would

appreciate from the present teachings that features, elements and/or functions
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of one example may be incorporated into another example as appropriate, unless

described otherwise above.
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CLAIMS

What is claimed is:

1. A park control system for a vehicle having a torque generating
system and a transmission coupled to a driveline, the system comprising:

a hydraulic brake system configured to apply braking force at each of four
wheels of the driveline using a hydraulic brake pressure generated in response
to depression of a brake pedal by a driver of the vehicle;

a vacuum-independent electric brake booster configured to generate and
provide additional hydraulic brake pressure to the hydraulic brake system;

a park pawl system comprising an actuator configured to engage and
disengage a park pawl to/from an output shaft of the transmission; and

a controller configured to detect a request to engage or disengage the
park pawl system and, in response to detecting the request:

command the hydraulic brake system to maintain its hydraulic
brake pressure;

when vehicle movement is detected after maintaining the hydraulic
brake pressure, command the electric brake booster to generate and provide
additional hydraulic brake pressure to the hydraulic brake system;

command the park pawl system to engage or disengage the park
pawl to/from the transmission output shaft; and

after the park pawl is engaged or disengaged to/from the
transmission output shaft, command the hydraulic brake system to release its

hydraulic brake pressure at a defined rate.

2. The system of claim 1, wherein the controller is configured to
command the hydraulic brake system to release its hydraulic brake pressure in
the at a defined rate based on at least one of (i) whether the torque generating
system is generating drive torque and (ii) a grade of a surface on which the
vehicle resides.

3. The system of claim 2, wherein the controller is configured to

command the hydraulic brake system to release its hydraulic brake pressure at

11
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the defined rate when the torque generating system is not generating drive

torque and the grade is less than a grade threshold.

4. The system of claim 3, wherein the controller is further configured
to command the hydraulic brake system to maintain its hydraulic brake pressure
for a period prior to commanding the hydraulic brake system to release its
hydraulic brake pressure at the defined rate when the torque generating system

is generating drive torque and the grade is less than the grade threshold.

5. The system of claim 3, wherein the vehicle further comprises an
electric park brake (EPB) configured to apply braking force at two of four wheels
of the driveline, and wherein the controller is further configured to command the
EPB to apply braking force at the two of the four wheels of the vehicle prior to
commanding the hydraulic brake system to release its hydraulic brake pressure

at the defined rate when the grade is greater than the grade threshold.

6. The system of claim 3, wherein the grade threshold is

approximately 5 percent.

7. The system of claim 2, wherein the torque generating system
comprises an engine and the determination of whether the torque generating
system is generating drive torque comprises determining whether the engine is

operating above an engine speed threshold.

8. The system of claim 7, wherein the engine speed threshold is

approximately 500 revolutions per minute.

9. The system of claim 1, wherein the controller is further configured
to detect a set of preconditions in connection with detecting the request to
engage or disengage the park pawl system, the set of preconditions comprising

driver input via the brake pedal, driver input via a transmission gear selector

12



WO 2020/251920 PCT/US2020/036761

specifying a shift into or out of park, and vehicle speed below a vehicle speed
threshold.

10. The system of claim 1, wherein the vehicle speed threshold is

approximately two kilometers per hour.

11. A park control method for a vehicle having a torque generating
system and a transmission coupled to a driveline, the method comprising:
detecting, by a controller of the vehicle, a request to engage or disengage
a park pawl system comprising an actuator configured to engage and disengage
a park pawl to/from an output shaft of the transmission; and
in response to detecting the request:
commanding, by the controller, a hydraulic brake system to
maintain a hydraulic brake pressure therein generated in response to depression
of a brake pedal by a driver of the vehicle, wherein the hydraulic brake system is
configured to apply braking force at each of four wheels of the driveline using the
hydraulic brake pressure;
when vehicle movement is detected after maintaining the hydraulic
brake pressure, commanding, by the controller, a vacuum-independent electric
brake booster to generate and provide additional hydraulic brake pressure to the
hydraulic brake system;
commanding, by the controller, the park pawl system to engage or
disengage the park pawl to/from the transmission output shaft; and
after the park pawl is engaged or disengaged to/from the
transmission output shaft, commanding, by the controller, the hydraulic brake

system to release its hydraulic pressure at a defined rate.

12. The method of claim 11, commanding the hydraulic brake system
to release its hydraulic brake pressure in the at a defined rate is based on at least
one of (i) whether the torque generating system is generating drive torque and

(i) a grade of a surface on which the vehicle resides.

13
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13.  The method of claim 12, wherein commanding the hydraulic brake
system to release its hydraulic brake pressure at the defined rate is performed
when the torque generating system is not generating drive torque and the grade

is less than a grade threshold.

14.  The method of claim 13, further comprising commanding, by the
controller, the hydraulic brake system to maintain its hydraulic brake pressure for
a period prior to commanding the hydraulic brake system to release its hydraulic
brake pressure at the defined rate when the torque generating system is

generating drive torque and the grade is less than the grade threshold.

15.  The method of claim 13, wherein the vehicle further comprises an
electric park brake (EPB) configured to apply braking force at two of four wheels
of the driveline, and further comprising commanding, by the controller, the EPB
to apply braking force at the two of the four wheels of the vehicle prior to
commanding the hydraulic brake system to release its hydraulic brake pressure

at the defined rate when the grade is greater than the grade threshold.

16. The method of claim 13, wherein the grade threshold is

approximately 5 percent.

17.  The method of claim 12, wherein the torque generating system
comprises an engine and the determination of whether the torque generating
system is generating drive torque comprises determining whether the engine is

operating above an engine speed threshold.

18. The method of claim 17, wherein the engine speed threshold is

approximately 500 revolutions per minute.
19. The method of claim 11, further comprising detecting, by the

controller, a set of preconditions in connection with detecting the request to

engage or disengage the park pawl system, the set of preconditions comprising

14



WO 2020/251920 PCT/US2020/036761

driver input via the brake pedal, driver input via a transmission gear selector
specifying a shift into or out of park, and vehicle speed below a vehicle speed
threshold.

20. The method of claim 11, wherein the vehicle speed threshold is

approximately two kilometers per hour.

15
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B. FIELDS SEARCHED

F16H

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

EPO-Internal, WPI Data

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

3 September 2015 (2015-09-03)
Y figure 2

24 August 2018 (2018-08-24)
figures 3, 4

3 December 2015 (2015-12-03)
the whole document

X WO 2015/128082 Al (AUDI AG [DE])

X FR 3 063 056 Al (RENAULT SAS [FR])

Y US 2015/344007 Al (LEE CHAN WON [KR])

1,9-11,
19,20
1,9-11,
19,20

1,9-11,
19,20

1,9-11,
19,20

D Further documents are listed in the continuation of Box C.

See patent family annex.

* Special categories of cited documents :

"A" document defining the general state of the art which is not considered
to be of particular relevance

"E" earlier application or patent but published on or after the international
filing date

"L" document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

"O" document referring to an oral disclosure, use, exhibition or other
means

"P" document published prior to the international filing date but later than
the priority date claimed

"T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

"X" document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

"Y" document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

"&" document member of the same patent family

Date of the actual completion of the international search

21 September 2020

Date of mailing of the international search report

27/11/2020

Name and mailing address of the ISA/

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk

Tel. (+31-70) 340-2040,

Fax: (+31-70) 340-3016

Authorized officer

Pérez de Unzueta, C
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International application No.
INTERNATIONAL SEARCH REPORT PLT/052020/036761
BoxNo.ll  Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. |:| Claims Nos.:

because they relate to subject matter not required to be searched by this Authority, namely:

2. |:| Claims Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such
an extent that no meaningful international search can be carried out, specifically:

3. |:| Claims Nos.:

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. lll Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

see additional sheet

—_

As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. |:| As all searchable claims could be searched without effort justifying an additional fees, this Authority did not invite payment of
additional fees.

3. |:| As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. m No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

1, 9-11, 19, 20(all partially)

Remark on Protest The additional search fees were accompanied by the applicant's protest and, where applicable, the
payment of a protest fee.

The additional search fees were accompanied by the applicant's protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

|:| No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (April 2005)




International Application No. PCT/ US2020/ 036761

FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210

This International Searching Authority found multiple (groups of)
inventions in this international application, as follows:

1. claims: 1, 9-11, 19, 20(all partially)

Park control system releasing hydraulic brake pressure at a
defined rate after park pawl engaged

2. claims: 2-8, 12-18(completely); 1, 9-11, 19, 20(partially)

Park control system releasing hydraulic brake pressure at a
defined rate after park pawl disengaged
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Information on patent family members

International application No

PCT/US2020/036761
Patent document Publication Patent family Publication
cited in search report date member(s) date
WO 2015128082 Al 03-09-2015 CN 106030164 A 12-10-2016
CN 106062438 A 26-10-2016
DE 102014002817 Al 10-09-2015
EP 3111112 Al 04-01-2017
EP 3111113 Al 04-01-2017
US 2016355164 Al 08-12-2016
US 2016355165 Al 08-12-2016
WO 2015128082 Al 03-09-2015
WO 2015128083 Al 03-09-2015
FR 3063056 Al 24-08-2018  NONE
US 2015344007 Al 03-12-2015 CN 105270363 A 27-01-2016
DE 102015006915 Al 03-12-2015
KR 20150137605 A 09-12-2015
US 2015344007 Al 03-12-2015

Form PCT/ISA/210 (patent family annex) (April 2005)
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