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SYSTEMS AND METHODS FOR
DEPLOYABLE REACTION SURFACE FOR
ROOF RAIL AIRBAG SYSTEM

FIELD

[0001] The present disclosure relates to occupant restraint
systems of vehicles and more particularly systems and
methods for deploying reaction surfaces for roof rail airbags.

BACKGROUND

[0002] The background description provided here is for
the purpose of generally presenting the context of the
disclosure. Work of the presently named inventors, to the
extent it is described in this background section, as well as
aspects of the description that may not otherwise qualify as
prior art at the time of filing, are neither expressly nor
impliedly admitted as prior art against the present disclo-
sure.

[0003] Various occupant restraint devices are available in
vehicles. For example, vehicles include seat belts that
restrain movement of vehicle occupants during a crash
event. Seat belts are located at each designated seating
position and may be designed to accommodate a large range
of occupant sizes.

[0004] Another type of occupant restraint device is a
system of one or more airbags. For example, an airbag may
be implemented within a steering wheel of the vehicle. Upon
detection of a frontal collision, the airbag within the steering
wheel may be deployed in an effort to manage the energy of
the driver of the vehicle due to the crash forces.

SUMMARY

[0005] In a feature, an occupant restraint system of a
vehicle includes a roof rail airbag that is located at a roof rail
of the vehicle and above a door of the vehicle and that is
configured to deploy in an outboard direction. A deployment
device, when triggered, deploys the roof rail airbag. An
actuator, when triggered, actuates a deployable reaction
surface (i) from a first state where the deployable reaction
surface is stowed behind interior door trim and does not
block any part of a window opening of the door when
viewed from inboard of the deployable reaction surface (ii)
to a second state where the deployable reaction surface
blocks at least a portion of the window opening of the door
when viewed from inboard of the deployable reaction sur-
face.

[0006] In further features, the actuator includes an igniter
and a pyrotechnic device, and wherein the igniter ignites the
pyrotechnic device when the actuator is triggered.

[0007] Infurther features, a restraint control module selec-
tively triggers the actuator and the deployment device.
[0008] In further features, the restraint control module
triggers the actuator and the deployment device when a
vehicle rollover event is detected.

[0009] In further features, the restraint control module
triggers the actuator at a first time and triggers the deploy-
ment device at a second time, wherein the second time is
after the first time.

[0010] In further features, the restraint control module
triggers the actuator and the deployment device concur-
rently.
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[0011] In further features, the restraint control module
triggers the deployment device at a first time and triggers the
actuator at a second time, wherein the second time is after
the first time.

[0012] In further features, the deployable reaction surface
is located inboard of a location for window glass of the door.
[0013] In further features, the roof rail airbag contacts the
deployable reaction surface during deployment of the roof
rail airbag.

[0014] In further features, the roof rail airbag directly
contacts the deployable reaction surface in response to
contact from an object from within the vehicle.

[0015] In a feature, an occupant restraint method for a
vehicle includes: by a deployment device, selectively
deploying a roof rail airbag that is located at a roof rail of the
vehicle and above a door of the vehicle and that is config-
ured to deploy in an outboard direction; and by an actuator,
selectively actuating a deployable reaction surface (i) from
a first state where the deployable reaction surface is stowed
behind interior door trim and does not block any part of a
window opening of the door when viewed from inboard of
the deployable reaction surface (ii) to a second state where
the deployable reaction surface blocks at least a portion of
the window opening of the door when viewed from inboard
of the deployable reaction surface.

[0016] In further features, the actuator includes an igniter
and a pyrotechnic device.

[0017] In further features, selectively actuating the
deployable reaction surface includes actuating the deploy-
able reaction surface, by the actuator, in response to a trigger
from a restraint control module.

[0018] In further features, the method further includes, by
the restraint control module, triggering the actuator when a
vehicle rollover event is detected.

[0019] In further features: selectively actuating the
deployable reaction surface includes, by the actuator, actu-
ating the deployable reaction surface at a first time; selec-
tively deploying the roof rail includes, by the deployment
device, deploying the roof rail airbag at a second time; and
the second time is after the first time.

[0020] In further features, selectively deploying the roof
rail and selectively actuating the deployable reaction surface
includes concurrently (i) deploying the roof rail airbag and
(ii) actuating the deployable reaction surface.

[0021] In further features: selectively deploying the roof
rail includes, by the deployment device, deploying the roof
rail airbag at a first time; selectively actuating the deployable
reaction surface includes, by the actuator, actuating the
deployable reaction surface at a second time; and the second
time is after the first time.

[0022] In further features, the deployable reaction surface
is located inboard of a location for window glass of the door.
[0023] In further features, the roof rail airbag contacts the
deployable reaction surface during deployment of the roof
rail airbag.

[0024] In further features, the roof rail airbag directly
contacts the deployable reaction surface in response to
contact from an object from within the vehicle.

[0025] Further areas of applicability of the present disclo-
sure will become apparent from the detailed description, the
claims and the drawings. The detailed description and spe-
cific examples are intended for purposes of illustration only
and are not intended to limit the scope of the disclosure.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0026] The present disclosure will become more fully
understood from the detailed description and the accompa-
nying drawings, wherein:

[0027] FIGS. 1A, 1B, 2A, 2B, 3, and 4 are functional
block diagrams of an occupant restraint system of a vehicle
including a deployable reaction surface and a roof rail
airbag;

[0028] FIG. 5 includes a functional block diagram of an
example implementation of a restraint control module; and

[0029] FIG. 6 is a flowchart depicting an example method
of deploying a deployable reaction surface and a roof rail
airbag.

[0030] In the drawings, reference numbers may be reused

to identify similar and/or identical elements.

DETAILED DESCRIPTION

[0031] Vehicles may include one or more different types of
airbag systems. One type of airbag system includes a roof
rail airbag system. In a roof rail airbag system, a roof rail
airbag is stowed at a roof rail above a door of the vehicle.
The roof rail airbag may be deployed to manage the energy
of vehicle occupants, for example, in the event of a side
impact or a vehicle rollover. During deployment of the roof
rail airbag, a window of the door may direct the roof rail
airbag to a space between the occupant and the adjacent side
window. If the window of the door is open or missing,
however, the roof rail airbag may deploy in a trajectory that
results in a portion of the roof rail airbag extending through
of a window opening of the door.

[0032] The present application describes a deployable
reaction surface that is normally stowed within an interior
trim panel of the door of the vehicle. The deployable
reaction surface is stowed and deployed inboard of the
window of the door. The deployable reaction surface is
deployed before or when the roof rail airbag of that door is
deployed. When deployed, the deployable reaction surface
directs deployment of the roof rail airbag inboard, thereby
preventing the roof rail airbag from extending through the
window opening of the door if the window is stowed or
missing. The deployable reaction surface also serves as a
reaction surface/stop for the roof rail airbag when the roof
rail airbag is contacted from within the vehicle, such as by
an occupant or by an impactor during vehicle testing. The
deployable reaction surface may also protect the roof rail
airbag from being contacted by objects external to the
vehicle.

[0033] FIG. 1A is a functional block diagram of an occu-
pant restraint system of a vehicle. One or more occupants,
such as occupant 100, are seated within a passenger cabin
(or occupant compartment) of the vehicle. FIG. 1A includes
a cross-sectional view of a portion of the passenger cabin.
The occupant 100 is shown as seated beside a door which is
generally illustrated by 104.

[0034] The door 104 includes a door trim assembly 108
that is fastened to the interior of a door frame 112. The door
trim assembly 108 covers various electrical and/or mechani-
cal components from view from within the passenger cabin.
For example, the door trim assembly 108 covers a window
116 of the door when the window 116 is in a stowed position
and a window opening 120 of the door is fully open. The
door trim assembly 108 also covers a window motor mecha-
nism (not shown) that moves the window between the
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stowed position and a fully closed position and other
mechanical and/or electrical components of the vehicle.
[0035] FIG. 1B includes a functional block diagram of the
occupant restraint system with the window 116 in the stowed
position. The window opening 120 is also fully open when
the window 116 is missing or has otherwise been removed
from the vehicle. In FIG. 1A, the window 116 is shown in
a fully closed position.

[0036] Referring now to FIGS. 1A and 1B, a roof rail
airbag 124 is attached at a roof rail 128 above the door 104.
One or more pieces of interior trim (not shown) may be
fastened to the interior of the roof rail 128 to cover the roof
rail airbag 124 from view when the roof rail airbag 124 is
stowed before deployment. FIGS. 1A and 1B illustrate the
roof rail airbag 124 stowed/before deployment. The roof rail
airbag 124 is configured to deploy in an outboard direction.
[0037] A restraint control module 140 selectively triggers
a deployment device 144 to inflate/deploy the roof rail
airbag 124. The deployment device 144 may include, for
example, an igniter and a pyrotechnic device that ignites and
fills the roof rail airbag 124 with gas (e.g., air) when
triggered. While the example of an igniter and a pyrotechnic
device is provided, another suitable type of deployment
device may be used.

[0038] The restraint control module 140 may trigger the
deployment device 144 when one or more conditions are
satisfied, such as when a vehicle rollover event and/or a side
impact of the vehicle is detected. The restraint control
module 140 may detect the occurrence of a vehicle rollover
event, for example, based on signals from one or more
Sensors.

[0039] The one or more sensors may include, for example,
a yaw rate sensor 148, a lateral acceleration sensor 152, a
vehicle roll velocity sensor 156, and/or one or more sus-
pension displacement sensors, such as sensor displacement
sensor 160. The yaw rate sensor 148 measures a yaw rate of
the vehicle. The lateral acceleration sensor 152 measures a
lateral acceleration of the vehicle. The roll velocity sensor
156 measures a roll velocity (or roll rate) of the vehicle. The
suspension displacement sensors measure displacement of
one or more suspension components of the vehicle relative
to a reference. For example, one or more suspension com-
ponents of a wheel may extend when the wheel lifts off of
the ground, such as during a vehicle rollover event. One or
more suspension displacement sensors may be provided for
each wheel of the vehicle.

[0040] The door 104 also includes a deployable reaction
surface 164 that is stowed behind the door trim assembly
108 before deployment. FIGS. 1A and 1B illustrate the
deployable reaction surface 164 in a stowed position within
the door trim assembly 108 before deployment of the
deployable reaction surface 164. The deployable reaction
surface 164 may be made of a plastic (e.g., ABS plastic)
and/or one or more other types of material. In various
implementations, the deployable reaction surface 164 may
include a frame with a netting material attached to the frame.
[0041] The restraint control module 140 selectively trig-
gers an actuator 168 to actuate/deploy the deployable reac-
tion surface 164. The restraint control module 140 may
trigger the actuator 168, for example, before or concurrently
with triggering the deployment device 144 to deploy the roof
rail airbag 124.

[0042] The actuator 168 may include, for example, an
igniter and a pyrotechnic device, a linear actuator, or one or
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more other suitable devices that actuate(s) the deployable
reaction surface 164 into a deployed position when trig-
gered. The deployable reaction surface 164 may be actuated
into the deployed position along one or more tracks (not
shown). Once the deployable reaction surface 164 reaches
the deployed position, a latching mechanism (not shown)
may latch and maintain the deployable reaction surface 164
in approximately the deployed position until the latching
mechanism is released.

[0043] When in the deployed position, the deployable
reaction surface 164 occupies space between a space occu-
pied by the roof rail airbag 124 after its deployment and a
space occupied by the window 116 when the window 116 is
present and in the fully closed position. Before and after
deployment, the deployable reaction surface 164 is located
inboard of the window 116. The deployable reaction surface
164 obstructs flow through all of or at least a portion of the
window opening 120 when the deployable reaction surface
164 is in the deployed position. A height of the deployable
reaction surface 164 may be at least one-quarter, at least
one-third, at least one-half, at least two-thirds, at least
three-quarters, or at least equal to a height of the window
opening 120. When the roof rail airbag 124 is deployed, a
lower end of the roof rail airbag 124 extends below an upper
edge of the deployable reaction surface 164 when deployed.
While the example of a bottom most point of the roof rail
airbag 124 being located above a belt line after deployment
of the roof rail airbag 124 is provided, the roof rail airbag
124 may extend below the belt line. The belt line may refer
to, for example, a horizontal plane at a lowest (vertical) point
of'the window opening 120. If the window 116 is not present
or in the stowed position and the deployable reaction surface
164 was not included, a portion of the roof rail airbag 124
may extend into/through the window opening 120 when the
roof rail airbag 124 is deployed. FIG. 2A illustrates the roof
rail airbag 124 extending at least partially entering the
window opening 120 after deployment when the window
116 is in the stowed position and the deployable reaction
surface 164 is not present. FIG. 2B illustrates the roof rail
airbag 124 extending at least partially entering the window
opening 120 after deployment when the window 116 is not
present and the deployable reaction surface 164 is not
present. The protrusion shown is only as an example, and the
protrusion of the deployable reaction surface 164 may be
different than shown. When the window 116 is present and
in the closed position, the window 116 may direct the roof
rail airbag 124 into position during deployment of the roof
rail airbag 124.

[0044] When in the deployed position, the deployable
reaction surface 164 serves as a surrogate for the window
116 and directs the roof rail airbag 124 into position during
deployment of the roof rail airbag 124. This prevents the
roof fail airbag 124 from extending into the window opening
120 if the window 116 is in the stowed position or is not
present. FIG. 3 illustrates the roof rail airbag 124 after
deployment and the deployable reaction surface 164 after
deployment. While the example of FIG. 3 illustrates a
separation between the roof rail airbag 124 and the deploy-
able reaction surface 164 after deployment, the roof rail
airbag 124 and the deployable reaction surface 164 may
contact each other during and after deployment.

[0045] The deployable reaction surface 164 also serves as
a support/stop for the roof rail airbag 124 when the roof rail
airbag 124 is contacted from within the passenger cabin.
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FIG. 4 illustrates the roof rail airbag 124 being pushed into
contact with the deployable reaction surface 164 in response
to an object 204 applying force 208 from within the vehicle.
The object 204 may be, for example, an occupant, an object
within the vehicle, or an impactor during vehicle testing.
While the example of one object at a location is provided,
multiple objects may contact the roof rail airbag 124 and/or
an object may contact the roof rail airbag 124 from a
different location and/or angle within the vehicle. Also,
while the example of one door is shown and discussed, a
deployable reaction surface and an actuator may be provided
for two or more doors of a vehicle.

[0046] FIG. 5 includes a functional block diagram of an
example implementation of the restraint control module 140.
FIG. 6 is a flowchart depicting an example method of
deploying the deployable reaction surface 164 and the roof
rail airbag 124. Referring now to FIGS. 5 and 6, control may
begin with 404 (FIG. 6) where a condition module 304 (FIG.
5) determines whether one or more conditions are satisfied
for deploying the deployable reaction surface 164 and the
roof rail airbag 124.

[0047] For example, the condition module 304 may deter-
mine whether a vehicle rollover event is occurring or will
occur. The condition module 304 may determine that a
vehicle rollover event is occurring or will occur, for
example, when a vehicle yaw rate 308 and a lateral accel-
eration 312 of the vehicle are greater than a predetermined
yaw rate and a predetermined acceleration, respectively.
Additionally, the condition module 304 may require that a
suspension displacement 316 of one or more wheels is
greater than a predetermined value. Additionally or alterna-
tively, the condition module 304 may determine that a
vehicle rollover event is occurring or will occur when a roll
velocity 320 of the vehicle is greater than a predetermined
roll velocity. the vehicle yaw rate 308, the lateral accelera-
tion 312, the roll velocity 320, and the suspension displace-
ment 316 may be measured using the sensors 148-160,
respectively. If 404 is true, the condition module 304 gen-
erates a condition signal 324 and continues with 408 (FIG.
6). If 404 is false, control may end.

[0048] At 408, a triggering module 328 (FIG. 5) generates
a trigger signal 332 in response to the condition signal 324,
and the actuator 168 deploys the deployable reaction surface
164 in response to the trigger signal 332. At 412, the
triggering module 328 generates a trigger signal 336 in
response to the condition signal 324, and the deployment
device 144 deploys the roof rail airbag 124 in response to the
trigger signal 336. While the example of the triggering
module 328 triggering deployment of the deployable reac-
tion surface 164 before the roof rail airbag 124 is provided,
the triggering module 328 may trigger deployment of the
deployable reaction surface 164 and the roof rail airbag 124
concurrently or may trigger the deployment of the deploy-
able reaction surface 164 after triggering deployment of the
roof rail airbag 124. Also, while control is shown as ending,
FIG. 6 is illustrative of one control loop and control may
return to 404.

[0049] The foregoing description is merely illustrative in
nature and is in no way intended to limit the disclosure, its
application, or uses. The broad teachings of the disclosure
can be implemented in a variety of forms. Therefore, while
this disclosure includes particular examples, the true scope
of the disclosure should not be so limited since other
modifications will become apparent upon a study of the
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drawings, the specification, and the following claims. It
should be understood that one or more steps within a method
may be executed in different order (or concurrently) without
altering the principles of the present disclosure. Further,
although each of the embodiments is described above as
having certain features, any one or more of those features
described with respect to any embodiment of the disclosure
can be implemented in and/or combined with features of any
of the other embodiments, even if that combination is not
explicitly described. In other words, the described embodi-
ments are not mutually exclusive, and permutations of one
or more embodiments with one another remain within the
scope of this disclosure.

[0050] Spatial and functional relationships between ele-
ments (for example, between modules, circuit elements,
semiconductor layers, etc.) are described using various
terms, including “connected,” “engaged,” “coupled,” “adja-
cent,” “next to,” “on top of,” “above,” “below,” and “dis-
posed.” Unless explicitly described as being “direct,” when
a relationship between first and second elements is described
in the above disclosure, that relationship can be a direct
relationship where no other intervening elements are present
between the first and second elements, but can also be an
indirect relationship where one or more intervening ele-
ments are present (either spatially or functionally) between
the first and second elements. As used herein, the phrase at
least one of A, B, and C should be construed to mean a
logical (A OR B OR C), using a non-exclusive logical OR,
and should not be construed to mean “at least one of A, at
least one of B, and at least one of C.”

[0051] In the figures, the direction of an arrow, as indi-
cated by the arrowhead, generally demonstrates the flow of
information (such as data or instructions) that is of interest
to the illustration. For example, when element A and element
B exchange a variety of information but information trans-
mitted from element A to element B is relevant to the
illustration, the arrow may point from element A to element
B. This unidirectional arrow does not imply that no other
information is transmitted from element B to element A.
Further, for information sent from element A to element B,
element B may send requests for, or receipt acknowledge-
ments of, the information to element A.

[0052] In this application, including the definitions below,
the term “module” or the term “controller” may be replaced
with the term “circuit.” The term “module” may refer to, be
part of, or include: an Application Specific Integrated Circuit
(ASIC); a digital, analog, or mixed analog/digital discrete
circuit; a digital, analog, or mixed analog/digital integrated
circuit; a combinational logic circuit; a field programmable
gate array (FPGA); a processor circuit (shared, dedicated, or
group) that executes code; a memory circuit (shared, dedi-
cated, or group) that stores code executed by the processor
circuit; other suitable hardware components that provide the
described functionality; or a combination of some or all of
the above, such as in a system-on-chip.

[0053] The module may include one or more interface
circuits. In some examples, the interface circuits may
include wired or wireless interfaces that are connected to a
local area network (LAN), the Internet, a wide area network
(WAN), or combinations thereof. The functionality of any
given module of the present disclosure may be distributed
among multiple modules that are connected via interface
circuits. For example, multiple modules may allow load
balancing. In a further example, a server (also known as

2 <
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remote, or cloud) module may accomplish some function-
ality on behalf of a client module.

[0054] The term code, as used above, may include soft-
ware, firmware, and/or microcode, and may refer to pro-
grams, routines, functions, classes, data structures, and/or
objects. The term shared processor circuit encompasses a
single processor circuit that executes some or all code from
multiple modules. The term group processor circuit encom-
passes a processor circuit that, in combination with addi-
tional processor circuits, executes some or all code from one
or more modules. References to multiple processor circuits
encompass multiple processor circuits on discrete dies,
multiple processor circuits on a single die, multiple cores of
a single processor circuit, multiple threads of a single
processor circuit, or a combination of the above. The term
shared memory circuit encompasses a single memory circuit
that stores some or all code from multiple modules. The term
group memory circuit encompasses a memory circuit that, in
combination with additional memories, stores some or all
code from one or more modules.

[0055] The term memory circuit is a subset of the term
computer-readable medium. The term computer-readable
medium, as used herein, does not encompass transitory
electrical or electromagnetic signals propagating through a
medium (such as on a carrier wave); the term computer-
readable medium may therefore be considered tangible and
non-transitory. Non-limiting examples of a non-transitory,
tangible computer-readable medium are nonvolatile
memory circuits (such as a flash memory circuit, an erasable
programmable read-only memory circuit, or a mask read-
only memory circuit), volatile memory circuits (such as a
static random access memory circuit or a dynamic random
access memory circuit), magnetic storage media (such as an
analog or digital magnetic tape or a hard disk drive), and
optical storage media (such as a CD, a DVD, or a Blu-ray
Disc).

[0056] The apparatuses and methods described in this
application may be partially or fully implemented by a
special purpose computer created by configuring a general
purpose computer to execute one or more particular func-
tions embodied in computer programs. The functional
blocks, flowchart components, and other elements described
above serve as software specifications, which can be trans-
lated into the computer programs by the routine work of a
skilled technician or programmer.

[0057] The computer programs include processor-execut-
able instructions that are stored on at least one non-transi-
tory, tangible computer-readable medium. The computer
programs may also include or rely on stored data. The
computer programs may encompass a basic input/output
system (BIOS) that interacts with hardware of the special
purpose computer, device drivers that interact with particu-
lar devices of the special purpose computer, one or more
operating systems, user applications, background services,
background applications, etc.

[0058] The computer programs may include: (i) descrip-
tive text to be parsed, such as HTML (hypertext markup
language), XML (extensible markup language), or JSON
(JavaScript Object Notation) (ii) assembly code, (iii) object
code generated from source code by a compiler, (iv) source
code for execution by an interpreter, (v) source code for
compilation and execution by a just-in-time compiler, etc.
As examples only, source code may be written using syntax
from languages including C, C++, C#, Objective-C, Switt,
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Haskell, Go, SQL, R, Lisp, Java®, Fortran, Perl, Pascal,
Curl, OCaml, Javascript®, HTML5 (Hypertext Markup
Language 5th revision), Ada, ASP (Active Server Pages),
PHP (PHP: Hypertext Preprocessor), Scala, Eiffel, Small-
talk, Erlang, Ruby, Flash®, Visual Basic®, Lua, MATLAB,
SIMULINK, and Python®.

[0059] None of the elements recited in the claims are
intended to be a means-plus-function element within the
meaning of 35 U.S.C. § 112(f) unless an element is expressly
recited using the phrase “means for,” or in the case of a
method claim using the phrases “operation for” or “step for.”

1. An occupant restraint system of a vehicle, comprising:

aroof rail airbag that is located at a roof rail of the vehicle

and above a door of the vehicle and that is configured
to, throughout deployment, deploy in an outboard
direction;

a deployment device that, when triggered, deploys the

roof rail airbag;

a deployable reaction surface; and

an actuator that, when triggered, actuates the deployable

reaction surface (i) from a first state where the deploy-
able reaction surface is stowed behind interior door
trim and does not block any part of a window opening
of the door when viewed from inboard of the deploy-
able reaction surface (ii) to a second state where the
deployable reaction surface blocks at least a portion of
the window opening of the door when viewed from
inboard of the deployable reaction surface.

2. The occupant restraint system of claim 1 wherein the
actuator includes an igniter and a pyrotechnic device, and
wherein the igniter ignites the pyrotechnic device when the
actuator is triggered.

3. The occupant restraint system of claim 1 further
comprising a restraint control module that selectively trig-
gers the actuator and the deployment device.

4. The occupant restraint system of claim 3 wherein the
restraint control module triggers the actuator and the deploy-
ment device when a vehicle rollover event is detected.

5. The occupant restraint system of claim 3 wherein the
restraint control module triggers the actuator at a first time
and triggers the deployment device at a second time,
wherein the second time is after the first time.

6. The occupant restraint system of claim 3 wherein the
restraint control module triggers the actuator and the deploy-
ment device concurrently.

7. The occupant restraint system of claim 3 wherein the
restraint control module triggers the deployment device at a
first time and triggers the actuator at a second time, wherein
the second time is after the first time.

8. The occupant restraint system of claim 1 wherein the
deployable reaction surface is located inboard of a location
for window glass of the door.

9. The occupant restraint system of claim 1 wherein the
roof rail airbag contacts the deployable reaction surface
during deployment of the roof rail airbag.

10. The occupant restraint system of claim 1 wherein the
roof rail airbag directly contacts the deployable reaction
surface in response to contact from an object from within the
vehicle.
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11. An occupant restraint method for a vehicle, compris-
ing:

by a deployment device, selectively deploying a roof rail

airbag that is located at a roof rail of the vehicle and
above a door of the vehicle and that is configured to,
throughout deployment, deploy in an outboard direc-
tion; and

by an actuator, selectively actuating a deployable reaction

surface (i) from a first state where the deployable
reaction surface is stowed behind interior door trim and
does not block any part of a window opening of the
door when viewed from inboard of the deployable
reaction surface (ii) to a second state where the deploy-
able reaction surface blocks at least a portion of the
window opening of the door when viewed from inboard
of the deployable reaction surface.

12. The occupant restraint method of claim 11 wherein the
actuator includes an igniter and a pyrotechnic device.

13. The occupant restraint method of claim 11 wherein
selectively actuating the deployable reaction surface
includes actuating the deployable reaction surface, by the
actuator, in response to a trigger from a restraint control
module.

14. The occupant restraint method of claim 13 further
comprising, by the restraint control module, triggering the
actuator when a vehicle rollover event is detected.

15. The occupant restraint method of claim 11 wherein:

selectively actuating the deployable reaction surface

includes, by the actuator, actuating the deployable
reaction surface at a first time;

selectively deploying the roof rail includes, by the deploy-

ment device, deploying the roof rail airbag at a second
time; and

the second time is after the first time.

16. The occupant restraint method of claim 11 wherein
selectively deploying the roof rail and selectively actuating
the deployable reaction surface includes concurrently (i)
deploying the roof rail airbag and (ii) actuating the deploy-
able reaction surface.

17. The occupant restraint method of claim 11 wherein:

selectively deploying the roof rail includes, by the deploy-

ment device, deploying the roof rail airbag at a first
time;

selectively actuating the deployable reaction surface

includes, by the actuator, actuating the deployable
reaction surface at a second time; and

the second time is after the first time.

18. The occupant restraint method of claim 11 wherein the
deployable reaction surface is located inboard of a location
for window glass of the door.

19. The occupant restraint method of claim 11 wherein the
roof rail airbag contacts the deployable reaction surface
during deployment of the roof rail airbag.

20. The occupant restraint method of claim 11 wherein the
roof rail airbag directly contacts the deployable reaction
surface in response to contact from an object from within the
vehicle.



