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Description
TECHNICAL FIELD

[0001] The presentinvention relates to, but not limited
to, the field of communication, and more particularly, to
a method and a device for grouping vehicles in Vehicle
to Everything.

BACKGROUND

[0002] With rapid development of economy and soci-
ety, China has seen rapid increase in car ownership, and
also more frequent road traffic accidents. This has be-
come one of the important factors that affect the sense
of public security in our country inrecent years. The prob-
lem of road traffic safety has become one of the basic
problems affecting social harmony and improving peo-
ple’s livelihood. China urgently needs improvements in
traffic safety from the aspects of technology, policy and
education. Among them, the promotion of vehicle safety
design is an important part of it.

[0003] The technology to enhance vehicle safety is
mainly divided into passive safety technology and active
safety technology. Passive safety technology is designed
to protect the personnel and items inside and outside of
the vehicle after the accident. The active safety technol-
ogy is designed to prevent and reduce vehicle accidents
and avoid personal injury. The active safety technology
is the focus and trend of the development of modern ve-
hicle safety technology.

[0004] A conflict early warning system based on com-
munication realizes real-time information interaction be-
tween vehicles, vehicles and roadside infrastructures by
utilizing advanced wireless communication technology
and new-generation information processing technology.
It may allow the vehicles, vehicles and roadside infra-
structures to notify each other of the current status (in-
cluding the position, speed acceleration, and driving
route of vehicles) and the known information of the road
environment, detect the dangerous situation of the road
in collaboration, and provide various kinds of conflict ear-
ly warning information in time, so as to prevent the oc-
currence of road traffic safety accidents. It has become
a new idea of trying to solve the road traffic safety prob-
lems in various countries at present.

[0005] Fig. 1 is a schematic diagram illustrating send-
ing traffic and scheduling information to a vehicle through
a network information platform in the related art. Fig. 2
is a schematic diagram illustrating architecture of Vehicle
to Everything in the related art. Referring Figs. 1 and 2,
Vehicle to Everything (V2X) refers to providing vehicle
information through a sensor mounted on a vehicle, a
terminal on board of a vehicle and an electronic tag, and
by means of various communication technology, to real-
ize communication between vehicle to vehicle (V2V), ve-
hicle to pedestrian (V2P), vehicle to road or infrastructure
(V2l), and realize effective utilization of the information
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on an information network platform by accessing and
sharing or the like, to facilitate effective managementand
comprehensive service for the vehicles.

[0006] In recent years, with the development of new
mobile communication technology, LTE technology has
been proposed in the world to address the research on
V2X based communication application. A Road Side Unit
(RSU) may receive a request from a vehicle, to ensure
that the vehicle is connected to the Internet and has the
function of a gateway. In addition, the RSU also has data
computing, storage and forwarding functions.

[0007] A Vehicle to Road Side Unit (V2R, also known
as V2I) communication may have the following key fea-
tures.

(1) When the RSU broadcasts, the broadcast infor-
mation is sent only to all vehicles within its coverage.
(2) One-hop transmission is between the RSU and
the vehicle, to prevent the adverse impact of the low
success rate of packet delivery caused by multi-hop,
and the low network throughput or the like.

(3) The RSU may quickly receive and detect the
passing vehicles, traffic lights and some traffic infor-
mation, and process, re-sort and select the informa-
tion and then send the information to the vehicle.

[0008] The above three aspects ensure that when the
vehicle passes through the RSU, by establishing a con-
nection with the RSU, the vehicle may be reliably con-
nected to the Internetinreal time or download data stored
in the RSU.

[0009] In order to realize V2V communication, each
vehicle supporting V2V communication needs resources
required for communication (such as physical resources
such as frequency and timeslots for communication).
When V2V communication adopts a device to device
(D2D) technology defined by the 3rd Generation Part-
nership Project (3GPP), the resources required for V2V
communication may be obtained in a competitive man-
ner, for example, first-come first-served. However, this
method may cause congestion and conflict in resources
in a region with more vehicles. For example, a resource
block has been allocated in advance, and multiple vehi-
cles tend to use the same resource (e.g., the same fre-
quency resource and timeslot resource). This may cause
neither of these vehicles can use the resource, and nei-
ther of these vehicles can send information out. There-
fore, in the V2V communication, if the vehicles obtain the
resources in the resource pool in a competitive manner,
it tends to generate conflict and cause the vehicle infor-
mation cannot be sent out in time.

[0010] It may be seenfrom the above thatin the related
art, in a region densely-populated with cars, when a net-
work allocates resources for multiple vehicles, with
changes in cells due to the rapid movement of the vehicle
grouping, the device at the network side fails to allocate
and release resources for the vehicles in time. For the
above problem in the related art, there is no effective
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solution yet at present.

[0011] The above section provided background infor-
mation related to the present invention which is not nec-
essarily prior art.

[0012] Scientific document by Bellavista Paolo et al.,
titled "V2X Protocols for Low-Penetration-Rate and Co-
operative Traffic Estimations", published in 2014 IEEE
80th Vehicular Technology Conference (VTC2014-Fall),
pages 1-6, investigates develops, and thoroughly eval-
uates some innovative locality-based cooperation proto-
cols for the determination of traffic characteristics in prox-
imity of intersections, with the goal of offering concise
monitoring indicators to optimize traffic light manage-
ment.

[0013] US2008095134 describes techniques for or-
ganizing, managing and maintaining a local network us-
ing local peer groups as network groups.

SUMMARY

[0014] The present invention provides a method and
a device for grouping vehicles in Vehicle to Everything,
as defined in the appended claims.

BRIEF DESCRIPTION OF THE DRAWINGS
[0015]

Fig. 1is a schematic diagramillustrating sending traf-
fic and scheduling information to a vehicle through
a network information platform in the related art;
Fig. 2is a schematic diagram illustrating architecture
of Vehicle to Everything in the related art;

Fig. 3is a flowchartillustrating a method for grouping
vehicles in Vehicle to Everything according to an em-
bodiment of the present invention;

Fig. 4 is a block diagram illustrating a device for
grouping vehicles in Vehicle to Everything according
to an embodiment of the present invention;

Fig. 5 is a first alternative block diagram illustrating
a device for grouping vehicles in Vehicle to Every-
thing according to an embodiment of the present in-
vention;

Fig. 6 is a second alternative block diagram illustrat-
ing a device for grouping vehicles in Vehicle to Eve-
rything according to an embodiment of the present
invention;

Fig. 7 is a third alternative block diagram illustrating
a device for grouping vehicles in Vehicle to Every-
thing according to an embodiment of the present in-
vention;

Fig. 8 is a flowchartillustrating a method for grouping
a vehicle team according to an alternative embodi-
ment of the present invention;

Fig. 9 is a flowchart of a first method according to an
alternative embodiment of the present invention;
Fig. 10 is a flowchart of a second method according
to an alternative embodiment of the present inven-
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tion;

Fig. 11 is a flowchart of a third method according to
an alternative embodiment of the present invention;
Fig. 12 is a flowchart of a fourth method according
to an alternative embodiment of the present inven-
tion;

Fig. 13 is a block diagram illustrating a system for
grouping a vehicle team according to an embodiment
of the present invention; and

Fig. 14 is a block diagram illustrating an OBU for
grouping a vehicle team according to an embodiment
of the present invention.

DETAILED DESCRIPTION

[0016] Hereinafter, the embodiments of the presentin-
vention will be described in detail with reference to the
accompanying drawings and the embodiments. It should
be noted that, the embodiments in the present application
and the features in the embodiments may be combined
with each other without conflict.

[0017] Itshould be noted thatthe terms "first", "second"
and the like in the description of the embodiments of the
present invention, the claims and the foregoing drawings
are for distinguishing similar objects, and not for describ-
ing a specific sequence or a successively order.

[0018] In an embodiment, there is provided a method
for grouping vehicles in Vehicle to Everything.

[0019] Fig. 3 is a flowchart illustrating a method for
grouping vehicles in Vehicle to Everything according to
an embodiment of the present invention. As shown in
Fig. 3, the method includes the following steps.

[0020] Instep S302, adesignated vehicle that satisfies
a preset condition receives a first indication data from
the RSU within a coverage region of a RSU. The first
indication data is for indicating that the designated vehi-
cle becomes a vehicle having management authority for
managing a vehicle group to which the designated vehi-
cle belongs. Alternatively, designated vehicles that meet
the preset condition outside the coverage region of the
RSU negotiate to generate a final designated vehicle.
[0021] Instep S304, the designated vehicle periodical-
ly broadcasts a first message to vehicles in the coverage
of the RSU and/or outside the coverage of the RSU, the
first message being for indicating grouping the vehicle.
[0022] In step S306, the designated vehicle receives
a second message in response to the first message, the
second message being for indicating joining the vehicle

group.
[0023] Instep S308, the designated vehicle groups the
vehicle which sends the second message to the vehicle
group.

[0024] In the embodiment, through the steps S302 -

S308, the RSU sends a first indication data to a desig-
nated vehicle that satisfies a preset condition in the cov-
erage of the RSU. The firstindication data is for indicating
that the designated vehicle becomes a vehicle having
management authority for managing a vehicle group to
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which the designated vehicle belongs. The designated
vehicle periodically broadcasts a first message to vehi-
cles in the coverage of the RSU and/or outside the cov-
erage of the RSU, the first message being for indicating
grouping the vehicle. The designated vehicle groups the
vehicle which responds to the first message and intends
to join the vehicle group into one group. In this way, the
vehicles in Vehicle to Everything may be managed in
groups. Itmay solve the problem thatin a region densely-
populated with cars, when a network allocates resources
for multiple vehicles, with changes in cells due to the
rapid movement of the vehicle grouping, the device at
the network side fails to allocate and release resources
for the vehicles in time.

[0025] In the embodiment, the designated vehicle re-
ceiving a second message in response to the first mes-
sage involved in step S306 may be performed through
any of the following manners.

[0026] In a first manner, the designated vehicle sends
a request message to the vehicle responding to the first
message. The request message is for requesting the ve-
hicle to join the vehicle group. Then, the designated ve-
hicle receives a second message in response to the re-
quest message.

[0027] In asecond manner, the designated vehicle re-
ceives the second message from the vehicle that re-
ceives the first message.

[0028] It may be seen from the above first and second
manners that a vehicle may join a vehicle group by two
manners. First, the vehicle sends a message for joining
the vehicle group to the designated vehicle upon receiv-
ing the group sent by the designated vehicle. Alternative-
ly, the designated vehicle acquires which vehicle re-
ceives the first message, and then sends a request mes-
sage inviting the vehicle to join the vehicle group to the
vehicle which receives the first message.

[0029] Inthe embodiment, after the designated vehicle
that satisfies a preset condition in the coverage of the
RSU receives the first indication data from the RSU, the
method of the embodiment also includes: when there are
multiple vehicles having management authority, the des-
ignated vehicle receives a second indication data sent
fromthe RSU. The second indication data is for indicating
that the designated vehicle is the final vehicle having the
management authority. Alternatively, the designated ve-
hicle may be taken as the final vehicle having the man-
agement authority according to a preset rule.

[0030] That is, when there are multiple vehicles that
meet the preset condition in the RSU coverage and may
become the vehicle having the management authority,
in order to avoid conflict, when there are multiple vehicles
having the management authority, the RSU may indicate
to determine the final vehicle having the management
authority. Alternatively, the multiple vehicles having the
management authority may determine the final vehicle
having the management authority according to a preset
rule. The preset rule may be comparing among the ve-
hicles having the management authority in terms of any
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one or more of: calculation capability, electricity quantity,
storage space, location, traveling direction and service
ability or the like.

[0031] Inthe embodiment, after the designated vehicle
groups the vehicle which sends the second message to
the vehicle group, the method of the embodiment may
also include the following steps.

[0032] Instep S11,when a vehicle in the vehicle group
intends to quit the vehicle group, the designated vehicle
receives a notification message for informing quitting the
vehicle group.

[0033] In step S12, the designated vehicle releases
the management authority to the vehicle which intends
to quit the vehicle group.

[0034] In addition, the preset condition in the embodi-
ment may include at least one of: calculation capability,
electricity quantity, storage space, location, traveling di-
rection and service ability. However, the above preset
conditions are merely optional preset conditions in the
embodiment, which does not constitute limitation to the
embodiment of the present invention, and the corre-
sponding preset condition may be increased or de-
creased according to a specific application scenario.
[0035] Inthe embodiment, the first message broadcast
by the designated vehicle includes: a wireless resource
pool, a location of a vehicle group, a traveling direction,
a speed, and a Vehicle to Everything service. It should
be noted that, the first message is not limited to the above
information, and corresponding information may be in-
creased or decreased according to a specific application
scenario.

[0036] In the embodiment, designated vehicles that
meet the preset condition may negotiate based on one
or more of the following conditions: vehicle identification
number, vehicle calculation capability, vehicle storage
space, vehicle location, and a predefined rule. In a spe-
cific application scenario, it is possible that among the
designated vehicles that meet the preset condition, the
vehicle with the smallest identification number may be
the final designated vehicle. Alternatively, it is possible
that the vehicle with the strongest vehicle calculation ca-
pability may be the final designated vehicle. Similarly, it
is possible thatthe vehicle with the largest vehicle storage
space, or the middle vehicle location may be the final
designated vehicle. In addition, the final designated ve-
hicle may also be selected according to a preset rule.
The above negotiating conditions may be applied in com-
bination or separately.

[0037] It should be noted that, in the embodiment, the
vehicle involved is a vehicle containing an on-board unit
(OBU). The vehicle containing an OBU has a Vehicle to
Everything function.

[0038] Through the above description of the embodi-
ment, those skilled in the art may clearly understand that
the method according to the above embodiment may be
implemented through software in connection with a nec-
essary general hardware platform, or may be implement-
ed by hardware. However, in many cases, the former is
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a better implementation. Based on this understanding,
the technical solution of the embodiment of the present
invention in essence or the part contributing to the prior
art may be embodied in the form of a software product.
The computer software product is stored in a storage
medium (such as a ROM / RAM, a magnetic disc, an
optical disc), including several instructions which may
cause a terminal device (such as a mobile phone, a com-
puter, a server, or a network device and the like) to ex-
ecute the method according to the embodiments of the
present invention.

[0039] In an embodiment, there is also provided a de-
vice for grouping vehicles in Vehicle to Everything. The
device is configured to implement the above embodi-
ment, and the redundant description will not be repeated.
As used herein, the term "module" may be a combination
of software and / or hardware that achieves a predeter-
mined function. Although the device described in the fol-
lowing embodiment is preferably implemented in soft-
ware, the implementation of hardware or a combination
of software and hardware is also possible and contem-
plated.

[0040] Fig. 4 is a block diagram illustrating a device for
grouping vehicles in Vehicle to Everything according to
an embodiment of the present invention, which is dis-
posed at the designated vehicle side that satisfies a pre-
set condition within the coverage of the RSU. As shown
in Fig. 4, the device includes: a first receiving module 402
configured to receive a first indication data from the RSU
within a coverage region of the RSU. The first indication
datais forindicating that the designated vehicle becomes
a vehicle having management authority for managing a
vehicle group to which the designated vehicle belongs;
or a negotiating module 404 configured to negotiate to
generate a final designated vehicle outside the coverage
region of the RSU; a broadcasting module 406 coupled
to the first receiving module 402 or the negotiating mod-
ule 404 and configured to periodically broadcast a first
message to vehicles in the coverage of the RSU and/or
outside the coverage of the RSU, the first message being
for indicating grouping the vehicle; a second receiving
module 408 coupled to the broadcasting module 406 and
configured to receive a second message in response to
the first message, the second message being for indicat-
ing joining the vehicle group; a sending module 410 cou-
pled to the second receiving module 408 and configured
to group the vehicle which sends the second message
to the vehicle group.

[0041] Fig. 5 is a first alternative block diagram illus-
trating a device for grouping vehicles in Vehicle to Eve-
rything according to an embodiment of the present in-
vention. As shown in Fig. 5, the second receiving module
408 includes: a sending unit 502 configured to send a
request message to the vehicle responding to the first
message, the request message being for requesting the
vehicle to join the vehicle group; a first receiving unit 504
coupled to the sending unit 502 and configured to receive
a second message in response to the request message;

10

15

20

25

30

35

40

45

50

55

or, a second receiving unit 506 configured to receive the
second message from the vehicle that receives the first
message.

[0042] Fig. 6 is a second alternative block diagram il-
lustrating adevice for grouping vehicles in Vehicle to Eve-
rything according to an embodiment of the present in-
vention. As shown in Fig. 6, after the designated vehicle
that satisfies a preset condition in the coverage of the
RSU receives the first indication data from the RSU, the
device also includes: a management module 602 cou-
pled to the first receiving module 402 and configured to,
when there are multiple vehicles having management
authority, receive a second indication data sent from the
RSU. The second indication data is for indicating that the
designated vehicle is the final vehicle having the man-
agement authority. Alternatively, the designated vehicle
may be taken as the final vehicle having the management
authority according to a preset rule.

[0043] Fig. 7 is a third alternative block diagram illus-
trating a device for grouping vehicles in Vehicle to Eve-
rything according to an embodiment of the present in-
vention. As shown in Fig. 7, after the designated vehicle
groups the vehicle which sends the second message to
the vehicle group, the device also includes: a third re-
ceiving module 702 coupled to the sending module 410
and configured to, when a vehicle in the vehicle group
intends to quit the vehicle group, receive a notification
message for informing quitting the vehicle group; and a
releasing module 704 coupled to the third receiving mod-
ule 702 and configured to release the management au-
thority to the vehicle which intends to quit the vehicle
group.

[0044] Hereinafter, the embodiments of the presentin-
vention will be fully illustrated with reference to specific
embodiments.

[0045] In an embodiment, there is provided a method
for grouping a vehicle team. The method includes the
following steps. Within a coverage region of the RSU,
the RSU determines a lead vehicle (corresponding to a
designated vehicle in the above embodiment). Outside
the coverage region of the RSU, the lead vehicle is de-
termined through negotiation. The lead vehicle requests
OBUs on other vehicles to join the vehicle team, or the
OBUs on other vehicles to actively join the vehicle team
(corresponding to the vehicle grouping in the above em-
bodiment). The lead vehicle is responsible for updating
members of the vehicle team. Through the method in the
embodiment, it may realize dynamically establishing a
vehicle team inside or outside the coverage of the RSU,
improving the configuration efficiency of the V2X vehicle
team.

[0046] The vehicle team involved in the embodiment
refers to a vehicle team formed by OBUs according to a
certain rule in V2X communication. Each vehicle team
has a lead vehicle. The certain rule may be previously
setby an operator/a service provider. The rule for group-
ing a vehicle team includes rules defined according to a
vehicle location, an OBU type and a V2X service, or the
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like. The purpose of the vehicle team is to facilitate man-
agement of the OBUs in the vehicle team, such as V2V
/ V2P wireless idle interface resource allocation. Each
vehicle team has a unique identification, such a group ID.
[0047] The lead vehicle may be generated through
designation by the RSU (inside the coverage), or through
negotiation (outside the coverage). The lead vehicle has
the following functions, including: allocating V2V / V2P
communication wireless resources to members of the
vehicle team, communicating with the RSU, broadcast-
ing vehicle team information, communicating with other
vehicle team, etc. The lead vehicle of the vehicle team
may be updated as desired. The update of the lead ve-
hicle is notified to all the members of the vehicle team.
The lead vehicle periodically sends a broadcast mes-
sage. The content of the broadcast message at least in-
cludes: an identification of the vehicle team and an iden-
tification of the lead vehicle. Further contents may also
include: a resource pool, identifications of members of
the vehicle team, a service for the vehicle team, a speed
of the vehicle team, a traveling direction of the vehicle
team, an identification of a candidate lead vehicle of the
vehicle team, etc.

[0048] It should be noted that the members of the ve-
hicle team may perform communication V2| with the RSU
(within the coverage of the RSU), in addition to perform-
ing communication V2V with each other, performing com-
munication V2P with a pedestrian, and performing com-
munication V2V with the lead vehicle. The lead vehicle
allocates the wireless communications resources for the
members of the vehicle team performing communication
with each other, with a pedestrian, and with the lead ve-
hicle. The RSU allocates the wireless communications
resources for the members of the vehicle team perform-
ing communication with the RSU.

[0049] The function of the lead vehicle is similar to the
RSU. A vehicle team is equivalent to a mobile cell. When
a member of the vehicle team needs to perform V2V /
V2P communication, the member may request a wireless
resource to the lead vehicle of the vehicle team, or select
a resource in a resource pool designated by the lead
vehicle.

[0050] The RSU is a base station eNB or a stationary
UE or a dedicated RSU (for example, an access point
AP in 802.11P). Within the coverage region of the RSU
means that all the members of the vehicle team are lo-
cated in the coverage region of the RSU, and may be
determined by the RSU according to the locations of the
members of the vehicle team. The size of the vehicle
team is dynamic. For example, the vehicle team may
have only the lead vehicle initially. The number of the
members of the vehicle team may dynamically change.
[0051] Hereinafter, the method for grouping a vehicle
team according to the embodiment will be described in
detail. Fig. 8 is a flowchart illustrating a method for group-
ing a vehicle team according to an alternative embodi-
ment of the present invention. As shown in Fig. 8, the
method includes the following steps.
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[0052] Instep S801, itis determined whether a vehicle
is within a coverage region of the RSU. If the vehicle is
within the coverage region of the RSU, the method pro-
ceeds to step S802; and if the vehicle is not within the
coverage region of the RSU, the method proceeds to
step S805.

[0053] In step S802, the RSU designates the lead ve-
hicle.
[0054] The RSU may designate the lead vehicle ac-

cording to features of an OBU of a vehicle or a condition
for a lead vehicle. The features of an OBU may include
one or more of: calculation capability, electricity quantity,
storage space, location, traveling direction and service
ability, etc. The condition for a lead vehicle refers to the
requirement for being a lead vehicle, such as one or more
of: calculation capability, electricity quantity, storage
space, location and service ability, etc. The OBU that
satisfies the condition for a lead vehicle generally carries
a capability identification. For example, a bit C for lead
vehicle capability may be stored on a SIM / USIM card,
C = 1 means satisfying the condition for a lead vehicle,
and C = 0 means not satisfying the condition. The OBU
that satisfies the condition sends a capability indication
data to the RSU, and indicates that the OBU may be a
candidate for the lead vehicle. The RSU sends a request
to the OBU that satisfies the condition, and inquiries
whether the OBU intends to become a lead vehicle. The
RSU determines the lead vehicle according to the re-
sponse message from the OBU that satisfies the condi-
tion. Alternatively, the OBU that satisfies the condition
sends arequest message to the RSU to request for being
alead vehicle. The RSU sends a response message after
determination: to approve or deny the request.

[0055] The RSU sends a notification message to the
designated lead vehicle. The notification message at
least includes: an identification of the vehicle team. Fur-
ther, the notification message may also include: a wire-
less resource pool of a vehicle team, and members of a
vehicle team.

[0056] In step S803, lead vehicle information is peri-
odically broadcast.

[0057] The periodical broadcast is sent by the RSU or
the lead vehicle. The content of the broadcast at least
includes: anidentification ofthe vehicle teamand aniden-
tification of the lead vehicle. In addition, the content of
the broadcast may also include: a wireless resource pool,
a location of the vehicle team, a traveling direction, a
speed, a service, a calculation capability of the lead ve-
hicle, etc.

[0058] In step S804, the vehicle team is formed.
[0059] The vehicle team may be formed through two
manners: 1) The lead vehicle detects OBUs of adjacent
vehicles, and the lead vehicle sends a request message
tothe adjacent OBUs to invite the OBUs to join the vehicle
team; the OBU receiving the request sends a response
message to accept or deny the request; or 2) OBUs of
adjacent vehicles detect the lead vehicle and send re-
quest messages to the lead vehicle to request for joining
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the lead vehicle; the lead vehicle receiving the requests
sends a response message to the OBUs to accept or
deny the requests.

[0060] It should be noted that within the coverage re-
gion of the RSU, lead vehicle conflicts may be generally
avoided (such as two lead vehicles coexists in adjacent
regions). If there is a conflict, there are two kinds of so-
lutions: 1) requesting the RSU for arbitration; 2) the two
lead vehicles negotiating.

[0061] If during the travelling process of the vehicle
team, there is a member intending to quit. If the lead
vehicle quits or the lead vehicle does not hold the post
of the lead vehicle, the RSU selects a new lead vehicle
or makes the candidate lead vehicle of the vehicle team
as a new lead vehicle. If other member quits, the member
notifies the lead vehicle before quitting. If the member
fails to notify the lead vehicle, the member notifies the
RSU or other member of the vehicle team, and the RSU
or other member may in turn notify the lead vehicle.

[0062] In step S805, the lead vehicle periodically
broadcasts.
[0063] Outside the coverage region of the RSU, the

lead vehicle periodically broadcasts according to its own
capability. The period is designated and stored in the
lead vehicle inadvance. The broadcastincludes: aniden-
tification of the vehicle team, an identification of the lead
vehicle. The broadcast may alsoinclude: aresource pool,
a location of the lead vehicle, a traveling direction, a
speed, a service, a calculation capability of the lead ve-
hicle, storage space, etc. The information such as the
above identification of the vehicle team and the resource
pool is stored in the storage unit of the lead vehicle in
advance, or be assigned and stored in the lead vehicle
by the RSU when the lead vehicle is within the coverage
of the RSU.

[0064] In step S806, the vehicle team is formed.
[0065] The vehicle team may be formed through two
manners: 1) The lead vehicle detects OBUs of adjacent
vehicles, and the lead vehicle sends a request message
to the adjacent OBUs to invite the OBUs to join the vehicle
team; and the OBU receiving the request sends a re-
sponse message to accept or deny the request; or 2)
OBUs of adjacent vehicles detect the lead vehicle and
send request messages to the lead vehicle to request for
joining the lead vehicle; and the lead vehicle receiving
the requests sends a response message to the OBUs to
accept or deny the requests. The above message is sent
via multicast or unicast bearer.

[0066] If there is a conflict between lead vehicles, for
example, both of two adjacent lead vehicles broadcast
messages, negotiation may be performed: either to com-
bine to one vehicle team, or continue to broadcast sep-
arately. If they negotiate to combine to one vehicle team,
the original two lead vehicles negotiate to generate a new
lead vehicle. The new lead vehicle may be determined
based on a simple principle. For example, one of the
original lead vehicles which has a smaller identification
number is selected as the new lead vehicle. Alternatively,
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the new lead vehicle may be generated according to other
predefined rule. The predefined rule may include: a rule
for generating a lead vehicle defined by the RSU or an
operator / a service provider. The rule is stored in the
storage unit of the lead vehicle. The negotiation may also
include: identification of the combined vehicle team, the
wireless resource pool, the period for broadcast of the
lead vehicle, the content of the broadcast, members of
the vehicle team, etc. If they negotiate to continue to
broadcast separately, the two lead vehicles continue to
broadcast separately. In this case, in order to avoid con-
flict, the two lead vehicles may negotiate about the broad-
cast period and the resource pool, to ensure conflict will
not occur for the broadcast period and the resource pool
of the two vehicle teams.

[0067] If during the travelling process of the vehicle
team, there is a member intending to quit. If the lead
vehicle quits or the lead vehicle does not hold the post
of the lead vehicle, a new lead vehicle determined
through negotiation or a candidate lead vehicle of the
vehicle team may hold the post of the new lead vehicle.
If other member quits, the member notifies the lead ve-
hicle before quitting. If the member fails to notify the lead
vehicle, the member notifies other member of the vehicle
team, and other member which receives the notification
may in turn notify the lead vehicle.

[0068] Itshould be noted thatin the embodiment, each
of the lead vehicle and the member of the vehicle team
includes an OBU, and the OBU (on-board unit) is equiv-
alent to a user equipment (UE).

[0069] Hereinafter the alternative embodiments of the
present invention will be described in detail with refer-
ence to specific embodiments.

First Embodiment

[0070] The first embodiment is with respect to a sce-
nario where the OBU of the lead vehicle sends a request
within the coverage region of the RSU. Fig. 9 is a flow-
chart of a first method according to an alternative em-
bodiment of the present invention. As shown in Fig. 9,
the method includes the following steps.

[0071] In step S901, the RSU selects a lead vehicle.
[0072] The OBU that satisfies the condition for a lead
vehicle generally carries a capability identification. For
example, a bit C for lead vehicle capability may be stored
on a SIM / USIM card, C = 1 means satisfying the con-
dition for a lead vehicle, and C = 0 means not satisfying
the condition. The OBU that satisfies the condition sends
a capability indication data to the RSU, and indicates that
the OBU may be a candidate for the lead vehicle. The
RSU sends a request to the OBU that satisfies the con-
dition, and inquiries whether the OBU intends to become
alead vehicle. The RSU determines the lead vehicle ac-
cording to the response message from the OBU that sat-
isfies the condition. Alternatively, the OBU that satisfies
the condition sends a request message to the RSU to
request for being a lead vehicle. The RSU sends a re-
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sponse message after determination: to approve or deny
the request.

[0073] Instep S902, the RSU notifies the lead vehicle.
[0074] The RSU may determine the lead vehicle ac-
cording to features of an OBU of a vehicle or a condition
for a lead vehicle. The features of an OBU may include
one or more of: calculation capability, electricity quantity,
storage space, location, traveling direction and service
ability, etc. The condition for a lead vehicle refers to the
requirement for being alead vehicle, such as one or more
of: calculation capability, electricity quantity, storage
space, location, and service ability, etc.

[0075] The RSU sends a notification massage to the
designated lead vehicle. The notification message at
least includes: an identification of the vehicle team. Fur-
ther, the notification message may also include: a wire-
less resource pool of a vehicle team, and members of a
vehicle team.

[0076] In step S903, lead vehicle information is peri-
odically broadcast.

[0077] The periodical broadcast is sent by the RSU or
the lead vehicle. The content of the broadcast at least
includes: an identification of the vehicle team and aniden-
tification of the lead vehicle. In addition, the content of
the broadcast may also include: awireless resource pool,
a location of the vehicle team, a traveling direction, a
speed, a service, a calculation capability of the lead ve-
hicle, etc.

[0078] In step S904, the lead vehicle detects an OBU
of an adjacent vehicle.

[0079] The lead vehicle detects an adjacent OBU by
D2D Discovery. The discovery resource is assigned by
the RSU or selected from the resource pool according to
the instruction of the RSU. In step S905, the lead vehicle
determines whether there is an adjacent OBU. If there is
an adjacent OBU, the method proceeds to step S906,
and if there is no adjacent OBU, the method proceeds to
step S904.

[0080] The lead vehicle determines whether there is
an adjacent OBU according to the discovery result. Since
within the coverage of a RSU, generally there will not be
conflict between two or more lead vehicles (for example,
a lead vehicle discovers another adjacent lead vehicle),
once there is a conflict, the lead vehicles in conflict re-
quest for arbitration from the RSU or negotiate to deter-
mine the final lead vehicle.

[0081] In step S906, the lead vehicle sends a request.
[0082] Theleadvehicle sendsarequesttothe adjacent
OBU discovered for inviting the OBU to join the vehicle
team of the lead vehicle. The request message also in-
cludes any one or more of: an identification of the vehicle
team, a travelling direction of the vehicle team, the speed,
the service of the vehicle team, the members of the ve-
hicle team, etc. The request is sent via RRC signaling.
[0083] Instep S907, the OBU sends a response mes-
sage.

[0084] The OBU receives the request message of the
lead vehicle. The OBU determines whether to accept the
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request. The OBU may determine whether to join the
vehicle team according to its own status, the lead vehicle
information and the rule of the vehicle team. Its own sta-
tus and the lead vehicle information includes: location,
speed, direction, service, storage space, computing ca-
pability, etc. The rule of the vehicle team includes the
rule setup by the operator / service provider and stored
in the storage unit of the OBU, the rule of the broadcast
of the lead vehicle, etc. One example of the rule of the
vehicle team may be: rights and obligations of a member
of the vehicle team.

[0085] The OBU determines to join the vehicle team
and sends an acceptance response message to the lead
vehicle. The response message includes an acceptance
identification. The lead vehicle joins the OBU in a list of
the members of the vehicle team upon receiving the re-
sponse message of the OBU. When the OBU determines
not to join the vehicle team, the OBU sends a rejection
response message to the lead vehicle, and the rejection
message includes a rejection identification, and may also
include a reason for rejecting to join. The lead vehicle
ceases to send arequest to the OBU and marks the cor-
responding OBU (not to join the vehicle team) upon re-
ceiving the rejection message from the OBU.

Second Embodiment

[0086] The second embodiment is with respect to a
scenario where a vehicle actively joins the vehicle team
within the coverage region of the RSU. Fig. 10 is a flow-
chart of a second method according to an alternative em-
bodiment of the present invention. As shown in Fig. 10,
the method includes the following steps.

[0087] Instep S1001, the RSU selects a lead vehicle.
[0088] The OBU that satisfies the condition for a lead
vehicle generally carries a capability identification. For
example, a bit C for lead vehicle capability may be stored
on a SIM / USIM card, C = 1 means satisfying the con-
dition for a lead vehicle, and C = 0 means not satisfying
the condition. The OBU that satisfies the condition sends
a capability indication data to the RSU, and indicates that
the OBU may be a candidate for the lead vehicle. The
RSU sends a request to the OBU that satisfies the con-
dition, and inquiries whether the OBU intends to become
alead vehicle. The RSU determines the lead vehicle ac-
cording to the response message from the OBU that sat-
isfies the condition. Alternatively, the OBU that satisfies
the condition sends a request message to the RSU to
request for being a lead vehicle. The RSU sends a re-
sponse message after determination: to approve or deny
the request.

[0089] Instep S1002, The RSU notifies the lead vehi-
cle.
[0090] The RSU may determine the lead vehicle ac-

cording to features of an OBU of a vehicle or a condition
for a lead vehicle. The features of an OBU may include
one or more of: calculation capability, electricity quantity,
storage space, location, traveling direction and service
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ability, etc. The condition for a lead vehicle refers to the
requirement for being alead vehicle, such as one or more
of: calculation capability, electricity quantity, storage
space, location, and service ability, etc.

[0091] The RSU sends a notification massage to the
designated lead vehicle. The notification message at
least includes: an identification of the vehicle team. Fur-
ther, the notification message may also include: a wire-
less resource pool of a vehicle team, and members of a
vehicle team.

[0092] InInstep S1003, lead vehicle information is pe-
riodically broadcast.

[0093] The periodical broadcast is sent by the RSU or
the lead vehicle. The content of the broadcast at least
includes: anidentification of the vehicle team and aniden-
tification of the lead vehicle. In addition, the content of
the broadcast may also include: awireless resource pool,
a location of the vehicle team, a traveling direction, a
speed, a service, a calculation capability of the lead ve-
hicle, etc.

[0094] In step S1004, an adjacent vehicle sends a re-
quest message to the lead vehicle.

[0095] The vehicle may detect the lead vehicle through
the following two manners. 1) The OBU of the adjacent
vehicle receives the broadcast message sent by the lead
vehicle. 2) The OBU of the adjacent vehicle detects the
lead vehicle by D2D Discovery.

[0096] After the adjacent vehicle detects the lead ve-
hicle, the adjacent vehicle may determine whether to join
the vehicle team according to its own status, the lead
vehicle information and the rule of the vehicle team. Its
own status and the lead vehicle information includes: lo-
cation, speed, direction, service, storage space, comput-
ing capability, etc. The rule of the vehicle team includes
the rule setup by the operator / service provider and
storedin the storage unitofthe OBU, the rule of the broad-
cast of the lead vehicle, etc. One example of the rule of
the vehicle team may be: rights and obligations of a mem-
ber of the vehicle team.

[0097] The OBU of the adjacent vehicle determines to
join the vehicle team and sends a request message to
the lead vehicle for requesting to join the vehicle team.
The request message includes at least an identification
of the OBU. The request message further includes any
one or more of: a location of the vehicle, a traveling di-
rection, a speed, a service, a calculation capability, a
storage space, whether being a member of other vehicle
team. The lead vehicle joins the OBU in a list of the mem-
bers of the vehicle team upon receiving the request mes-
sage of the OBU.

[0098] When the OBU determines not to join the vehi-
cle team, the OBU does not send a request message to
the lead vehicle.

[0099] In step S1005, the lead vehicle sends a re-
sponse message.

[0100] The lead vehicle determines whether to accept
the request upon receiving the request message from
the OBU of the adjacent vehicle. If the lead vehicle de-
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termines to accept, the lead vehicle sends an acceptance
response message to the adjacent vehicle. The response
message includes: an acceptance identification. The re-
sponse message further includes any one or more of: an
identification of the vehicle team, an identification of the
lead vehicle, identifications of the members of the vehicle
team, a resource pool, etc. If the lead vehicle determines
to reject, the lead vehicle sends a rejection response
message to the adjacent vehicle. The rejection message
includes a rejection identification, and may also include
a reason for rejecting.

[0101] The above determining is based on status of
the vehicle team, the OBU information and the rule of the
vehicle team. The status of the vehicle team and the OBU
information includes: location, speed, direction, service,
storage space, computing capability, etc. The rule of the
vehicle team includes the rule setup by the operator /
service provider and stored in the storage unitofthe OBU,
the rule of the broadcast of the lead vehicle, etc. One
example of the rule of the vehicle team may be: rights
and obligations of a member of the vehicle team.

Third Embodiment

[0102] The third embodiment is with respect to a sce-
nario where the lead vehicle sends a request outside the
coverage region of the RSU. Fig. 11 is a flowchart of a
third method according to an alternative embodiment of
the present invention. As shown in Fig. 11, the method
includes the following steps.

[0103] In step S1101, the lead vehicle periodically
broadcasts.
[0104] Thelead vehicle periodically sends a broadcast

message outside the coverage region of the RSU. The
contentincludes: an identification of the vehicle team and
an identification of the lead vehicle. Further contents may
also include any one or more of: location of the lead ve-
hicle, speed, direction, service, calculation capability,
storage space, members of the vehicle team, etc. The
period is stored in the storage unit of the lead vehicle in
advance.

[0105] Instep S1102, itis determined whether there is
a conflict. If there is a conflict, the method proceeds to
step S1103, otherwise the method proceeds to step
S1105.

[0106] The conflict refers to there are two or more lead
vehicles are sending broadcast messages in adjacent
regions. When a lead vehicle receives a broadcast mes-
sage from other lead vehicle, it means that a conflict has
occurred.

[0107] If a conflict occurs, the conflicting lead vehicles
negotiate either to combine to one vehicle team, or con-
tinue to broadcast separately. If they negotiate to com-
bine to one vehicle team, the original two lead vehicles
negotiate to generate a new lead vehicle. The new lead
vehicle may be determined based on a simple principle.
For example, one of the original lead vehicles which has
a smaller identification number is selected as the new
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lead vehicle. Alternatively, the new lead vehicle may be
generated according to other predefined rule. The pre-
defined rule may include: a rule for generating a lead
vehicle defined by the RSU or an operator / a service
provider. The rule is stored in the storage unit of the lead
vehicle. The negotiation may also include: identification
ofthe combined vehicle team, the wireless resource pool,
the period for broadcast of the lead vehicle, content of
the broadcast, members of the vehicle team, etc. If they
negotiate to continue to broadcast separately, the two
lead vehicles continue to broadcast separately. In this
case, in order to avoid conflict, the two lead vehicles may
negotiate about the broadcast periods and the resource
pools, to ensure conflict will not occur for the broadcast
periods and the resource pools of the two vehicle teams.
[0108] Instep S1103, itis determined whether to com-
bine. Ifitis determined to combine, the method proceeds
to step S1104, otherwise the method proceeds to step
S1101.

[0109] Two or more vehicle teams are outside the cov-
erage region of the RSU, the two or more lead vehicles
receive the broadcast message from each other. It may
be determined whether to combine according to any one
or more of the following rules: the travel directions of the
two or more vehicle teams, vehicle team speeds, the dis-
tance between the vehicle teams, indication data of the
lead vehicles, strategies of the operator / service provid-
er, and other conditions.

[0110] If the condition for combining is satisfied, and
the two lead vehicles agree to combine, it is determined
to combine.

[0111] [fitis determined not to combine through nego-
tiation, the conflicting lead vehicles continue to broadcast
separately. In order to avoid further conflict, the two lead
vehicles may negotiate about the broadcast periods and
the resource pools, to ensure conflict will not occur for
the broadcast periods and the resource pools of the two
vehicle teams.

[0112] In step S1104, a new lead vehicle is generated
through negotiation.

[0113] The lead vehicles to be combined negotiate,
and select a new lead vehicle according to a certain rule.
The new lead vehicle is generally one of the lead vehicles
to be combined, or the lead vehicles to be combined sug-
gest selecting one, for example of the candidate lead
vehicles in the original vehicle team.

1) If the new lead vehicle is one of the original lead
vehicles, A, the original lead vehicle B which is not
selected will notify the identifications of the members
of the vehicle team of the present vehicle team g2
to A, and B informs the original vehicle team g2 the
new lead vehicle A and the new identification g3 of
the new vehicle team.

2) If the new vehicle team is a newly selected C, the
original lead vehicles, A and B will notify the identi-
fications of the members of their vehicle teams to C.
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[0114] Instep S1105, the lead vehicle detects an OBU
of an adjacent vehicle.

[0115] In step S1106, the lead vehicle determines
whether there is an adjacent OBU. If there is an adjacent
OBU, the method proceeds to step S1107, otherwise the
method proceeds to step S1105.

[0116] Instep S1107, the lead vehicle sends arequest
message to the adjacent OBU.

[0117] Instep S1108,the OBU sends aresponse mes-
sage to the lead vehicle.

Fourth Embodiment

[0118] The fourth embodiment is with respect to a sce-
nario where a vehicle actively joins the vehicle team out-
side the coverage region ofthe RSU. Fig. 12 is a flowchart
of a fourth method according to an alternative embodi-
ment of the present invention. As shown in Fig. 12, the
method includes the following steps.

[0119] In step S1201, the lead vehicle periodically
broadcasts.
[0120] Instep S1202, itis determined whether there is

a conflict. If there is a conflict, the method proceeds to
step S1203, otherwise the method proceeds to step
S1205.

[0121] Instep S1203, itis determined whether to com-
bine through negotiation. If it is determined to combine,
the method proceeds to step S1204, otherwise the meth-
od proceeds to step S1201.

[0122] In step S1204, a new lead vehicle is generated
through negotiation.

[0123] If the lead vehicle does not change, the lead
vehicle notifies the members of the vehicle team. If the
lead vehicle has changed, the original lead vehicle noti-
fies the new lead vehicle and the members of the vehicle
team. The notification includes: an identification of the
vehicle team, identifications of the members of the vehi-
cle team, an identification of the lead vehicle. The notifi-
cation may also include: the resource pool and the period
for broadcast of the lead vehicle. The notification may be
implemented by V2V.

[0124] In step S1205, the adjacent OBU sends a re-
quest message to the lead vehicle.

[0125] In step S1206, the lead vehicle sends a re-
sponse message.

[0126] The lead vehicle determines whether to accept
the request upon receiving the request message from
the OBU of the adjacent vehicle. If the lead vehicle de-
termines to accept, the lead vehicle sends an acceptance
response message to the adjacent vehicle. The response
message includes: an acceptance identification. The re-
sponse message further includes any one or more of: an
identification of the vehicle team, an identification of the
lead vehicle, identifications of the members of the vehicle
team, a resource pool, etc. If the lead vehicle determines
to reject, the lead vehicle sends a rejection response
message to the adjacent vehicle. The rejection message
includes a rejection identification, and may also include
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a reason for rejecting.

[0127] Fig. 13 is a block diagram illustrating a system
for grouping a vehicle team according to an embodiment
of the presentinvention. As shown in Fig. 13, the system
includes: an OBU 60 and a RSU 61.

[0128] The RSU 61 is configured to select a lead ve-
hicle within the coverage region and assign wireless re-
source and an identification of a vehicle team, and is also
configured to notify the lead vehicle.

[0129] The OBU 60 is configured to receive a notifica-
tion message broadcast by the RSU 61, and determine
whether to be a lead vehicle outside the coverage region,
send a request/response message to the lead vehicle,
and receive a request/response message sent from the
lead vehicle. Fig. 14 is a block diagram illustrating an
OBU for grouping a vehicle team according to an em-
bodiment of the present invention. As shown in Fig. 14,
the OBU includes: a determining unit 600, a receiving
unit 601 and a sending unit 602.

[0130] Thedetermining unit600 is configured to wheth-
er to join a vehicle team.

[0131] The receiving unit 601 is configured to receive
an indication data from the RSU, and is also configured
to receive a request/response message from the lead
vehicle.

[0132] The sending unit 602 is configured to send a
request/response message to the RSU/lead vehicle. It
should be noted that, each of the above modules may
be implemented by software or hardware. For implemen-
tation in hardware, it may be implemented by, but not
limited to: the above modules are all disposed inthe same
processor; or the above modules are respectively in mul-
tiple processors.

[0133] Anembodiment of the presentinvention further
provides a computer readable storage medium storing
computer executable instructions which, when executed
by a processor, implement the above method.

[0134] In the embodiment, the above computer read-
able storage medium may be configured to store instruc-
tions to implement the following steps:

In step S1: a designated vehicle that satisfies a pre-
set condition receives a first indication data from the
RSU within a coverage region of a RSU. The first
indication data is for indicating that the designated
vehicle has management authority for managing a
vehicle group to which the designated vehicle be-
longs.

In step S2, the designated vehicle periodically broad-
casts a first message to vehicles within the coverage
of the RSU and/or outside the coverage of the RSU,
the first message being for indicating grouping the
vehicle.

In step S3, the designated vehicle receives a second
message in response to the first message, the sec-
ond message being for indicating joining the vehicle
group.

In step S4, the designated vehicle groups the vehicle
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which sends the second message to the vehicle
group.

[0135] In the embodiment, the storage medium may
include, but not limited to, a U disk, a read-only memory
(ROM), a random access memory (RAM), a removable
hard disk, a magnetic disk, an optical disk, or a variety
of media that may store program codes.

[0136] Alternatively, for a specific example in the em-
bodiment, reference may be made to the examples de-
scribed in the foregoing embodiments and alternative
embodiments, and details are not repeated herein in the
embodiment.

[0137] Apparently, those skilled in the art should un-
derstand that the modules or steps in the above embod-
iments of the present invention may be implemented by
a general-purposed computing device, which may be
centralized on a single computing device or distributed
on a network composed by multiple computing devices.
Alternatively, the modules or steps in the above embod-
iments of the presentinvention may be implemented with
program codes executable by the computing device, so
that they may be stored in the storage device for execu-
tion by the computing device and in some cases may be
executed in an order different from what is shown or de-
scribed herein. Alternatively, each module or each step
in the above embodiments of the present invention may
be formed as individual integrated circuit module or a
plurality of modules or steps may be formed into a single
integrated circuit module. In this way, the embodiments
of the present invention are not limited to any specific
combination of hardware and software.

[0138] Theforegoingdescriptions are merely preferred
embodiments of the present invention, and are not in-
tended to limit the present invention, which is defined by
the claims. For those skilled in the art, the embodiments
of the present invention may have various changes and
modifications.

Claims

1. A method for grouping vehicles in Vehicle to Every-
thing, wherein the method comprises:

negotiating, by designated vehicles that satisfy
a preset condition outside a coverage region of
a Road Side Unit RSU, to generate a final des-
ignated vehicle, wherein the RSU is a base sta-
tion eNB or a stationary UE;

periodically broadcasting (S304), by the final
designated vehicle, a first message to vehicles
outside the coverage of the RSU, the first mes-
sage being for indicating grouping a vehicle;
receiving (S306), by the final designated vehi-
cle, a second message in response to the first
message, the second message being for indi-
cating joining a vehicle group to which the final
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designated vehicle belongs; and

grouping (S308), by the final designated vehicle,
a vehicle which sends the second message to
the vehicle group,

characterized in thatreceiving, by the final des-
ignated vehicle, a second message in response
to the first message comprises:

sending, by the final designated vehicle, a
request message to the vehicle responding
to the first message, the request message
being for requesting the vehicle to join the
vehicle group; and

receiving, by the final designated vehicle,
the second message in response to the re-
quest message.

The method according to claim 1, wherein after the
step of grouping, by the final designated vehicle, the
vehicle which sends the second message to the ve-
hicle group, the method further comprises:

when a vehicle in the vehicle group intends to
quitthe vehicle group, receiving, by the final des-
ignated vehicle, a notification message for in-
forming quitting the vehicle group; and
releasing, by the final designated vehicle, the
management authority to the vehicle which in-
tends to quit the vehicle group.

The method according to any one of claims 1-2,
wherein the preset condition comprises at least one
of: a calculation capability, an electricity quantity, a
storage space, a location, a traveling direction and
a service ability.

The method according to any one of claims 1-2,
wherein the first message carries at least one of: a
wireless resource pool, a location of a vehicle group,
a traveling direction, a speed, and a Vehicle to Eve-
rything service.

The method according to claim 1, wherein the des-
ignated vehicles that satisfy the preset condition ne-
gotiate based on one or more of the following con-
ditions:

vehicle identification numbers, vehicle calculation
capabilities, vehicle storage spaces, vehicle loca-
tions, and a predefined rule.

The method according to claim 1, wherein the RSU
is a base station eNB or a stationary user equipment
UE or a dedicated RSU, the vehicle comprises an
on-board unit OBU, and the OBU is equivalent to an
UE.

A device for grouping vehicles in Vehicle to Every-
thing, disposed at a side of a designated vehicle that
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satisfies a preset condition in Vehicle to Everything,
wherein the device comprises:

a negotiating module (404) configured to nego-
tiate outside a coverage region of a Road Side
Unit RSU to generate a final designated vehicle,
wherein the RSU is a base station eNB or a sta-
tionary UE;

a broadcasting module (406) configured to pe-
riodically broadcast a first message to vehicles
outside the coverage of the RSU, the first mes-
sage being for indicating grouping a vehicle;

a second receiving module (408) configured to
receive a second message in response to the
first message, the second message being for
indicating joining a vehicle group to which the
designated vehicle belongs; and

a sending module (410) configured to group a
vehicle which sends the second message to the
vehicle group,

characterized in that the second receiving
module (408) comprises:

a sending unit (502) configured to send a
request message to the vehicle responding
to the first message, the request message
being for requesting the vehicle to join the
vehicle group; and

a first receiving unit (504) configured to re-
ceive the second message in response to
the request message.

8. The device according to claim 7, wherein the device

further comprises:

a third receiving module (702) configured to,
when a vehicle in the vehicle group intends to
quit the vehicle group, receive a notification
message for informing quitting the vehicle
group; and

a releasing module (704) configured to release
the management authority to the vehicle which
intends to quit the vehicle group.

A computer-readable storage medium storing com-
puter-executable instructions that, when being exe-
cuted by a plurality of processors, implement the
method of any one of claims 1 to 6.

Patentanspriiche

Verfahren zum Gruppieren von Fahrzeugen in Ve-
hicle to Everything, wobei das Verfahren umfasst:

Verhandeln, durch designierte Fahrzeuge, die
eine voreingestellte Bedingung auf3erhalb eines
Abdeckungsbereichs einer Road Side Unit RSU
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erfullen, um ein endgiiltiges designiertes Fahr-
zeug zu erzeugen, wobei die RSU eine Basis-
station eNB oder ein stationares UE ist;
periodisches Rundsenden (S3 04) einer ersten
Nachricht an Fahrzeuge auBerhalb des Erfas-
sungsbereichs der RSU durch das endgiltig be-
stimmte Fahrzeug, wobei die erste Nachricht
zum Anzeigen der Gruppierung eines Fahr-
zeugs dient;

Empfangen (S306) einer zweiten Nachricht als
Antwort auf die erste Nachricht durch das letzte
bezeichnete Fahrzeug, wobei die zweite Nach-
richt zum Anzeigen des Beitritts zu einer Fahr-
zeuggruppe dient, zu der das letzte bezeichnete
Fahrzeug gehort; und

Gruppieren (S308) eines Fahrzeugs, das die
zweite Nachricht an die Fahrzeuggruppe sen-
det, durch das endgiiltig bestimmte Fahrzeug,
dadurch gekennzeichnet, dass das Empfan-
gen einer zweiten Nachricht als Antwort auf die
erste Nachricht durch das letzte bezeichnete
Fahrzeug umfasst:

Senden einer Anforderungsnachricht an
das Fahrzeug, das auf die erste Nachricht
antwortet, durch das letzte bezeichnete
Fahrzeug, wobei die Anforderungsnach-
richt dazu dient, das Fahrzeug aufzufor-
dern, der Fahrzeuggruppe beizutreten; und
Empfangen der zweiten Nachricht als Ant-
wort auf die Anforderungsnachricht durch
das letzte bezeichnete Fahrzeug.

Verfahren nach Anspruch 1, wobei nach dem Schritt
des Gruppierens des Fahrzeugs, das die zweite
Nachricht an die Fahrzeuggruppe sendet, durch das
letzte bezeichnete Fahrzeug, das Verfahren ferner
umfasst:

wenn ein Fahrzeug in der Fahrzeuggruppe be-
absichtigt, die Fahrzeuggruppe zu verlassen,
Empfangen einer Benachrichtigungsnachricht
durch das letzte bestimmte Fahrzeug, um das
Verlassen der Fahrzeuggruppe mitzuteilen; und
Freigabe der Verwaltungsbefugnis fiir das Fahr-
zeug, das die Fahrzeuggruppe verlassen will,
durch das letzte bestimmte Fahrzeug.

Verfahren nach einem der Anspriiche 1 bis 2, wobei
die voreingestellte Bedingung mindestens eines der
folgenden Elemente umfasst: eine Berechnungsfa-
higkeit, eine Strommenge, einen Speicherplatz, ei-
nen Ort, eine Fahrtrichtung und eine Servicefahig-
keit.

Verfahren nach einem der Anspriiche 1 bis 2, wobei
die erste Nachricht mindestens eines der folgenden
Elemente enthalt: einen drahtlosen Ressourcen-
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pool, einen Standort einer Fahrzeuggruppe, eine
Fahrtrichtung, eine Geschwindigkeit und einen Ve-
hicle to Everything-Dienst.

Verfahren nach Anspruch 1, wobei die bestimmten
Fahrzeuge, die die voreingestellte Bedingung erfiil-
len, auf der Grundlage einer oder mehrerer der fol-
genden Bedingungen verhandelt werden:
Fahrzeugidentifikationsnummern, Fahrzeugberech-
nungsfahigkeiten, Fahrzeugstellplatze, Fahrzeug-
standorte und eine vordefinierte Regel.

Verfahren nach Anspruch 1, wobei die RSU eine Ba-
sisstation eNB oder ein stationares Nutzergerat UE
oder eine dedizierte RSU ist, das Fahrzeug eine On-
Board-Unit OBU umfasst und die OBU einem UE
entspricht.

Gerat zum Gruppieren von Fahrzeugen in Vehicle
to Everything, das an einer Seite eines bestimmten
Fahrzeugs angeordnet ist, das eine voreingestellte
Bedingung in Vehicle to Everything erfiillt, wobei das
Gerat umfasst:

ein Verhandlungsmodul (404), das konfiguriert
ist,um auBerhalb eines Abdeckungsbereichs ei-
ner Road Side Unit RSU zu verhandeln, um ein
endgliltiges bestimmtes Fahrzeug zu erzeugen,
wobei die RSU eine Basisstation eNB oder ein
stationares UE ist;

ein Sendemodul (406), das so konfiguriert ist,
dasses periodisch eine erste Nachrichtan Fahr-
zeuge aulderhalb der Abdeckung der RSU sen-
det, wobei die erste Nachricht dazu dient, die
Gruppierung eines Fahrzeugs anzuzeigen;

ein zweites Empfangsmodul (408), das so kon-
figuriert ist, dass es eine zweite Nachricht als
Reaktion auf die erste Nachricht empfangt, wo-
bei die zweite Nachricht dazu dient, den Beitritt
zu einer Fahrzeuggruppe anzuzeigen, zu der
das bezeichnete Fahrzeug gehért; und

ein Sendemodul (410), das so konfiguriert ist,
dass es ein Fahrzeug gruppiert, das die zweite
Nachricht an die Fahrzeuggruppe sendet, da-
durch gekennzeichnet, dass das zweite Emp-
fangsmodul (408) umfasst:

eine Sendeeinheit (502), die konfiguriert ist,
um eine Anforderungsnachricht an das
Fahrzeug zu senden, das auf die erste
Nachricht antwortet, wobei die Anforde-
rungsnachricht dazu dient, das Fahrzeug
aufzufordern, der Fahrzeuggruppe beizu-
treten; und

eine erste Empfangseinheit (504), die kon-
figuriertist, um die zweite Nachricht als Ant-
wort aufdie Anforderungsnachrichtzu emp-
fangen.
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8. Gerat nach Anspruch 7, wobei das Gerat ferner um-

fasst:

ein drittes Empfangsmodul (702), das konfigu-
riertist, um, wenn ein Fahrzeug in der Fahrzeug-
gruppe beabsichtigt, die Fahrzeuggruppe zu
verlassen, eine Benachrichtigungsnachricht zu
empfangen, um das Verlassen der Fahrzeug-
gruppe mitzuteilen; und

ein Freigabemodul (704), das so konfiguriert ist,
dass es die Verwaltungsbefugnis fir das Fahr-
zeug freigibt, das beabsichtigt, die Fahrzeug-
gruppe zu verlassen.

Computerlesbares Speichermedium, das compute-
rausfihrbare Anweisungen speichert, die, wenn sie
von einer Vielzahl von Prozessoren ausgefiihrt wer-
den, das Verfahren nach einem der Anspriiche 1 bis
6 implementieren.

Revendications

Procédé de groupementde véhicules dans in vehicle
a tout (vehicle to everything), dans lequel le procédé
comprenant :

négocier, par des véhicules désignés qui satis-
font une condition prédéfinie en dehors d’une
zone de couverture d’une unité route RSU
(Road Side Unit RSU), pour générer un véhicule
désignéfinal, dans lequel la RSU est une station
de base eNB ou une UE stationnaire ;

diffuser périodiquement (S304) un premier mes-
sage aux véhicules situés en dehors de la cou-
verture de la RSU par le véhicule désigné final,
le premier message étant destiné a indiquer le
groupement d’un véhicule ;

recevoir (S306) un deuxieme message en ré-
ponse au premier message, par le véhicule dé-
signé final, le deuxiéme message étant a indi-
quer joindre un groupe de véhicules auquel le
véhicule désigné final appartient; et

grouper (S308), par le véhicule désigné final, un
véhicule qui envoie le deuxieme message au
groupe de véhicules,

caractérisé en ce que

recevoir un deuxieme message en réponse au pre-
mier message, par le véhicule désigné final,
comprend :

envoyer, par le véhicule désigné final, un mes-
sage de demande au véhicule répondant au pre-
mier message, le message de demande étant
destiné a demander au véhicule de rejoindre le
groupe de véhicules ; et

recevoir un deuxiéme message en réponse au
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message de demande, par le véhicule désigné
final.

Procédé selon larevendication 1, dans lequel, aprés
I’étape de groupement, par le véhicule désigné final,
du véhicule qui envoie le deuxieme message au
groupe de véhicules, le procédé comprend en outre :

lorsqu’un véhicule du groupe de véhicules a l'in-
tention de quitter le groupe de véhicules, rece-
voir un message de notification pour informer
qu’il quitte le groupe de véhicules, par le véhi-
cule désigné final ; et

libérer, par le véhicule désigné final, I'autorité
de gestion au véhicule qui entend quitter le grou-
pe de véhicules.

Procédé selon I'une quelconque des revendications
1 a 2, dans lequel la condition prédéfinie comprend
au moins I'un des éléments suivants : une capacité
de calcul, une quantité d’électricité, un espace de
stockage, un emplacement, une direction de dépla-
cement et une capacité de service.

Procédé selon I'une quelconque des revendications
1 a 2, dans lequel le premier message contient au
moins I'un des éléments suivants : un pool de res-
sources sans fil, un emplacement d’'un groupe de
véhicules, une direction de déplacement, une vites-
se et un service de véhicule a tout (Vehicle to Eve-
rything).

Procédé selon la revendication 1, dans lequel les
véhicules désignés qui satisfont a la condition pré-
définie négocient sur la base d’'une ou plusieurs des
conditions suivantes : numéros d’identification des
véhicules, capacités de calcul des véhicules, espa-
ces de stockage des véhicules, emplacements des
véhicules et une regle prédéfinée.

Procédé selonlarevendication 1,danslequella RSU
est une station de base eNB ou un dispositif utilisa-
teur stationnaire UE ou une RSU dédiée, le véhicule
comprend une unité embarquée OBU et 'OBU cor-
respond a un UE.

Dispositif pour grouper des véhicules dans un véhi-
cule a tout (Vehicle to Everything), disposé sur un
c6té d’'un véhicule désigné qui satisfie une condition
prédéfinie dans un véhicule a tout (Vehicle to Eve-
rything), dans lequel le dispositif comprend :

un module de négociation (404) configuré pour
négocier en dehors d’'une zone de couverture
d’une unité route RSU (Road Side Unit RSU)
pour générer un véhicule désigné final, dans le-
quel la RSU est une station de base eNB ou un
UE stationnaire ;
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un module d’émission (406) configuré pour
émettre périodiquement un premier message
vers des véhicules situés en dehors de la cou-
verture de la RSU, le premier message étant
destiné a indiquer le groupement d’'un véhicule ;
un deuxieme module de réception (408) confi-
guré pour recevoir un deuxieme message en
réponse au premier message, le deuxiéme mes-
sage étant destiné a indiquer joindre un groupe
de véhicules auquel le véhicule désigné
appartient ; et

un module de transmission (410) configuré pour
grouper un véhicule qui envoie le deuxieme
message au groupe de véhicules,

caractérisé en ce que
le deuxiéme module de réception (408) comprend :

une unité de transmission (502) configurée pour
envoyer un message de demande au véhicule
répondant au premier message, le message de
demande étant destiné a demander au véhicule
de joindre le groupe de véhicules ; et

une premiére unité de réception (504) configu-
rée pour recevoir le deuxieme message en ré-
ponse au message de demande.

8. Dispositif selon la revendication 7, le dispositif com-
prenant en outre :

un troisieme module de réception (702) confi-
guré pour recevoir, lorsqu’un véhicule dans le
groupe de véhicules a I'intention de quitter le
groupe de véhicules, un message de notification
pour signaler le départ du groupe de véhicules ;
et

un module de libération (704) configuré pour li-
bérer I'autorité de gestion au véhicule qui a I'in-
tention de quitter le groupe de véhicules.

9. Un support de stockage lisible par ordinateur stoc-
kant des instructions exécutables par ordinateur qui,
lorsqu’elles sont exécutées par une pluralité de pro-
cesseurs, mettent en ceuvre le procédé selon I'une
quelconque des revendications 1 a 6.
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