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METHOD AND APPARATUS FOR CONTROLLING DATA
TRANSMISSION IN V2V COMMUNICATION

FIELD

[0001] Embodiments of the present disclosure relate to the field of wireless communication,
and more specifically, to a method and apparatus for controlling data transmission in

vehicle-to-vehicle (V2V) communication.

BACKGROUND

[0002] In the recent years, telematics have gained more and more attention along with the
rapid growth of the Internet technologies. The study of Long Term Revolution LTE-based
V2X (Vehicle-to-X) services is also carried out in the Third Generation Partnership Project
(3GPP) to explore the opportunity to realize the “Internet of Vehicles” based on the widely
deployed LTE networks. The LTE-based V2X comprises of three parts: Vehicle-to-Vehicle
(V2V), Vehicle-to-Pedestrian (V2P) and Vehicle-to-Infrastructure/Network (V2I/N), wherein
the V2V services cover the LTE-based communication between the vehicles through direct air

interface or through indirect air interface (via relaying by the eNB).

[0003] The V2V communication usually involves transmission of data, such as GPS locating
information, acceleration, braking state, steering wheel angle, speed and safety warnings for
vehicles. Therefore, different latency requirements exist for different data transmissions in
V2V communication and there is strict reliability requirement. Traditional solutions cannot

satisfactorily meet different latency requirements for different types of data.

SUMMARY

[0004] According to embodiments of the present disclosure, there is provided a method for
controlling data transmission in vehicle-to-vehicle communication, comprising: generating, at
an on-board user equipment, scheduling information associated with data to be transmitted,
the scheduling information indicating whether the data is urgent data or non-urgent data; in
response to the data being the urgent data, transmitting the data and the scheduling
information in a first transmission period using a resource in a first resource pool for urgent
data; and in response to the data being the non-urgent data, transmitting the data and the
scheduling information in a second transmission period using a resource in a second resource

pool for non-urgent data, the first and second transmission periods being pre-configured based
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on different transmission latencies required by urgent data and non-urgent data.

[0005] According to embodiments of the present disclosure, there is also provided an
apparatus for controlling data transmission in vehicle-to-vehicle communication, comprising:
a generation module configured for generating, at an on-board user equipment, scheduling
information associated with data to be transmitted, the scheduling information including
information indicating whether the data is urgent data or non-urgent data; a first transmission
module configured for in response to the data being the urgent data, transmitting the data and
the scheduling information in a first transmission period using a resource in a first resource
pool for urgent data; a second transmission module configured for in response to the data
being the non-urgent data, transmitting the data and the scheduling information in a second
transmission period using a resource in a second resource pool for non-urgent data, the first
and second transmission periods being pre-configured based on different transmission

latencies required by urgent data and non-urgent data.

[0006] Embodiments of the present disclosure propose a corresponding solution for the V2V
communication with direct air interface (hereinafter referred to as “V2V communication”) to
satisfy both the above latency and reliability requirements. According to embodiments of
the present disclosure, there is provided a solution for controlling data transmission in V2V

communication, which can satisfy both the latency and reliability requirements.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] The drawings explained here provide a further understanding of the present disclosure
and form a part of the present disclosure. Example embodiments of the present disclosure
and its descriptions are used to elaborate the present disclosure and do not put inappropriate

limitations on the present disclosure. In the drawings:

[0008] Fig. 1 is a schematic diagram of V2V communication environment related to

embodiments of the present disclosure;

[0009] Fig. 2 is a flow chart of a method for controlling data transmission in V2V

communication according to embodiments of the present disclosure;

[0010] Fig. 3 is a schematic diagram of a scheme for a resource pool configuration and
scheduling allocation and data transmission according to embodiments of the present

disclosure;

[0011] Fig. 4 is a schematic diagram of another scheme for a resource pool configuration and
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scheduling allocation and data transmission according to embodiments of the present

disclosure;

[0012] Fig. 5 is a schematic diagram of a further scheme for a resource pool configuration and
scheduling allocation and data transmission according to embodiments of the present

disclosure;

[0013] Fig. 6 is a schematic diagram of a potential transmission collision according to

embodiments of the present disclosure;

[0014] Fig. 7 is a schematic diagram of collision alleviation according to embodiments of the

present disclosure;

[0015] Fig. 8 is a flow chart of collision detection and solution according to a further

embodiment of the present disclosure; and

[0016] Fig. 9 is a schematic block diagram of an apparatus for controlling data transmission in

V2V communication according to embodiments of the present disclosure.

DETAILED DESCRIPTION

[0017] Fig. 1 is a schematic diagram of V2V communication environment related to
embodiments of the present disclosure. In the V2V communication system 100 shown in
Fig. 1, a base station 110 pre-configures an available resource pool for data transmission
between on-board user equipment 120 and 130, and then the on-board user equipment 120

and 130 transmit data by means of the pre-configured resource pool.

[0018] In V2V communication, most latency requirements are in the range of 100ms or more
for non-urgent data, such as speed and orientation data of the vehicle and so on. However,
most latency requirements are 20ms for urgent data for example in the case of pre-crash
warning. In 3GPP LTE R12 version, the transmission period of the resource pool is set as
40ms, 80ms, 160ms and 320ms. The minimum transmission period of 40ms (which is less
than 100ms/2=50ms) only allows meeting the latency requirement of 100ms for the above

non-urgent data, and cannot meet the latency requirement of 20ms for the urgent data.

[0019] The inventive concept of the embodiments of the present disclosure lies in:
preconfiguring respective resource pools for urgent data and non-urgent data at base station
110, and preconfiguring respective transmission periods for the respective resource pools
based on the transmission latencies for the urgent data and the non-urgent data, e.g.,

configuring a relatively short transmission period for the resource pool of the urgent data
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(such as 10ms as an example only) and a relatively long transmission period for the resource
pool of the non-urgent data (such as 40m as an example only). Embodiments in this regard
will be further described in the following text with reference to Figs. 3-5. Furthermore, data
and its scheduling information are transmitted at the on-board user equipment 120 and 130 by
using resources in the resource pool preconfigured by the base station 110, wherein the
scheduling information comprises information indicating whether the data is urgent data or

non-urgent data.

[0020] Accordingly, the latency requirements in V2V communication are satisfied. Besides,
because the scheduling information comprises information indicating whether the data is
urgent data or non-urgent data, the transmission of the scheduling information regarding the
urgent data and the non-urgent data can share the system resource, so as to improve resource
utilization and further enhance performance of the entire system. To make objectives,
technical solutions and advantages of the present disclosure clearer, the present disclosure is
further described in details with reference to example embodiments in some exemplary

scenarios.

[0021] In common exemplary scenarios, a plurality of V2V on-board user equipment
(on-board UE) each transmit data in a broadcasting mode specified in 3GPP LTE R12. For
example, the spectrum resources preconfigured by the base station are divided within one
transmission period into scheduling allocation (SA) resource pools and data resource pools,
wherein scheduling information for data transmission, including resource allocation
information and data transmission modes, are transmitted at the SA resource pools using
corresponding physical side-link control channels (PSCCH) while data is transmitted at the
data resource pools using corresponding physical side-link data channels (PSSCH). The SA
scheduling information is transmitted prior to data transmission. UE first decodes the SA
scheduling information and then determines whether the data is decoded based on the SA

scheduling information and how to decode.

[0022] Fig. 2 is a flow chart of a method 200 for controlling data transmission in V2V
communication according to embodiments of the present disclosure. The method can be
implemented at various on-board UEs in the V2V communication. As shown in Fig. 2,
generate scheduling information associated with data to be transmitted at the on-board user

equipment in step S210.

[0023] In one embodiment, the scheduling information can comprise information indicating
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whether the data is urgent data or non-urgent data. In an example embodiment, the
scheduling information can comprise an indication bit, e.g., 0 or 1, for indicating whether the
data is urgent data or non-urgent data. Alternatively or additionally, the scheduling
information can also comprise transmission information of the data in the next transmission
period. For example, the scheduling information can comprise resource information
employed by data transmission in the next transmission period, such as sub-frame information

and frequency information etc.

[0024] In step S215, the data is determined as urgent data or not based on the indication. If
the data is determined as urgent data (branch “yes”) in step S215, the method 200 proceeds to
step S220, at which data and scheduling information are transmitted in a first transmission
perio using resources in a first resource pool for urgent data. From another aspect, if the data
is determined as non-urgent data (branch “no”) in step S215, the method 200 proceeds to step
S230, at which the data and scheduling information are transmitted in a second transmission

period using resources in a second resource pool for non-urgent data.

[0025] In one embodiment, the first transmission period and the second transmission period
can be preconfigured by the base station based on different transmission latencies required by
the urgent data and the non-urgent data. Alternatively or additionally, in one embodiment,
the first and second resource pools can also be preconfigured by the base station respectively

for urgent data and non-urgent data.

[0026] For instance, in one embodiment, the scheduling information can be transmitted on
PSCCH and data can be transmitted on PSSCH. For the sake of discussion, transmission of
PSCCH will act as an example of scheduling information transmission and transmission of
PSSCH will act as an example of data transmission in the following description. However, it
should be understood that the above is only exemplary. In other environment or scenarios, it

is completely feasible to transmit data and/or scheduling information on other channels.

[0027] In one embodiment, data scheduled at PSCCH from the on-board UE is transmitted at
PSSCH within the next transmission period. For example, PSCCH comprises information
about resource allocation of all corresponding PSSCH transmissions within the next
transmission period. Therefore, it allows the transmission mode to evenly occupy resources
of the data resource pool in time domain, which improves system level performance for V2V

communication.

[0028] In one embodiment, the on-board user equipment can choose to transmit PSCCH and
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PSSCH separately in different sub-frames. In one exemplary embodiment, scheduling
information is transmitted in a first sub-frame and the data is transmitted in a second
sub-frame, the second sub-frame being different from the first sub-frame. Alternatively, in
another embodiment, the on-board user equipment can choose to transmit PSCCH and
PSSCH simultaneously in the same sub-frame. In this case, PSSCH is not scheduled by the

PSCCH transmitted simultaneously.

[0029] Transmission of PSCCH and PSSCH in the same sub-frame will increase the number
of sub-frames received by the on-board UE, thereby reducing the impact of half-duplex
constraint. Potentially, it can improve system level performance for V2V communication.
However, the degradation of link level performance of PSCCH and PSSCH can be caused due
to power sharing and increased Peak to Average Power Ratio (PAPR) in some cases.
Therefore, in some embodiments, the number of simultaneous transmission of PSCCH and
PSSCH in the same sub-frame can be adjusted based on the density of the on-board UE. For
example, in one embodiment, a density of a plurality of on-board UE in one region is
determined and whether PSSCH and PSSCH are transmitted in the same sub-frame is
determined based on the determined density. If the determined density is high, more
simultaneous transmissions are preferred. If the determined density is low, less simultaneous

transmissions are preferred.

[0030] A plurality of examples is described about how PSCCH and PSSCH are transmitted
using resources in the resource pool with reference to Figs. 3-5, which illustrate various
examples of resource allocation schemes according to embodiments of the present disclosure.
The resource allocation schemes can be executed at the side of the on-board UE for taking full
advantage of the resources in the resource pool preconfigured by the base station to the

on-board UE for scheduling allocation and data transmission.

[0031] As shown in Fig. 3, the bold block represents an SA resource pool and a data resource
pool configured for non-urgent data in the corresponding transmission period, wherein the
transmission period is set as 40ms for example. The thin frame denotes an SA resource pool
and a data resource pool configured for urgent data in the corresponding transmission period,

wherein the transmission period is set as 10ms for example.

[0032] In the case illustrated in Fig. 3, the scheduling information of PSCCH comprises
information indicating whether the data is urgent data or non-urgent data, such as indication

bit. Correspondingly, the SA resource pools for urgent data and non-urgent data can be
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completely overlapped. At the on-board UE of a receiving side, the PSCCH for urgent data is
identified based on the indication bit and the correct data resource pool is then located based
on the scheduling information in PSCCH, so as to decode the corresponding PSSCH for the
urgent data to obtain urgent messages. Furthermore, in the case illustrated in Fig. 3, data
resource pools for urgent data and non-urgent data are also overlapped, which can

accommodate dynamic traffic efficiently.

[0033] In the resource pool configuration shown in Fig. 3, although the SA resource pools and
data resource pools for urgent data and non-urgent data are respectively overlapped, two SA
resource pools and two data resource pools are still needed to be configured for urgent data
and non-urgent data. To use the resources more efficiently, a common SA resource pool and
a common data resource pool can be configured for urgent data and non-urgent data by

designating additional transmission mechanism of PSCCH and PSSCH for urgent data.

[0034] Fig. 4 demonstrates the situation of sharing the common SA resource pool and the
common data resource pool for urgent data and non-urgent data. In this case, to satisfy
latency requirements, the scheduling information needs to comprise an indication bit
indicating whether the data is urgent data or non-urgent data. Besides, an additional
transmission mechanism of PSCCH and PSSCH is designated for the urgent data. In one
embodiment, data transmission is completed after the transmission of scheduling information.
The span from the transmission of the scheduling information to the transmission of the data
transmission in time domain is smaller than a predefined transmission latency for the urgent
data, wherein the predefined transmission latency is less than a predefined time length, e.g.,
20ms. In such situation, if the on-board UE for transmitting urgent data completes
transmission of PSCCH, it can transmit PSSCH by means of the following available

sub-frames, which can be within the current transmission period, as shown in Fig. 4.

[0035] Fig. 5 shows a different resource allocation scheme. In the case of Fig. 5, the
scheduling information of PSCCH can exclude indication bit, and make the SA resource pools
for urgent data and non-urgent data orthogonal instead. Thus, at the on-board UE at the
receiving side, a PSCCH for urgent data is differentiated from a PSCCH for non-urgent data
based on a source of PSCCH, i.e., SA location. In the case of Fig. 5, the data resource pools
for urgent data and non-urgent data are overlapped, such that they share the same resources to

accommodate dynamic traffic efficiently.

[0036] However, the disadvantage of the above resource pool configuration is that a dedicate



10

15

20

25

30

WO 2017/168253 PCT/IB2017/000459

SA resource pool is needed for urgent data. Since the urgent data appears occasionally, it

results into low resource utilization rate.

[0037] The resource allocation schemes described with reference with Figs. 3-5 are only
exemplary and shall not limit the present disclosure to this. For instance, although the
figures show that a transmission period of 10ms is configured for urgent data, it is only
exemplary and bears no intention to limit the present disclosure in any manner. As an
example, a transmission period of less than 10 ms or any other suitable threshold time length

can be configured for urgent data based on specific application scenarios and requirements.

[0038] The above describes controlling data transmission in V2V communication using
appropriate resource allocation schemes, to satisfy latency requirements of V2V
communication and improve system performance. The following content depicts a further
control on data transmission in V2V communication by monitoring and solving potential

collisions, to further meet strict reliability requirements in V2V communication.

[0039] To facilitate sensing-based scheduling, semi-persistent resource allocation for
PSSCH/PSCCH needs to be employed. As mentioned above, persistent SA collisions may
happen when multiple on-board UE employ the same set of sub-frames for PSCCH
transmission. Fig. 6 shows scenarios of potential transmission collisions. In this situation,
the on-board UE cannot decode each other’s data/messages due to half-duplex constraint, and
the issue becomes more serious when transmission of PSCCH/PSSCH is allowed

simultaneously in the same sub-frame.

[0040] For SA transmission collisions, resources for transmission of scheduling information
SA are reselected based on random probability in one embodiment to alleviate SA
transmission collisions. For instance, the probability mechanism can comprise random
number-based mechanism in one embodiment, e.g., a random number is generated first, which
random number is then compared with reselection probability p,, for SA. In one
embodiment, the reselection probability ps, can be set based on the balance between sensing
accuracy and collision resolution capability. Therefore, whether or not to reselect the

resources for scheduling information SA can be determined based on the comparison result.

[0041] For example, in one embodiment, the on-board UE can generate a random number p
for each transmission period, wherein p ranges from 0O to 1 or any other suitable scope. If p
is smaller than ps,, the on-board UE reselects different resources for transmissions of PSCCH.

In one embodiment, reselecting different resources may refer to selecting at least one different
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sub-frame for transmissions of PSCCH. Fig. 7 illustrates a schematic diagram of resource
reselection for SA transmission collisions, in which one sub-frame is reselected. In a special
situation in which pg,=1, it means that PSCCH resources are reselected for each transmission

period.

[0042] Data transmission collision can be detected based on decoding of the scheduling
information SA in one embodiment. When the current on-board UE decodes other on-board
UEs’ SA, it can identify whether its data channel PSSCH is collided with another on-board
UE. If the risks of such potential collision exist, the current on-board UE can reselect a

resource for its data channel.

[0043] Alternatively or additionally, resource reselection can also take situations of other
on-board UE into account. For example, the current on-board UE can monitor transmissions
of scheduling information transmitted from another on-board UE and determine whether there
is a potential collision for data transmission based on the monitored scheduling information;
and reselect a resource for data transmission in response to the existence of the potential

collisions.

[0044] In another embodiment, regarding transmission collision of data, the aforementioned
random probability can also be employed to reselect a resource for data transmission. In an
exemplary embodiment, a reselection probability pa.a, which is different reselection
probability ps, for SA, is set for data. For V2V communication, a PSSCH channel occupies
much more resource blocks RB than a PSCCH channel. PSSCH transmissions determine
interference environment, which is used for sensing-based scheduling. In addition, data
collision can be detected and resource reselection can be triggered promptly based on SA
decoding. Hence, pgan can be set much smaller than pg,, which means resource reselection
for SA transmissions is more frequent. Accordingly, the sensing accuracy and collision

resolution capability are balanced.

[0045] Fig. 8 shows an example of an embodiment of the above collision detection and
solution. As shown in Fig. 8, monitor transmissions of scheduling information transmitted
from another on-board user equipment at step S810 and determine whether there is a potential
collision for data transmission based on the monitored scheduling information at step S820.
In response to determined potential collision at step S820, reselect a resource for data
transmission at step S850. In response to determining that there is no potential collision for

data transmission at step S820, it further determines, based on the random probability,
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whether or not to reselect the resource for data transmission.  Specifically, a random number
is generated at step S830, and the random number is compared with the predefined reselection
probability at step S840. If the random number is smaller than the reselection probability for
data transmission, the procedure proceeds to step S850 to reselect the resource for data
transmission. If the random number is not smaller than the reselection probability for data

transmission, it determines that it is unnecessary to reselect the resource for data transmission.

[0046] After detecting the potential collision and reselecting the resource for data
transmission, it determines, based on the random probability, whether or not to reselect a
resource for transmission of scheduling information, which corresponds to steps S860 to S880.
At step S860, a random number is generated. At step S870, whether the random number is
smaller than the reselection probability for scheduling information is determined. If the
random number is determined to be smaller than the reselection probability for scheduling
information at S870, the procedure proceeds to step S880 to reselect the resource for
transmissions of scheduling information. If the random number is determined to be not
smaller than the reselection probability for scheduling information at S870, resource
reselection is not needed and the next monitoring period is started. The above content has

already described the probability mechanism, so it will not be repeated here.

[0047] So far, a method for controlling data transmission in V2V communication has been
described, and embodiments of the present disclosure also provides a corresponding apparatus

for controlling data transmission in V2V communication.

[0048] Fig. 9 is a schematic block diagram of an apparatus 900 for controlling data
transmission in V2V communication according to embodiments of the present disclosure.
The control apparatus 900 can be implemented at each of a plurality of on-board UE in V2V
communication. As illustrated in Fig. 9, the apparatus 900 can comprise a generation

module 910, a first transmission module 920 and a second transmission module 930.

[0049] In one embodiment, the generation module 910 can be configured for generating, at
the on-board UE, scheduling information associated with data to be transmitted, the
scheduling information including information indicating whether the data is urgent data or
non-urgent data. The first transmission module 920 can be configured for in response to the
data being the urgent data, transmitting the data and the scheduling information in a first
transmission period using a resource in a first resource pool for urgent data. The second

transmission module 930 can be configured for in response to the data being the non-urgent
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data, transmitting the data and the scheduling information in a second transmission period
using a resource in a second resource pool for non-urgent data, the first and second
transmission periods being pre-configured based on different transmission latencies required

by urgent data and non-urgent data.

[0050] In one embodiment, the resources for scheduling in the first resource pool and that in

the second resource pool are completely overlapped.

[0051] In one embodiment, the resources for scheduling and the resources for data
transmission in the first and second resource pools are shared. In the present embodiment,
the first transmission module is also configured for: transmitting the scheduling information;
and completing the data transmission after the transmission of the scheduling information,
wherein the span from the transmission of the scheduling information to the transmission of
the data transmission in time domain is smaller than a predefined transmission latency for the

urgent data.

[0052] In one embodiment, the scheduling information can also comprise information about

data transmission in the next transmission period.

[0053] In one embodiment, the first transmission module and the second transmission module
can respectively be configured for: transmitting the scheduling information in a first
sub-frame; and transmitting the data in a second sub-frame, the second sub-frame being

different from the first sub-frame.

[0054] In one embodiment, the first transmission module and the second transmission module
can respectively be configured for: transmitting the scheduling information and the data in the

same sub-frame.

[0055] In one embodiment, the first transmission module and the second transmission module
can respectively be configured for: determining density of a plurality of on-board user
equipment in one region; and determining whether the scheduling information and the data

are transmitted in the same sub-frame based on the determined density.

[0056] In one embodiment, the apparatus 900 further comprises: a monitoring module
configured for monitoring scheduling information transmitted from another on-board user
equipment; a determining module configured for determining, based on the monitored
scheduling information, whether there is a potential collision for transmission of the data; and
a resource reselecting module configured for reselecting a resource for the transmission of the

data in response to existence of the potential collision.
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[0057] In one embodiment, the apparatus 900 can further comprise: a first probability module
configured for in response to determining that there is no potential collision for the
transmission of the data, determining, based on a random probability, whether or not to

reselect the resource for the transmission of the data.

[0058] In one embodiment, the apparatus 900 can further comprise: a second probability
module configured for determining, based on a random probability, whether or not to reselect

a resource for the transmission of the scheduling information.

[0059] The above described apparatus for controlling data transmission in V2V
communication is corresponds to the process of the aforementioned method for controlling
data transmission in V2V communication. Therefore, the exemplary details can be seen

from the above mentioned control method and will not be repeated here.

[0060] Those skilled in the art should understand that the embodiments of the present
disclosure can be provided as method, apparatus or computer program product. Therefore,
embodiments of the present disclosure can take the form of full-hardware embodiments,
full-software embodiment and embodiments combining software and hardware. Besides,
embodiments of the present disclosure can adopt the form of computer program products
implemented on one or more computer-available storage media (including but not limited to
disk memory, CD-ROM, optical memory and so on) having computer-available program

codes therein.

[0061] In a typical configuration, the computer device comprises one or more processors
(CPU), input/output interfaces, network interface and internal storage, wherein the internal
storage can comprise volatile memory, random-access memory (RAM) and/or non-volatile
internal memory in the computer-readable medium, such as read-only memory (ROM) or

flash RAM. The internal memory is just an example of the computer-readable medium.

[0062] The computer-readable medium comprises non-volatile and volatile, and removable
and non-removable medium that can realize information storage via any methods and
techniques. The information can be computer-readable instructions, data structure, program
modules or other data. An example of the storage medium of the computer comprises but
not limited to phase-change memory (PRAM), static random-access memory (SRAM),
dynamic random-access memory (DRAM), other types of random-access memory (RAM),
read-only memory (ROM), electrically erasable programmable read-only memory

(EEPROM), flash memory, or other internal storage techniques, compact disk read-only
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memory (CD-ROM), digital video disk (DVD), or other optical storage, magnetic tape,
magnetic-tape disk storage or other magnetic storage devices or any other non-transmission
medium for storing information accessible by the computer device. According to the
definition in the text, the computer-readable medium excludes transient computer-readable

medium, such as modulated data signals and carriers.

[0063] It should be explained that the technical terms “comprise” and “include” or other
variants intend to encompass non-exclusive inclusion, such that the process, method, product
or device consisting of a series of elements not only comprises the elements, but also other
elements not explicitly listed, or further comprises the inherent elements of the process,
method, product or device. In the case where no more constraints are set, the elements
defined by the sentence “including one ...” do not exclude that other same elements may also

exist in the process, method, produce or device having the above elements.

[0064] The above is just embodiments of the present disclosure and do not limit the present
disclosure. For those skilled in the art, the present disclosure can have a variety of changes
and modifications. Any modifications, equivalent substitutions and improvements made
within the spirit and principle of the present disclosure shall be included within the claims of

the present disclosure.
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1I/We Claim:

1. A method for controlling data transmission in a vehicle-to-vehicle communication,
comprising:

generating, at an on-board user equipment, scheduling information associated with
data to be transmitted, the scheduling information indicating whether the data is urgent data or
non-urgent data;

in response to the data being the urgent data, transmitting the data and the scheduling
information in a first transmission period using a resource in a first resource pool for urgent
data; and

in response to the data being the non-urgent data, transmitting the data and the
scheduling information in a second transmission period using a resource in a second resource
pool for non-urgent data,

the first and second transmission periods being pre-configured based on different

transmission latencies required by urgent data and non-urgent data.

2. The method of claim 1, wherein resources for scheduling allocation in the first and

second resource pools are completely overlapped.

3. The method of claim 1, wherein resources for scheduling allocation and resources

for data transmission in the first and second resource pools are shared.

4. The method of claim 3, wherein the transmitting the data and the scheduling
information in the first transmission period comprises:

transmitting the scheduling information; and

completing the transmission of the data after the transmission of the scheduling
information,

wherein a span from the transmission of the scheduling information to the
transmission of the data in time domain is smaller than a predefined transmission latency for

urgent data.

5. The method of claim 1, wherein the scheduling information also comprises

information about transmission of the data in a next transmission period.
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6. The method of claim 5, wherein the transmitting the data and the scheduling
information comprises:

transmitting the scheduling information in a first sub-frame; and

transmitting the data in a second sub-frame, the second sub-frame being different from

the first sub-frame.

7. The method of claim 5, wherein the transmitting the data and the scheduling
information comprises:

transmitting the scheduling information and the data in a same sub-frame.

8. The method of claim 1, wherein the transmitting the data and the scheduling
information comprises:

determining density of a plurality of on-board user equipment in a region; and

determining whether the scheduling information and the data are transmitted in a same

sub-frame based on the determined density.

9. The method of claim 1, further comprising:

monitoring scheduling information transmitted from another on-board user equipment;

determining, based on the monitored scheduling information, whether there is a
potential collision for transmission of the data; and

reselecting a resource for the transmission of the data in response to existence of the

potential collision.

10. The method of claim 9, further comprising:
In response to determining that there is no potential collision for the transmission of
the data, determining, based on a random probability, whether or not to reselect the resource

for the transmission of the data.

11. The method of claim 1, further comprising:
determining, based on a random probability, whether or not to reselect a resource for

the transmission of the scheduling information.

12. An apparatus for controlling data transmission in a vehicle-to-vehicle

communication, comprising:
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a generation module configured for generating, at an on-board user equipment,
scheduling information associated with data to be transmitted, the scheduling information
including information indicating whether the data is urgent data or non-urgent data;

a first transmission module configured for in response to the data being the urgent data,
transmitting the data and the scheduling information in a first transmission period using a
resource in a first resource pool for urgent data;

a second transmission module configured for in response to the data being the
non-urgent data, transmitting the data and the scheduling information in a second transmission
period using a resource in a second resource pool for non-urgent data,

the first and second transmission periods being pre-configured based on different

transmission latencies required by urgent data and non-urgent data.

13. The apparatus of claim 12, wherein resources for scheduling allocation in the first

and second resource pools are completely overlapped.

14. The apparatus of claim 12, wherein resources for scheduling allocation and

resources for data transmission in the first and second resource pools are shared.

15. The apparatus of claim 14, wherein the first transmission module is further
configured for:

transmitting the scheduling information; and

completing the transmission of the data after the transmission of scheduling
information,

wherein a span from the transmission of the scheduling information to the
transmission of the data in time domain is smaller than a predefined transmission latency for

the urgent data.

16. The apparatus of claim 12, wherein the scheduling information also comprises

information about transmission of the data in a next transmission period.

17. The apparatus of claim 16, wherein the first transmission module and the second
transmission module are respectively configured for:
transmitting the scheduling information in a first sub-frame; and

transmitting the data in a second sub-frame, the second sub-frame being different from
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the first sub-frame.

18. The apparatus of claim 16, wherein the first transmission module and the second
transmission module are respectively configured for:

transmitting the scheduling information and the data in a same sub-frame.

19. The apparatus of claim 12, wherein the first transmission module and the second
transmission module are respectively configured for:

determining density of a plurality of on-board user equipment in a region; and

determining whether the scheduling information and the data are transmitted in the

same sub-frame based on the determined density.

20. The apparatus of claim 12, further comprising:

a monitoring module configured for monitoring scheduling information transmitted
from another on-board user equipment;

a determining module configured for determining, based on the monitored scheduling
information, whether there is a potential collision for transmission of the data; and

a resource reselecting module configured for reselecting a resource for the

transmission of the data in response to existence of the potential collision.

21. The apparatus of claim 20, further comprising:
a first probability module configured for in response to determining that there is no
potential collision for the transmission of the data, determining, based on a random probability,

whether or not to reselect the resource for the transmission of the data.

22. The apparatus of claim 12, further comprising:
a second probability module configured for determining, based on a random
probability, whether or not to reselect a resource for the transmission of the scheduling

information.
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