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and the possibility of resource collisions Is reduced when the data Is sent.
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ABSTRACT

Embodiments of this application relate to a resource selection method and a terminal.
The method includes: monitoring, by a first terminal, a first subframe, where a quantity of the
first subframes is less than or equal to a quantity of second subframes; receiving, by the first
terminal, indication information in the first subframe; determining, by the first terminal, a first
resource in the second subframe according to the indication information; and selecting,
according to the first resource, a resource in the second subframe for the first terminal to send
data. There may be one or more first subframes; the second subframe may be a candidate
subframe, and there may be one or more candidate subframes. The indication information
includes information that can indicate a resource reserved by a second terminal, that is,
indication information that can indicate a resource excluded by the second terminal. A
monitoring subframe and a candidate subframe are determined appropriately, so as to obtain a
more appropriate quantity of monitoring subframes. This reduces a probability of a resource

collision during data transmission.
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RESOURCE SELECTION METHOD AND TERMINAL

TECHNICAL FIELD

[0001] Embodiments of this application relate to the field of communications

technologies, and in particular, to a resource selection method and a terminal.

BACKGROUND

[0002] Device-to-device (Device-to-Device, D2D) communication based on a cellular
network, also referred to as a proximity service (Proximity Service, ProSe) in the 3GPP, is a
new technology that allows, under system control, terminals to directly communicate with
each other by reusing cell resources. The new technology can increase spectrum efficiency of
a cellular communications system, reduce transmit power of a terminal, and to some extent,
alleviate a problem of spectrum resource shortage of a wireless communications system.
[0003] In V2X communication, service traffic of a terminal is periodic. For example, for a
cooperative awareness message (Cooperative Awareness Message, CAM), a shortest period 1s
100 ms and a longest period is 1s. The terminal 1s capable of predicting a traflic periodicity.
Therefore, a UE resource reservation solution is added in V2X, and the terminal may notify
another terminal that the terminal needs to reserve a future time-frequency resource. In
addition, when selecting a time-frequency resource for sending data, the terminal needs to
consider a resource reserved by another terminal, so as to avoid selecting the resource that has
been reserved by the another terminal as much as possible. That is, the terminal needs to
perform monitoring when selecting a time-frequency resource.

[0004] In a fime domain, there is an interval between a monitoring subframe of a terminal
a and a subframe in which a candidate resource 1s located. Therefore, as shown in FIG. 1, if a
terminal b indicates, in a subframe in which a resource X i1s located, that a frequency resource
Y after 20 ms is reserved, the frequency resource Y is in a candidate resource of the terminal a,

and the resource X is not in the monitoring subframe of the terminal a. Because the terminal a
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does not perform monitoring in the subframe in which the resource X is located, the terminal
a does not know that the resource Y has been reserved. If the terminal a selects the resource Y

to send data, a collision occurs.

SUMMARY

[0005] Embodiments of this application provide a resource selection method and a
terminal. A monitoring subframe and a candidate subframe are appropriately determined, so
as to obtain a more appropriate quantity of monitoring subframes. This reduces a probability
of a resource collision during data transmission.

[0006] According to a first aspect, an embodiment of this application provides a resource
selection method. The method includes: monitoring, by a first terminal, a first subframe,
where a quantity of the first subframes 1s less than or equal to a quantity of second subframes;
receiving, by the first terminal, indication information in the first subframe; determining, by
the first terminal, a first resource in the second subframe according to the indication
information; and selecting, according to the first resource, a resource in the second subframe
for the first terminal to send data. The first terminal may monitor a resource in the first
subframe, and the first subframe may include one or more subframes. The second subframe
may be a candidate subframe, the candidate subframe is a subframe in which a candidate
resource of the first terminal 1s located, the first terminal selects a resource in the candidate
resource for sending data, and the candidate subframe may be one or more subframes. The
indication information includes information about a resource reserved by a second terminal. A
monitoring subframe and a candidate subframe are appropriately determined, so as to obtain a
more appropriate quantity of monitoring subframes and a more appropriate quantity of
candidate subframes. This reduces a probability of a resource collision during data
transmission.

[0007] In a possible implementation, the method further includes: determining, by the first
terminal, the quantity of the first subframes according to at least one first parameter, where a

value of the first parameter is included in a value range of a resource reservation interval.

According to this embodiment of this application, 1t can be implemented that the quantity of
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monitoring subframes is determined according to a possible value of the resource reservation
interval, so as to obtain a more appropriate quantity of the monitoring subframes. This not
only increases monitoring efficiency, but also reduces a probability that the indication
information 1s not in the monitoring subframe, and reduces a probability of a resource
collision during data transmission.

[0008] In another possible implementation, the first parameter 1s equal to a product of a
value of a third parameter less than 1 and a second parameter. The third parameter may be a
parameter that 1s configured by a network-side device or preconfigured and that is used for the
first terminal to determine a monitoring subframe; or the third parameter is a restrict resource
reservation period parameter that 1s configured by a network-side device or preconfigured. A
value of a resource reservation field of the terminal that i1s included in the indication
information and that 1s used to indicate that a reserved resource is limited by the restrict
resource reservation period parameter, for example, may be limited by using the third
parameter. The third parameter may be a parameter R or a parameter k, and the second
parameter may be a scale factor that is used to determine the resource reservation interval. For
example, a value of the resource reservation interval is obtained by multiplying, by the second
parameter, the resource reservation field of the terminal that is included in the indication
information and that 1s used to indicate the reserved resource. According to this embodiment
of this application, the quantity of the monitoring subframes may be determined according to
the parameter that is used for the first terminal to determine the monitoring subframe or the

restrict resource reservation period parameter, so as to obtain a more appropriate quantity of
the monitoring subframes. This not only increases monitoring efficiency, but also reduces a
probability that the indication information is not in the monitoring subframe in a case of a

short resource reservation interval.

[0009] In still another possible implementation, the quantity of the first subframes is equal
to a minimum value of the quantity of the second subframes and the first parameter.

[0010] In yet another possible implementation, the quantity of the first subframes is equal
to a mmimum value of a maximum value of the first parameter and the quantity of the second

subframes.

[0011] In yet another possible implementation, an interval between a last subframe of the
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first subframe and a last subframe of the second subframe is determined according to at least
one of the first parameter, the quantity of the second subframes, or the second parameter, and
the value of the first parameter is included in the value range of the resource reservation
interval. According to this embodiment of this application, a location of the monitoring
subframe can be more appropriately determined. This avoids that the indication information
based on a short resource reservation interval cannot be monttor d due to an excessively long
interval between a monitoring subframe and a candidate subframe, and thereby reduces a
probability that an excluded resource cannot be determined, and reduces a probability of a
resource collision during data transmission.
[0012] In yet another possible implementation, that an interval between a last subframe of
the first subframe and a last subframe of the second subframe is determined according to at
least one of the first parameter, the quantity of the second subframes, or the second parameter
Includes:

the interval between the last subframe of the first subframe and the last subframe
of the second subframe 1s greater than or equal to a fourth parameter and less than or equal to
a fifth parameter, where the fourth parameter 1s greater than or equal to a maximum value of
the first parameter and the quantity of the second subframes, and the fifth parameter 1s less
than or equal to the second parameter.
[0013] In yet another possible implementation, the last subframe of the first subframe 1s 1n
a subframe previous to a subframe i which the first terminal determines that a set of
resources are excluded; or the interval between the last subframe of the first subframe and the
last subframe of the second subframe 1s a sixth parameter, where the sixth parameter i1s not
greater than the second parameter. According to this embodiment of this application, it can be
implemented that the location of the monitoring subframe is determined according to a preset
rule, for example, a fixed shift of a monitoring subframe. This not only increases monitoring
efficiency, but also reduces a probability of a resource collision during data transmission.
[0014] In yet another possible implementation, the determining, by the first terminal, a
first resource in the second subframe according to the indication information includes:
determining, by the first terminal, the first resource according to a seventh parameter and a

target parameter, where the indication information is used to indicate the target parameter, and
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the seventh parameter 1s determined according to the target parameter. The indication
information may be the information used to indicate the resource reserved by the second
terminal, and the target parameter may be the value of the resource reservation field. The
seventh parameter may be a quantity of resource reservation times.

[0015] In yet another possible implementation, that the seventh parameter 1s determined
according to the target parameter includes: the seventh parameter is obtained by dividing 1 by
the target parameter. According to this embodiment of this application, it can be implemented
that a quantity of reservation times of the reserved resource i1s increased. This avoids that the
indication information based on a short resource reservation interval cannot be monitor d due
to an excessively long interval between a first subframe and a candidate subframe, and
thereby reduces a probability that an excluded resource cannot be determined.

|0016] [n yet another possible implementation, that the seventh parameter 1s determined
according to the target parameter includes: the seventh parameter 1s obtained by dividing a
minimum value of at least one third parameter not less than 1 by the target parameter, and the
third parameter 1s a parameter that 1s configured by a network-side device or preconfigured
and that 1s used for the first terminal to determine the first subframe. According to this
embodiment of this application, it can be implemented that a quantity of reservation times of
the reserved resource 1s increased. This avoids that the indication information based on a short
resource reservation interval cannot be monitor d due to an excessively long interval between
a monitoring subframe and a candidate subframe, and thereby reduces a probability that an
excluded resource cannot be determined.

[0017] In yet another possible implementation, the quantity of the second subframes does
not exceed the first parameter, and the value of the first parameter is included in the value
range of the resource reservation interval. According to this embodiment of the present
invention, the quantity of the monitoring subframes may be less than the quantity of candidate
subframes, so that the monitoring subframes are more targeted. This reduces a probability of a
resource collision during data transmission.

[0018] In yet another possible implementation, the value range of the resource reservation
interval 1s equal to a product of a value of a resource reservation field less than 1 in a value

range and the second parameter.
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[0019] According to a second aspect, an embodiment of this application provides a
resource selection apparatus. The apparatus specifically includes: a monitoring unit,
configured for a first terminal to monitor a first subframe, where a quantity of the first
subframes 1s less than or equal to a quantity of second subframes; a receiving unit, configured
to receive indication information in the first subframe; a processing unit, configured to
determine a first resource in the second subirame according to the indication information; and
a sending unit, configured to select, according to the first resource, a resource in the second
subframe for the first terminal to send data.

[0020] According to a third aspect, an embodiment of this application provides a terminal,
including: a processor, configured for a first terminal to monitor a first subframe, where a
quantity of the first subframes is less than or equal to a quantity of second subframes; a
recetver, configured to receive indication information in the first subframe, where the
processor 1s further configured to determine a first resource in the second subframe according
to the indication information; and a transmitter, configured to select, according to the first
resource, a resource in the second subframe for the first terminal to send data.

[0021] According to a fourth aspect, an embodiment of this application provides a
computer storage medium, configured to store a computer software instruction used by the
foregoing terminal, where the computer storage medium includes a program designed for
executing the first aspect and optional implementations.

[0022] According to a fifth aspect, an embodiment of this application provides a computer
program product, configured to store a computer software instruction used by the foregoing
terminal, where the computer program product includes a program designed for executing the
first aspect and optional implementations.

[0023] According to a sixth aspect, an embodiment of this application provides a
communications system, where the communications system includes any terminal in the third

aspect and optional implementations.

BRIEF DESCRIPTION OF DRAWINGS

[0024] FIG. 1 1s an example of this application;
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[0025] FIG. 2 1s another example;

[0026] FIG. 3 is still another example;

[0027] FIG. 4 is a schematic diagram of an application scenario of V2X communication;
[0028] FIG. 5 is a schematic diagram of signaling interaction in a resource selection
method according to an embodiment of this application;

[0029] FIG. 6 is an example according to an embodiment of this application;

[0030] FIG. 7 is another example according to an embodiment of this application;

[0031] FIG. 8 is still another example according to an embodiment of this application;
[0032] FIG. 9 is yet another example according to an embodiment of this application;
[0033] FIG. 10 is yet another example according to an embodiment of this application;
|0034] FIG. 11 is yet another example according to an embodiment of this application;
[0035] FIG. 12 is yet another example according to an embodiment of this application;
[0036] FIG. 13 is a schematic structural diagram of a resource selection apparatus
according to an embodiment of this application; and

[0037] FIG. 14 is a schematic structural diagram of a terminal according to an

embodiment of this application.

DESCRIPTION OF EMBODIMENTS

[0038] The applicant of this application finds, by analyzing the prior art, that reasons why

a reservation instruction is not monitor d are that a resource reservation time interval 1s

excessively short, an interval between a monitoring subframe and a candidate subframe is
excessively long, a quantity of candidate subframes is excessively large, and the like.

[0039] For example, in a current standard, it is defined that a terminal uses a resource
reservation field in sidelink control information (Sidelink Control Information, SCI) to
indicate that a future time-frequency resource is excluded from transmission of another
transmission block (Transmission block, TB). A possible value range of the resource
reservation field is (1/5,1/2,1,2,3,4,5,6,7,8,9,10). If a value of the resource reservation field is
represented by R, and a resource reservation interval 1s obtained by multiplying R by a value

P, it indicates that a resource 1n an (R"‘P)th subframe next to a subframe 1n which the SCI 1s
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located is reserved. In the current standard, a value of P is 100. For example, an index of the
subframe in which the SCI 1s located 1s m, a value of the resource reservation field in the SCI
1s R=2, P=100, and an index of a subframe in which a reserved resource i1s located 1s
m+R*P=m+200. A value of the resource reservation field may be preconfigured, or may be
configured by a network-side device by using a restrict resource reservation period parameter.
The resource reservation field is limited to some values 1n the value range
(1/5,1/2,1,2,3,4,5,6,7,8,9,10) only. For example, a base station may configure that the resource
reservation field may be selected from (1/5,1,2,10), and the terminal can select a value of the
resource reservation field from (1/5,1,2,10) only. A value less than 1 is corresponding to a
short reservation interval.

[0040] [f a set of frequency resources in a subframe whose index 1s n are resources that
the terminal uses to transmit data, a same frequency resource in a subframe whose index i1s
(n+the resource reservation interval) is also a resource that the terminal uses to transmit data.
[0041] When selecting a resource, the terminal selects Y subframes as possible candidate
resources. For a candidate resource 1n any subframe n of the Y subframes, P-UE needs to
monitor a subframe (n—P*k). In this case, it may be considered that an interval between the
monitoring subframe and the candidate subframe i1s P*k. A minimum value of Y and a set k
may be configured by the network-side device or preconfigured. A value range of k is [1,10],
and [1,10] represents a set (1,2,3,4,5,6,7,8,9,10). As shown in FIG. 2, when it 1s configured
that k=1,10, for a candidate resource 1n any subframe n of the Y subframes, the P-UE needs to
monitor a subframe (n—100) and a subframe (n—1000). A value of a resource reservation
field of a terminal b may be a number less than 1, for example, 1/5 or 1/2, and a reservation
interval of the terminal 1s 1/5*P or 1/2*P. An interval between a monitoring subframe and a
candidate subframe that are of a terminal a 1s P*k, and k is a number greater than or equal to 1
in the current standard. Therefore, the interval between the monitoring subframe and the
candidate subframe that are of the terminal a 1s greater than the resource reservation interval
of the terminal b.

[0042] For another example, a quantity of subframes in which candidate resources of the
terminal a are located 1s greater than some short resource reservation periods, for example, 20

ms, and a time window corresponding to a candidate resource 1s 40 ms. As a result, a case
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shown 1n FIG 3 occurs: If the terminal b indicates, in a subframe 1in which a resource X is
located, that a frequency resource Y after 20 ms 1s reserved, both the frequency resource X
and the resource Y are in the candidate resources of the terminal a.
[0043] To resolve the foregoing technical problem, the embodiments of this application
5  provide a resource selection method and a terminal. The method in the embodiments of this
application 1s applicable to D2D communication, particularly to V2X communication. FIG. 4
is a schematic diagram of an application scenario of V2X communication. As shown in FIG. 4,
a terminal 100, a terminal 200, and a base station 300 are included. The terminal 100 and the
terminal 200 are connected to the base station 300 by means of a wireless connection, and the

10 terminal 100 and the terminal 200 communicate with each other by using a D2D
communications protocol, for example, a V2X-based communications protocol.

[0044] Terminals 1n the embodiments of this application may include a mobile phone, a
tablet computer, a personal digital assistant (Personal Digital Assistant, PDA), a point of sales
(Point of Sales, POS), an in-vehicle computer, and the like.

15 [0045] [t should be understood that the disclosed method can be applied to any quantity of
different systems, and is not specifically limited to an operating environment shown herein.
Similarly, a system shown 1n FIG. 4 1s merely an example, and may include more base stations
and terminals in actual application. This does not constitute a limitation.

[0046] In the following, the solutions of the embodiments of this application are described

20  with reference to figures.
[0047] FIG. 5 1s a schematic diagram of signaling interaction in a resource selection
method. As shown in FIG 5, the method according to this embodiment of this application
includes the following steps.
[0048] S510. A terminal 100 sends indication information.

25  [0049] The indication information 1s used to indicate a reserved resource. The terminal

100 uses the reserved resource to send data.

[0050] The indication information may include a resource reservation field of the terminal
100. For example, the indication information may be SCI information of the terminal 100, and
the SCI information includes the resource reservation field. The indication information may

30  turther include a resource reservation mterval of the terminal 100. The resource reservation
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interval may be represented in a form of P*R, or may directly be a time, for example, 50.
[0051] A value of the resource reservation field of the terminal that is included in the
indication information and that is used to indicate a reserved resource may be configured by a
network-side device or precontfigured.

[0052] S520. A terminal 200 monitor s a first subframe, where the first subframe may
include one or more subframes, and a quantity of the first subframes is less than or equal to a
quantity of second subframes (that is, candidate subframes).

[0053] Assuming that a parameter that 1s used to determine a monitoring subframe by the
terminal 1s represented as k, and a second parameter is represented as P, for a resource
reservation period greater than or equal to the second parameter, the monitoring subframe is
n—P*k, where a subframe n 1s any subframe of the candidate subframe.

[0054] The first subframe 1s determined according to at least one of at least one first
parameter, a quantity of the candidate subtrames, or the second parameter. There are multiple
specific determining manners, detailed descriptions are provided in subsequent embodiments,
and details are not described herein.

[0055] The second parameter may be a scale factor that is used to determine a resource
reservation interval. For example, a value of the resource reservation interval is obtained by
multiplying, by the second parameter, the resource reservation field of the terminal that is
included 1n the indication information and that is used to indicate the reserved resource.

[0056] A value of the first parameter i1s equal to one of possible values of the resource
reservation interval. That 1s, the value of the first parameter is included in a value range of the
resource reservation interval. The first parameter may be a time such as 20, or represented by
a product of a value of a third parameter less than 1 and the second parameter. For example,
the first parameter is represented in a form of P*R or P*k, where value ranges of k and R are
values greater than 0 and less than 1. The third parameter may be R or k, and the second
parameter 1S P. Alternatively, the terminal 200 needs to determine P and R or P and k,
respectively, and then obtains the first parameter by means of calculation.

[0057] There may be one or more first parameters that are used to determine the first

subframe.

[0058] For example, the terminal 200 determines, according to preconfigured information

10
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or according to information sent by a base station, that the resource reservation field is limited
to any one n (1/5,1/2,1,2,3,4,5,6,7,8,9,10), where the preconfigured information or the
information sent by the base station includes a restrict resource reservation period parameter.
The value of the first parameter 1s equal to P*R. In this case, R 1s equal to 1/5 or 1/2. The first
subframe 1s determined according to one or more of 1/5*P or 1/2*P. If the restrict resource
reservation period parameter is any one in (1/5,3,4), the value of the first parameter is equal to
P*R. In this case, R 1s equal to 1/5. The first subframe is determined according to 1/5*P.

[0059] For another example, the terminal 200 determines, according to preconfigured
information or according to information sent by a base station, that a value of k is in
(1/5,1/2,1,2,3,4,5,6,7,8,9,10), where the preconfigured information or the information sent by
the base station includes the parameter Kk that i1s used to determine the monitoring subframe by
the terminal. The value of the first parameter is equal to P*k. In this case, k is equal to 1/5 or
1/2. One or more first subframes are determined according to one or more of 1/5*P or 1/2*P.
It the parameter k that 1s used to determine the monitoring subframe by the terminal is in
(1/2,1,2,3,4,5,10), the value of the first parameter is equal to P*k. In this case, k is equal to
1/2. The one or more first subframes are determined according to one or more of 1/2*P.

[0060] For another example, the possible values of the resource reservation interval are
(20,50,100,200,300,400,500,600,700,800,900,1000), and the value of the first parameter is
equal to 20 or 50. P 1s equal to 100. The first subframe is determined according to one or more

of 20 or 50.

[0061] For another example, possible values of the resource reservation field are
(1/5,1/2,1,2,3,4,5,6,7.8,9,10), and the value of the first parameter is equal to 1/5*P or 1/2*P.
The first subframe 1s determined according to one or more of 1/5*%P or 1/2*P.

[0062] It should be noted that a sequential order of S510 and S520 is not limited. The

terminal 100 may perform S510 in the process in which the terminal 200 performs S520.
{0063] S530. The terminal 200 receives, in the first subframe, the indication information
sent by the terminal 100.

[0064] When monitoring the first subframe, the terminal 200 may monitor indication
information sent by another terminal in the first subframe. For example, the another terminal

may be the terminal 100.

11



10

15

20

25

30

CA 03049802 2015-07-10

[0065] S540. The terminal 200 determines a first resource (that is, a resource that may be
excluded) in the second subframe (that 1s, the candidate subframe) according to the indication

information, and selects, according to the first resource, a resource in the second subframe for
the terminal 200 to send data.

[0066] The terminal 200 may monitor , in the first subframe, indication information sent
by multiple terminals. When selecting a resource for sending data, the terminal 200 may
exclude all resources reserved by another terminal in the candidate subframe.

[0067] If the indication information sent by the another terminal indicates that a resource
reserved by the another terminal i1s in the second subframe, the terminal 200 excludes the
reserved resource according to a specific criterion, and selects, from a remaining resource in
the second subframe, a resource for sending data. A criterion for excluding a resource may be
a priority of data sent by the another terminal, or energy on a resource for sending data or
indication information.

|0068] According to this embodiment of this application, one or more monitoring
subframes are determined according to one or more of the parameter P, the value of the
resource reservation field, the parameter k, the candidate subframe, or other information, for
monitoring. This ensures that a quantity of the monitoring subframes is not greater than a
quantity of the candidate subframes, so as to obtain a more appropriate quantity of monitoring
subframes. This reduces a probability of a resource colliston during data transmission.

[0069] In addition, resource reservation intervals of a terminal may be different. For each

different resource reservation interval, the terminal determines one or more candidate

subframes, and performs S520 and S530, so as to monitor reservation information that 1s
based on different resource reservation intervals, determine reserved resources of these
terminals, and further, select, from candidate resources according to the reserved resources, a

resource for sending data.

[0070] The determining the first subframe according to at least one of the first parameter,
the quantity of the candidate subframes, or the second parameter may specifically include the
following implementations:

[0071] In an implementation, the terminal 200 determines the quantity of the first

subframes according to the first parameter. An interval between a last subframe of the first

12



10

15

20

25

30

CA 03049802 2015-07-10

subframe and a last subframe of the second subframe (the candidate subframe) i1s greater than
or equal to a fourth parameter and less than or equal to a fifth parameter. The fourth parameter
1s greater than or equal to a maximum value of the first parameter and the quantity of the
second subframes, and the fifth parameter 1s less than or equal to the second parameter. For
example, the interval between the last subframe of the first subframe and the last subframe of
the second subframe that are of the terminal 200 1s determined according to at least one of the
first parameter, the quantity of the candidate subframes, or the second parameter.

[0072] In an example, the quantity of the first subframes 1s equal to a minimum value of a
maximum value of the first parameter and the quantity of the candidate subframes. That 1s, the
quantity of the first subframes 1s M, M=min(Y,R*P), and Y 1s the quantity of the candidate
subframes. The minimum value may be configured by the network-side device or
preconfigured. A value of the parameter P may be 100, the first parameter is R*P, and a value
of R 1s greater than 0 and less than 1. For example, R 1s one or more of 1/5 or 1/2. A value
range of an offset 1s [a,b]. The offset may be selected based on UE implementations. That 1s,
the ofiset may be any value in [a, b], where a 1s the fourth parameter and not less than the
minimum value of the maximum value of the first parameter and the quantity of the candidate
subframes, that 1s, a>max(Y,R*P). In this case, a value of R is the same as a value of R that is
used to calculate the quantity of the first subframes; and b 1s the fifth parameter, and b<P.
[0073] In another example, the quantity of the first subframes 1s equal to a minimum
value of a maximum value of the first parameter and the quantity of the candidate subframes.
That 1s, the quantity of the first subframes 1s M=min(Y,max(R)*P) or M=min(Y,max(R*P)). A
value range of an offset 1s [a,b], and the offset may be selected based on UE implementations,
where a>max(Y,max(R)*P) and b<P. In this case, a value of R 1s greater than 0 and less than 1.
For example, R is one or more of 1/5 or 1/2.

[0074] In still another example, the quantity of the first subframes 1s M=min(Y,max(R)*P)
or M=min(Y,max(R*P)). A location of the first subframe is determined according to a preset
rule. The determining the locations of the multiple first subframes according to the preset rule

includes:

the first subframe 1s one or more subframes previous to a subframe m in which the

UE determines that a set of resources are to be excluded, that i1s, M subframes are
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[m—1,m-M];

the first subframe 1s one or more subframes previous to a subframe m in which the
UE determines to perform resource selection or reselection, that 1s, M subframes are
Im—1,m—M}]; or

the interval between the last subframe of the first subframe and the last subframe
of the second subframe 1s a sixth parameter, where the sixth parameter i1s not greater than the
second parameter.
[0075] For example, an interval (that is, the sixth parameter) between a last subframe of
M first subframes and a last subframe of subframes in which Y candidate resources are
located 1s a fixed value or a preconfigured fixed value. A value of the interval is within a
range |max(Y,max(R)*P),P].
[0076] In addition, that the terminal 200 determines, according to the indication
information, a resource excluded from the candidate subframe, and selects, according to the
excluded resource, a resource in the candidate subframe for the terminal 200 to send data may
further include the following manner.
[0077] The terminal 200 determines the first resource according to a seventh parameter
and a target parameter. The indication information is used to indicate the target parameter, and
the seventh parameter is determined according to the target parameter. For example, the
terminal 200 determines the excluded resource (that is, the first resource) according to a
quantity of reservation times (that 1s, the seventh parameter) and the target parameter. The

indication information sent by the terminal 100 includes the target parameter, and the target

parameter is the value of the resource reservation field of the terminal 100.

[0078] In addition, assuming that the seventh parameter is equal to 2, and that SCI sent by
another terminal indicates that a set of frequency resources in a subframe whose index is n is
a resource that the another terminal uses to transmit data, same frequency resources in a
subframe whose index 1s (n+the target parameter multiplied by the parameter P) and a
subframe whose index is (n+the target parameter multiplied by the parameter P multiplied by
2) are also resources that the another terminal uses to transmit to data. That 1s, the two
resources are reserved by the another terminal. When a specific criterion i1s met, the terminal

200 excludes the two reserved resources, and selects a resource from the remaining resources
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to send data.

[0079] That the seventh parameter (that is, the quantity of reservation times) may be
determined according to the target parameter may specifically include the following manners:

[0080] Manner 1: The quantity of reservation times is obtained by dividing 1 by the target
parameter. For example, a possible value of the target parameter 1s 1/5 or 1/2. When the target
parameter is 1/5, the quantity of reservation times is 5.

[0081] Manner 2: The quantity of reservation times is obtained by dividing a minimum
value of at least one third parameter not less than 1 by the target parameter. The third
parameter is a minimum value of a parameter not less than 1 that 1s configured by a
network-side device or preconfigured and that is used to determine the first subframe by the
terminal 200. For example, a value range of the parameter k that is contigured by the
network-side device or preconfigured and that is used to determine the first subframe by the
terminal 200 may be (1/5,1/2,2,3,4,6,8,9,10), the fourth parameter is equal to 2, and the
quantity of reservation times is obtained by dividing 2 by the target parameter.

[0082] In another implementation, the quantity of the candidate subframes may be
determined according to the first parameter. For example, the quantity of the candidate
subframes does not exceed the minimum value of the first parameter.

[0083] In an example, for all R values (0<R<1), a minimum value of R is R_min, and the
quantity of the candidate subframes of the terminal 200 cannot exceed R_min*p or min(R*P).
For all R values, the first subframe of the terminal 200 is n—P*R, where a subframe n is any
one of subframes in which the Y candidate resources are located. The terminal 200 receives a
reservation instruction in the first subframe, and does not increase the quantity of reservation
times. The first parameter 1s R*P.

[0084] R may be a parameter that is configured by the network-side device or
preconfigured to limit a value of a "resource reservation" field, or information about the
parameter k that is configured by the network-side device or preconfigured and that 1s used to
determine the monitoring subframe. Specifically, R i1s a value of the restrict "resource
reservation"” field parameter less than 1. Alternatively, R 1s a value of the parameter k less than
1 that is used to determine the monitoring subframe. For example, the value of the restrict

"resource reservation" field parameter less than 1 is 1/2 or 1/5, and R=1/2 or 1/5. For another
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example, the value of the parameter k less than 1 that is used to determine the monitoring
subframe 1s 1/2, and R=1/2.

[0085] In still another implementation, in an embodiment in which there are multiple
reservation times, the quantity of reservation times may be applied to only subframes in
which the candidate resources are located. If a reserved resource i1s not in the subframes in
which the candidate resources are located, UE considers that the resource 1s not reserved.
[0086] In yet another implementation, a first terminal determines the first resource
according to the target parameter. The indication information may be used to indicate the
target parameter. For example, the indication information may be SCI sent by the another
terminal, the indication information includes the resource reservation field, and the target
parameter 1S a value of the resource reservation field. Assuming that the SCI sent by the
another terminal indicates that a set of frequency resources in a subframe whose index 1s n 1s
a resource that the another terminal uses to transmit data, a same frequency resource In a
subframe whose index i1s (n+the resource reservation field multiphied by the parameter P) i1s
also a resource that the another terminal uses to transmit data, that is, the resource 1s reserved
by the another terminal. If the reserved resource 1s in the second subframe, when a specific
criterion 1s met, the terminal 200 excludes the reserved resource, and selects a resource from
the remaining resources to sent data.

[0087] The following further describes the solution of this embodiment of this application

with reference to specific examples.

[0088] FIG. 6 is an example according to an embodiment of this application. Refer to FIG.
6.

[0089] When a short resource reservation interval of 1/2*P needs to be supported (for
example, it is specified that a terminal needs to support the short resource reservation interval
of 1/2*P, the restrict resource reservation period parameter includes 1/2, or a value range of
the parameter k that is used to determine the monitoring subframe includes 1/2), 1t is assumed
that a quantity of the subframes in which the candidate resources are located 1s Y=40, and
P=100.

[0090] When a solution in which the quantity of the first subframes 1s M=min(Y,R*P) and

the value range of the offset is [a,b] is used to monitor a subframe and select a resource for
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sending data, where a>max(Y,R*P) and b<P, there 1s the following case:
(0091] The terminal 200 needs to monitor min(40,50)=40 subframes. There 1s an offset

between a last subframe of the 40 first subframes and a last subframe of subframes in which
40 candidate resources are located, as shown 1n FIG. 6. A value range of the offset is [a,b],
where a>max(40,50)=50 and b<100. For example, a value of the offset may be 50.

[0092] An equivalent description of the M first subframes is: There are n—L (first
subframes, where n subframes are last min(Y,R*P) subframes of the subframes in which Y
candidate resources are located. A value range of L 1s [a,b], where a>max(Y,R*P) and b<P.
[0093] The indication information of the terminal 100 1s received 1n the M first subframes
610. The indication information indicates that the value of the resource reservation field i1s
equal to 1/2, and the terminal 200 increases the quantity of reservation times by a scale of 2.
An original quantity of reservations times is 1, and an increased quantity of reservation times
is 2. The terminal 200 determines the excluded resource according to the quantity of
reservation times 2 and the resource reservation interval of the terminal 100. Because the
resource reservation interval of the terminal 100 1s equal to 1/2*P, that 1s, 50, the terminal 200
determines a frequency resource that is reserved 1n a 50™ frame and a 100" frame after the
indication information of the terminal 100 as the excluded resource. The terminal 200 selects,
from the candidate resources, a frequency resource that is not reserved in the 50" frame and
the 100" frame after the indication information of the terminal 100, to send data. In this way,
although the resource reservation interval is less than P, the quantity of resource reservation

times increases, so that a largest interval between a subtrame in which the indication

information is located and a subframe in which the excluded resource is located 1s equal to P,
thereby avoiding a problem of a resource selection collision caused by an excessively short
resource reservation interval.

[0094] It should be noted that, in V2X, not all subframes belong to a resource pool used
for V2X communication. For example, in an LTE system, a total quantity of subframes in an
SEN/DFN period i1s 10240, subframes that may belong to the V2X resource pool are
(t O,t 1,t 2,...,t max), where 0<t 1<10240, t 11s a subframe index (a first index) relative to a
subframe #0 in SFN/DFN #0, and the subframes are arranged in ascending order of the

subframe index. 1 1s an index (a second index) used to number only a set of subframes that
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may belong to the resource pool used for the V2X communication. For example,
(t 0,t 1,t 2,...,t max) 1s (0,1,2,5,6,7,9,...). In all the embodiments of this specification, the
index used for the subframe may be the first index or the second index.

[0095] For example, in an embodiment, P-UE monitor s that the M subframes are M
subframes in (t 0,t 1,t 2,....t max). In this case, the second index 1s used.

[0096] It 1s assumed that a last subframe of the subframes in which the Y candidate
resources are located 1s t n, and the value range of the oftset is [a, b], where a>max(Y,R*P)
and b<P. Assuming that the offset selected by UE is P, the last subframe of the M subframes is
t (n—P). In this case, the second index 1s used.

[0097] It 1s assumed that a last subframe of the subframes in which the Y candidate
resources are located i1s n, and the value range of the offset 1s [a,b], where a>max(Y,R*P) and
b<P. Assuming that the offset selected by UE i1s max(Y,R*P), the last subframe of the M
subframes 1s n—max(Y,R*P). In this case, the first index is used.

10098] FIG. 7 is another example according to an embodiment of this application. Refer to
FIG 7.

[0099] When short resource reservation intervals 1/2*P and 1/5*P need to be supported
(for example, it is specified that a terminal needs to support the short resource reservation
intervals 1/2*P and 1/5*P, the restrict resource reservation period parameter includes 1/2 and
1/5, or the parameter k that 1s used to determine the monitoring subframe includes 1/2 and

1/5), 1t 1s assumed that a quantity of the subframes in which the candidate resources are
located 1s Y=25, and P=100.

[0100] When a solution in which the quantity of the tirst subframes 1s M=min(Y,R*P) and
the value range of the offset i1s [a,b] 1s used to monitor a subframe and select a resource for
sending data, where a>max(Y,R*P) and b<P, there is the following case:

[0101] For the reservation interval of 1/2*P, the terminal 200 monitor s min=(25,50)=25

subframes. There 1s an offset between a last subframe of the 25 first subframes and a last
subframe of subframes in which 25 candidate resources are located, as shown in FIG 7. A
value range of the offset 1s [a,b], and the offset 1s selected based on UE implementation,
where a >max(25,50)=50 and b<100. Indication information of a terminal 101 is received in

the 25 first subframes 710. The indication information is located in a subframe 711. If the
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value of the resource reservation field indicated by the indication information is equal to 1/2,
the terminal 200 increases the quantity of reservation times by a scale of 2. The terminal 200
determines a reserved resource according to the quantity of reservation times 2 and the
resource reservation interval of the terminal 100. Because a resource reservation interval of
the terminal 101 1s equal to 1/2*P, that is, 50, the terminal 200 determines a frequency
resource that is reserved in a 50" frame 712 and a 100" frame 713 after the indication
information of the terminal 101 as the reserved resource.

[0102] In addition, the quantity of reservation times may be applied to only the subframes
in which the candidate resources are located. If a reserved resource is not in the subframes in
which the candidate resources are located, UE considers that the resource is not reserved. In
this embodiment shown in FIG. 7, it may be considered that a resource in the 100" frame 713
1s not the resource reserved by the terminal 101.

[0103] For the reservation interval of 1/5*P, the terminal 200 monitor s min(25,20)=20
subframes. There 1s an offset between a last subframe of the 20 first subframes and a last
subframe of subframes in which 25 candidate resources are located, as shown in the following
figure. A value range of the offset is [a,b], and the offset is selected based on UE
implementation, where a>max(25,20)=25 and b<100. Indication information of a terminal 102
1s received 1n the 20 first subframes 720. The indication information indicates that a value of
the resource reservation field is equal to 1/5, and the terminal 200 increases the quantity of
reservation times by a scale of 5. The 20 first subframes may be independent from, may

overlap with, or do not overlap with the foregoing 40 first subframes. FIG. 7 shows a

non-overlapping case. The terminal 200 determines a reserved resource according to the
quantity of reservation times 5 and the resource reservation interval of the terminal 102.
Because a resource reservation interval of the terminal 100 is equal to 1/5*P, that is, 20, the
terminal 200 determines a frequency resource that is reserved in a 20" frame, a 40" frame, a
60" frame, an 80" frame, and a 100" frame after the indication information of the terminal

102 as the reserved resource.

[0104] The terminal 200 does not select, from the candidate resources, the frequency
resource that is reserved in the 50" frame and the 100™ frame after the indication information

of the terminal 101 and the resource that is reserved in the 20" frame, the 40" frame, the 60"
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frame, the 80™ frame, and the 100™ frame after the indication information of the terminal 102,
to send data. According to this embodiment of this application, when a terminal may support
different resource reservation intervals less than P, the terminal may separately perform
monitoring and determine a reserved resource according to the resource reservation intervals,
SO as to reduce a probability of a resource collision.

10105] FIG. 8 1s still another example according to an embodiment of this application.
Refer to FIG. 8.

[0106] When short resource reservation intervals 1/2*P and 1/5*P need to be supported
(for example, it is specified that a terminal needs to support the short resource reservation
intervals 1/2*P and 1/5*P, the restrict resource reservation period parameter includes 1/2 and
1/5, or the parameter k that is used to determine the monitoring subframe includes 1/2 and
1/5), 1t 1s assumed that a quantity of the subframes in which the candidate resources are
located 1s Y=25, and P=100.

[0107] When a solution in which the quantity of the first subframes is
M=min(Y,max(R)*P) or M=min(Y,max(R*P)), and the value range of the offset is [a,b] is
used to monitor a subframe and select a resource for sending data, where a>max(Y,R*P) and

b<P, there is the following case:

[0108] The terminal 200 monitor s min(25,max(1/2,1/5)*100)=25 subframes. There is an
offset between a last subframe of the 25 first subframes and a last subframe of subframes in
which 25 candidate resources are located, as shown in FIG. 8. A value range of the offset is

la,b], and the offset is selected based on UE implementation, where a>

max(25,max(1/2,1/5)*100)=50 and b<100.

[0109] It a value of the resource reservation field indicated by indication information that
1s received in the 25 first subframes 810 and that is sent by the terminal 101 is equal to 1/2,
the terminal 200 increases the quantity of reservation times by a scale of 2. If a value of the
resource reservation field indicated by indication information that is received in last 20
subframes of the 25 subframes and that is sent by the terminal 102 is equal to 1/5, the terminal
200 1ncreases the quantity of reservation times by a scale of 5. The terminal 200 selects,

according to an increased quantity of reservation times, a resource for sending data.

[0110] FIG. 9 1s yet another example according to an embodiment of this application.
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Refer to FIG. 9.

[0111] When short resource reservation intervals 1/2*P and 1/5*P need to be supported
(for example, 1t i1s specified that the terminal 200 needs to support the short resource
reservation intervals 1/2*P and 1/5*P, the restrict resource reservation period parameter
includes 1/2 and 1/5, or the parameter k that is used to determine the monitoring subframe
includes 1/2 and 1/5), 1t 1s assumed that a quantity of the subframes in which the candidate
resources are located 1s Y=25, and P=100.

[0112] There is the following case when the quantity of the first subframes is
M=min(Y,max(R)*P) and the value range of the offset is determined according to a preset rule,
where the preset rule is that the first subframe is previous to a subframe m in which the UE
determines that a set of resources are to be excluded, that 1s, M subframes are [m—1,m—M], or
that the first subframe is previous to a subframe m in which the UE determines to select or
reselect a resource, that 1s, M subframes are [m—1, m-M]:

[0113] The terminal 200 monitor s min(25,max(1/2,1/5)*100)=25 subframes. The 25 first
subframes are previous to a subframe m in which the UE determines that a set of resources
are to be excluded. That 1s, the first subframes are [m—1,m-25].

[0114] [f a value of the resource reservation field indicated by indication information that
is received 1n the 25 first subframes 910 and that is sent by the terminal 101 is equal to 1/2,
the terminal 200 increases the quantity of reservation times by a scale of 2. If a value of the
resource reservation field indicated by indication information that is received in last 20

subframes of the 25 subframes and that is sent by the terminal 102 is equal to 1/5, the terminal

200 increases the quantity of reservation times by a scale of 5.

[0115] FIG 10 1s yet another example according to an embodiment of this application.

Refer to FIG. 10.
[0116] When short resource reservation intervals 1/2*P and 1/5*P need to be supported

(for example, 1t is specified that the terminal 200 needs to support the short resource
reservation intervals 1/2*P and 1/5*P, the restrict resource reservation period parameter
includes 1/2 and 1/5, or the parameter k that is used to determine the monitoring subframe

includes 1/2 and 1/5), it 1s assumed that a quantity of the subframes in which the candidate

resources are located 1s Y=25, and P=100.
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[0117] When the quantity of the first subframes is M=min(Y,max(R)*P) and the value
range of the offset is determined according to a preset rule, there is the following case:

[0118] The terminal 200 monitor s min(25,max(1/2,1/5)*100)=25 subframes. There is an
offset between a last subframe of the 25 first subframes and a last subframe of subirames in
which 25 candidate resources are located, as shown in the following figure. A value of the
offset is preconfigured. For example, the terminal 200 determines that the oftset 1s P=100.
[0119] If a value of the resource reservation field indicated by indication information that
is received in the 25 first subframes 1010 and that 1s sent by the terminal 101 1s equal to 1/2,
the terminal 200 increases the quantity of reservation times by a scale of 2. If a value of the
resource reservation field indicated by indication information that is received in last 20
subframes of the 25 subframes and that is sent by the terminal 101 is equal to 1/5, the terminal
200 increases the quantity of reservation times by a scale of 5.

[0120] FIG. 11 is yet another example according to an embodiment of this application.
Refer to FIG. 11.

[0121] When short resource reservation intervals 1/2*P and 1/5*P need to be supported
(for example, it is specified in a standard that a terminal needs to support the short resource
reservation intervals 1/2*P and 1/5*P, the restrict resource reservation period parameter
includes 1/2 and 1/5, or the parameter k that 1s used to determine the monitoring subframe
includes 1/2 and 1/5), it 1s assumed that a quantity of the subframes in which the candidate
resources are located is Y=25, and P=100. The preconfigured parameter that i1s used to

determine the monitoring subframe is k=1/2, 3, 10. A minimum value of k greater than or

equal to 1 1s 3.

[0122] When the quantity of reservation times is obtained by dividing the seventh
parameter by the target parameter, a specific case 1s as follows:

[0123] A resource reservation field indicated by indication information that 1s received by
the terminal 200 in last min(1/5*%100,25)=20 first subframes 1110 of n—P*3 subirames and
that is sent by the terminal 101 1s 1/5, the quantity of reservation times is calculated by a scale

of 3*5=135, and the calculated quantity of reservation times is 13.

[0124] A resource reservation field indicated by indication information that is received by

the terminal 200 in last min(1/2*100,25)=25 subframes of the n—P*3 subframes and that 1s
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sent by the terminal 102 1s 1/2, the quantity of reservation times is calculated by a scale of
3*2=6, and the calculated quantity of reservation times is 6.

[0125] FIG. 12 1s yet another example according to an embodiment of this application.
Refer to FIG. 12.

[0126] When short resource reservation intervals 1/2*P and 1/5*%P need to be supported
(for example, it is specified that a terminal needs to support the short resource reservation
intervals 1/2*P and 1/5*P, the restrict resource reservation period parameter includes 1/2 and
1/5, or the parameter k that is used to determine the monitoring subframe includes 1/2 and
1/5), and P=100, a quantity of the subframe in which the candidate resources of the terminal
200 are located cannot exceed min(1/2,1/5)*100=20.

[0127] When a solution in which the quantity of the candidate subframes does not exceed
the first parameter, a specific case 1s as follows:

[0128] The first subframes of the terminal 200 are n—100*1/5 and n—100*1/2, where a
subframe n 1s any one of subframes in which Y candidate resources are located, as shown in
FIG. 13. The terminal 200 receives, in the first subframe, the indication information sent by
the terminal 100, and determines a resource reserved by the terminal 100 according to the
indication information.

[0129] FI1G. 13 1s a schematic structural diagram of a resource selection apparatus
according to an embodiment of this application. As shown in FIG. 13, the apparatus
specifically includes:

a montitoring unit 1301, configured to monitor , by a first terminal, a first subframe,
where a quantity of the first subframes is less than or equal to a quantity of second subframes;

a recerving unit 1302, configured to receive indication information in the first
subframe;

a processing unit 1303, configured to determine a first resource in the second
subframe according to the indication information; and

a sending unit 1304, configured to select, according to the first resource, a resource

in the second subframe for the first terminal to send data.

[0130] Optionally, the processing unit 1303 is further configured to determine the quantity

of the tirst subframes according to at least one first parameter. A value of the first parameter is
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included 1n a value range of a resource reservation interval.
[0131] Optionally, the first parameter is equal to a product of a value of a third parameter
less than 1 and a second parameter, where the third parameter is a parameter that 1s configured
by a network-side device or preconfigured and that is used by the first terminal to determine a
monitoring subirame.
[0132] Alternatively, the third parameter 1s a restrict resource reservation period
parameter that is configured by a network-side device or preconfigured.
(0133] Optionally, the quantity of the first subframes 1s equal to a minimum value of the
quantity of the second subframes and the first parameter.
[0134] Optionally, the quantity of the first subframes 1s equal to a minimum value of a
maximum value of the first parameter and the quantity of the second subframes.
[0135] Optionally, an interval between a last subframe of the first subframe and a last
subframe of the second subframe is determined according to at least one of the first parameter,
the quantity of the second subframes, or the second parameter, and the value of the first
parameter is included in the value range of the resource reservation interval.
[0136] Optionally, that an interval between a last subframe of the first subframe and a last
subframe of the second subframe is determined according to at least one of the first parameter,
the quantity of the second subframes, or the second parameter inciudes:

the interval between the last subframe of the first subframe and the last subirame
of the second subframe 1s greater than or equal to a fourth parameter and less than or equal to

a fifth parameter, where the fourth parameter is greater than or equal to a maximum value of

the first parameter and the quantity of the second subframes, and the fifth parameter 1s less
than or equal to the second parameter.
[0137] Optionally, the last subframe of the first subframe 1s a previous subframe of a

subframe 1n which the first terminal determines that a set of resources are excluded.

[0138] Alternatively, the interval between the last subframe of the first subframe and the
last subframe of the second subframe is a sixth parameter, where the sixth parameter 1s not
greater than the second parameter.

[0139] Optionally, the processing unit 1303 1s further configured to determine the first

resource according to a seventh parameter and a target parameter. The indication information
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1s used to indicate the target parameter, and the seventh parameter is determined according to
the target parameter.

[0140] Optionally, that the seventh parameter is determined according to the target
parameter includes: the seventh parameter 1s obtained by dividing 1 by the target parameter.
[0141] Optionally, that the seventh parameter is determined according to the target
parameter includes: the seventh parameter is obtained by dividing a minimum value of at least
one third parameter not less than 1 by the target parameter, and the third parameter is a
parameter that is configured by a network-side device or preconfigured and that is used by the
first terminal to determine a monitoring subframe.

(0142] Optionally, the quantity of the second subframes does not exceed the first
parameter, and the value of the first parameter is included in the value range of the resource
reservation interval.

[0143] Optionally, the value range of the resource reservation interval is equal to a
product of a value of a resource reservation field less than 1 in a value range and the second
parameter.

[0144] FIG. 14 is a schematic structural diagram of a terminal according to an
embodiment of this application. As shown in FIG 14, the terminal may include at least a
transmitter 1401, a receiver 1402, a processor 1403, and a memory 1404. The processor 1403,
the transmitter 1401, the receiver 1402, and the memory 1404 may be connected and
communicate with each other by using a bus (which is not shown but should be known by a
person skilled in the art). A receiving unit and a sending unit may be included. In addition, the
transmitter 1401 and the receiver 1402 may be integrated as a transceiver. The memory 1404

1s configured to store a program and data.

[0145] The transmitter 1401 1s configured to send data and an instruction to a base station
or another terminal in a wireless manner. The receiver 1402 is configured to receive, in a
wireless manner, the data and the instruction sent by a base station or another terminal. The
transmitter and the receiver may be further implemented in a form shown in FIG. 14 that the
receiving unit and the second unit are included. Any communications standard or protocol
may be used in wireless communications, including but not limited to a Global system for

mobile communications (Global System of Mobile Communication, GSM), general packet
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radio service (General Packet Radio Service, GPRS), code division multiple access (Code
Division Multiple Access, CDMA), wideband code division multiple access (Wideband Code
Division Multiple Access, WCDMA), Long Term Evolution (Long Term Evolution, LTE),
email, and a short message service (Short Messaging Service, SMS), and the like.

[0146] The terminal may further include a modem processor 1405. In the modem
processor 1405, an encoder 1406 receives service data and a signaling message that are to be
sent on an uplink, and processes (for example, formats, encodes, and interleaves) the service
data and the signaling message. A modulator 1407 further processes the encoded service data
and signaling message (for example, performs symbol mapping and modulation) and provides
an output sample. A demodulator 1409 processes (for example, demodulates) the input sample
and provides symbol estimation. A decoder 1408 processes (for example, de-interleaves and
decodes) the symbol estimation and provides the decoded data and signaling message to UE.
The encoder 1406, the modulator 1407, the demodulator 1409, and the decoder 1408 may be
implemented by the combined modem processor 1405. These units perform processing
according to a radio access technology (for example, LTE or another evolved system access
technology) used by a radio access network.

[0147] The processor 1403 controls and manages an action of the terminal and is
configured to perform processing implemented by the terminal in the foregoing embodiments.
For example, the processor 1403 1s configured to control the terminal to monitor a first
subframe and/or complete other procedures of the technology described in the present

invention. In an example, the processor 1403 1s configured to help the terminal to perform a
procedure from S520 to S540 in FIG. 5. The memory 1404 is configured to store program

code and data of the terminal.

[0148] FIG. 14 shows only a simplified design of the terminal. In actual application, a
base station may include any quantity of transmitters, receivers, processors, controllers,
memories, and the like, and all terminals that may implement the present invention fall within
the protection scope of the present invention.

10149] [t should be noted that the processor described in FIG. 14 may be one processor, or
may be a collective term of multiple processing elements. For example, the processor may be

a central processing unit (Central Processing Unit, CPU), or an application-specific integrated

26



10

15

20

25

30

CA 03049802 2015-07-10

circuit (Application Specific Integrated Circuit, ASIC), or be configured as one or more
integrated circuits that implement the embodiments of the present invention.

[0150] The memory may be one storage apparatus or may be a collective term of multiple
storage elements, and 1s configured to store executable program code or a parameter, data, and
the like that are required for running an access network management device. The memory
may Include a random access memory (random access memory, RAM) or may include a
non-volatile memory (non-volatile memory), such as a magnetic disk storage or a ftlash
memory (Flash). The processor and the memory may be integrated into a processing circuit.
[0151] A person skilled in the art may be further aware that, in combination with the
examples described in the embodiments disclosed in this specification, units and algorithm
steps may be implemented by electronic hardware, computer software, or a combination
thereof. To clearly describe the interchangeability between the hardware and the software, the
foregoing has generally described compositions and steps of each example according to
functions. Whether the functions are performed by hardware or software depends on
particular applications and design constraint conditions of the technical solutions. A person
skilled in the art may use different methods to implement the described functions for each
particular application, but it should not be considered that the implementation goes beyond
the scope of this application.

[0152] A person of ordinary skill in the art may understand that all or a part of the steps 1n
cach of the foregoing method of the embodiments may be implemented by a program
Instructing a processor. The foregoing program may be stored in a computer readable storage
medium. The storage medium may be a non-transitory (non-transitory) medium, such as a
random-access memory, read-only memory, a flash memory, a hard disk, a solid state drive, a
magnetic tape (magnetic tape), a tloppy disk (floppy disk), an optical disc (optical disc), or
any combination thereof.

[0153] The foregoing descriptions are merely examples of specific implementations of
this application, but are not intended to limit the protection scope of this application. Any
variation or replacement readily figured out by a person skilled in the art within the technical
scope disclosed in this application shall fall within the protection scope of this application.

Therefore, the protection scope of this application shall be subject to the protection scope of
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CLAIMS

What is claimed is:

1. A resource selection method, wherein the method comprises:

monitoring, by a first terminal, a first subframe, wherein a quantity of the first subframes
1s less than or equal to a quantity of second subframes;

receiving, by the first terminal, indication information in the first subframe; and

determining, by the first terminal, a first resource in the second subframe according to
the indication information, and selecting, according to the first resource, a resource in the
second subframe for the first terminal to send data.

2. The method according to claim 1, wherein the method further comprises:

determining, by the first terminal, the quantity of the first subframes according to at least
one first parameter, wherein a value of the first parameter is comprised in a value range of a
resource reservation interval.

3. The method according to claim 1 or 2, wherein the first parameter 1s equal to a product
of a value of a third parameter less than 1 and a second parameter, wherein the third parameter
1s a parameter that 1s configured by a network-side device or preconfigured and that 1s used
for the first terminal to determine a monitoring subframe; or

the third parameter is a restrict resource reservation period parameter that is configured
by a network-side device or preconfigured.

4. The method according to claim 2 or 3, wherein the quantity of the first subframes is
equal to a minimum value of the quantity of the second subframes and the first parameter.

5. The method according to claim 2 or 3, wherein the quantity of the first subframes is
equal to a minimum value of a maximum value of the first parameter and the quantity of the
second subframes.

6. The method according to any one of claims 1 to 5, wherein an interval between a last
subframe of the first subframe and a last subframe of the second subframe is determined
according to at least one of the first parameter, the quantity of the second subframes, or the

second parameter, and the value of the first parameter i1s comprised 1n the value range of the
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resource reservation interval.

7. The method according to claim 6, wherein that an interval between a last subframe of
the first subframe and a last subframe of the second subframe is determined according to at
least one of the first parameter, the quantity of the second subframes, or the second parameter
COMPrises:

the interval between the last subframe of the first subframe and the last subframe of the
second subframe is greater than or equal to a fourth parameter and less than or equal to a fifth
parameter, wherein the fourth parameter is greater than or equal to a maximum value of the
first parameter and the quantity of the second subframes, and the fifth parameter is less than
or equal to the second parameter.

8. The method according to any one of claims 1 to 5, wherein the last subframe of the
first subframe is a subframe previous to a subframe in which the first terminal determines that
a set of resources are excluded; or

the interval between the last subframe of the first subframe and the last subframe of the
second subframe is a sixth parameter, wherein the sixth parameter is not greater than the
second parameter.

9. The method according to any one of claims 1 to 8, wherein the determining, by the
first terminal, a first resource in the second subframe according to the indication information
COMPTISES:

determining, by the first terminal, the first resource according to a seventh parameter and
the target parameter, wherein the indication information is used to indicate the target
parameter, and the seventh parameter is determined according to the target parameter.

10. The method according to claim 9, wherein that the seventh parameter is determined
according to the target parameter comprises: the seventh parameter is obtained by dividing 1

by the target parameter.

]11. The method according to claim 9, wherein that the seventh parameter is determined
according to the target parameter comprises: the seventh parameter 1s obtained by dividing a
minimum value of at least one third parameter not less than 1 by the target parameter, and the
third parameter is the parameter that i1s configured by the network-side device or

preconfigured and that is used for the first terminal to determine the monitoring subframe.
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12. The method according to any one of claims 1 to 11, wherein the quantity of the
second subframes does not exceed the first parameter, and the value of the first parameter 1s
comprised in the value range of the resource reservation interval.

13. The method according to any one of claims 2 to 12, wherein the value range of the
resource reservation interval is equal to a product of a value of a resource reservation field
less than 1 in a value range and the second parameter.

14. A terminal, comprising:

a processor, configured for a first terminal to monitor a first subframe, wherein a
quantity of the first subframes is less than or equal to a quantity of second subframes;

a receiver, configured to receive indication information in the first subframe, wherein

the processor is further configured to determine a first resource in the second subframe
according to the indication information; and

a transmitter, configured to select, according to the first resource, a resource in the
second subframe for the first terminal to send data.

15. The terminal according to claim 14, wherein the processor is further configured to
determine the quantity of the first subframes according to at least one first parameter, wherein
a value of the first parameter is comprised in a value range of a resource reservation interval.

16. The terminal according to claim 14 or 15, wherein the first parameter 1s equal to a
product of a value of a third parameter less than 1 and a second parameter, wherein the third
parameter is a parameter that is configured by a network-side device or preconfigured and that
is used for the first terminal to determine a monitoring subframe; or

the third parameter is a restrict resource reservation period parameter that is configured
by a network-side device or preconfigured.

17. The terminal according to claim 15 or 16, wherein the quantity of the first subframes
1s equal to a minimum value of the quantity of the second subframes and the first parameter.

18. The terminal according to claim 15 or 16, wherein the quantity of the first subframes
is equal to a minimum value of a maximum value of the first parameter and the quantity of the

second subframes.

19. The terminal according to any one of claims 14 to 18, wherein an interval between a

last subframe of the first subframe and a last subframe of the second subframe 1s determined
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according to at least one of the first parameter, the quantity of the second subframes, or the
second parameter, and the value of the first parameter 1s comprised in the value range of the
resource reservation interval.

20. The terminal according to claim 19, wherein that an interval between a last subframe
of the first subframe and a last subframe of the second subframe is determined according to at
least one of the first parameter, the quantity of the second subframes, or the second parameter
COMPIrises:

the interval between the last subframe of the first subframe and the last subframe of the
second subframe 1s greater than or equal to a fourth parameter and less than or equal to a fifth
parameter, wherein the fourth parameter 1s greater than or equal to a maximum value of the
first parameter and the quantity of the second subframes, and the fifth parameter is less than
or equal to the second parameter.

21. The terminal according to any one of claims 14 to 18, wherein

the last subframe of the first subframe 1s a subframe previous to a subframe in which the
first terminal determines that a set of resources are excluded; or

the interval between the last subframe of the first subframe and the last subframe of the
second subframe 1s a sixth parameter, wherein the sixth parameter is not greater than the
second parameter.

22. The terminal according to any one of claims 14 to 21, wherein the processor is
further configured to determine the first resource according to a seventh parameter and the
target parameter, wherein the indication information 1s used to indicate the target parameter,
and the seventh parameter 1s determined according to the target parameter.

23. The terminal according to claim 22, wherein that the seventh parameter is determined
according to the target parameter comprises: the seventh parameter is obtained by dividing 1

by the target parameter.

24. The terminal according to claim 22, wherein that the seventh parameter is determined
according to the target parameter comprises: the seventh parameter 1s obtained by dividing a
minimum value of at least one third parameter not less than 1 by the target parameter, and the
third parameter 1s the parameter that 1s configured by the network-side device or

preconfigured and that 1s used for the first terminal to determine the monitoring subframe.
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25. The terminal according to any one of claims 14 to 24, wherein the quantity of the
second subframes does not exceed the first parameter, and the value of the first parameter is
comprised in the value range of the resource reservation interval.

26. The terminal according to any one of ¢laims 15 to 25, wherein the value range of the

resource reservation interval is equal to a product of a value of a resource reservation field

less than 1 1n a value range and the second parameter.
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