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RESOURCE INDICATION METHOD, RESOURCE DETERMINING
METHOD, AND APPARATUS

TECHNICAL FIELD

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

and in particular, to aresource indication method, aresource determining method, and an apparatus.

BACKGROUND

[0002] In a network with a long term evolution (Long Term Evolution, LTE for short)
technology proposed by the 3rd generation partnership project (The 3rd Generation Partnership
Project, 3GPP for short), a vehicle-to-everything (Vehicle-To-Everything, V2X for short) internet
of vehiclestechnology is standardized. Device-to-device (Deviceto Device, D2D) communication,
vehicle-to-vehicle (Vehicle to Vehicle, V2V) communication, vehicle-to-pedestrian V2P (Vehicle
to Pedestrian, V2P) communication, or vehicle-to-infrastructure/network V2I/N (Vehicle to
Infrastructure/Network, V21/N) communication is atechnology for direct communication between
terminal devices (terminal device). V2V, V2P, and V2I/N are collectively referred to as V2X,
namely, vehicle-to-everything. Generally, direct communication between devices is aso referred
to as direct communication or sidelink communication.

[0003] In an existing communications system, a transmitting device may indicate, to a
receiving device by using resource indication information, a position of a frequency domain
resource in aslot after a current slot in addition to a currently scheduled resource. After receiving
the resource indication information of the frequency domain resource, the receiving device may
determine the frequency domain resource in the corresponding slot based on the resource
indication information, and then perform recelving and demodulation on the corresponding
frequency domain resource, so that a corresponding resource can be detected, thereby
implementing communication. The resource indication information can indicate a position of a

frequency domain resource in only one subsequent slot.
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SUMMARY

[0004] Embodiments of this application provide a resource indication method, a resource
determining method, and an apparatus, to indicate different resources by using a value of same
resource indication information.

[0005] To achieve the foregoing objective, the embodiments of this application provide the
following technical solutions:

[0006] According to a first aspect, an embodiment of this application provides a resource
indication method. The method is performed by a transmitting apparatus, and the transmitting
apparatus may be aterminal apparatus, or the transmitting apparatus may be atermina apparatus
or anetwork device. The method includes: determining afirst resourcein afirst slot and a second
resource in a second slot, where the first resource and the second resource are used to send data;
and sending resource indication information in athird slot before the first slot and the second dlat,
where a value of the resource indication information is used to indicate a frequency domain
position of the first resource and a frequency domain position of the second resource. In other
words, the second slot and the first slot are later than the third slot.

[0007] This embodiment of this application provides the resource indication method.
According to the method, the first resource in the first slot and the second resource in the second
slot are determined, and the resource indication information is sent, where the value of the resource
indication information may indicate the frequency domain position of the first resource and the
frequency domain position of the second resource. Therefore, a receiving end (for example, a
receiving apparatus) may determine, based on the value of the resource indication information, the
frequency domain positions of the two resources (for example, the first resource and the second
resource) selected by atransmitting end (for example, the transmitting apparatus). Compared with
using identifiers of the resources to indicate the positions of the resources, using the value of the
resource indication information to indicate the positions of the two resources selected by the
transmitting apparatus can further reduce signaling overheads.

[0008] In a possible implementation, the first resource and the second resource are resources
occupied by data sent by the transmitting apparatus. In thisway, the receiving apparatus determines
to receive the data from the transmitting apparatus on the first resource and the second resource.

[0009] In a possible implementation, the first resource and the second resource are reserved
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resources. In this way, the receiving apparatus determines that the first resource and the second
resource have been occupied or selected, and subsequently the receiving apparatus can avoid the
first resource and the second resource when selecting a resource.

[0010] In a possible implementation, the resource indication information in this embodi ment
of this application is used to assist the receiving apparatus in determining an available resource.
[0011] In a possible implementation, the frequency domain position of the first resource
includes one or more of afrequency domain starting position, afrequency domain ending position,
or afrequency domain middle position of the first resource, or a position indicated by signaling;
and the frequency domain position of the second resource includes one or more of a frequency
domain starting position, a frequency domain ending position, or a frequency domain middle
position of the second resource, or a position indicated by signaling.

[0012] In a possible implementation, the method provided in this embodiment of this
application further includes: sending afirst datapacket on athird resourcein thethird slot, sending
a second data packet on the first resource, and sending a third data packet on the second resource,
where the second data packet and the third data packet are different from the first data packet, or
the second data packet and the third data packet are retransmitted data packets of the first data
packet. The first resource and the second resource that are indicated by the transmitting apparatus
may be used to retransmit the first data packet, so that when the first data packet fails to be
transmitted, the first data packet can be retransmitted in time by using the first resource and the
second resource, thereby ensuring data transmission reliability. The first resource and the second
resource may further be used to transmit another data packet, so that when the first data packet is
successfully transmitted, the first resource and the second resource are used to transmit another
data packet, thereby ensuring timely data transmission.

[0013] In a possible implementation, the method provided in this embodiment of this
application further includes: determining the value of the resource indication information based
on the frequency domain starting position of the first resource, the frequency domain starting
position of the second resource, and afirst frequency domain bandwidth, where thefirst frequency
domain bandwidth is a frequency domain bandwidth of the first resource or a frequency domain
bandwidth of the second resource. In this way, a manner of determining the value of the resource
indication information is more flexible.

[0014] In a possible implementation, the frequency domain bandwidth of the first resourceis
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the same as the frequency domain bandwidth of the second resource.

[0015] In apossible implementation, the value of the resource indication information is further
determined based on a second frequency domain bandwidth, and the second frequency domain
bandwidth is afrequency domain bandwidth of aresource pool.

[0016] In apossible implementation, the value of the resource indication information is further
determined using one element or acombination of aplurality of elementsof thefollowing elements:
the square of the second frequency domain bandwidth, the cube of the second frequency domain
bandwidth, the second frequency domain bandwidth, and a difference between the second
frequency domain bandwidth and the first frequency domain bandwidth.

[0017] In a possibleimplementation, the value of the resource indication information satisfies:
RV =1f(N)-f(N-(L-0))HNAL-D))*S+S , where § represents the

frequency domain starting position of the first resource; § represents the frequency domain

starting position of the second resource; L represents the first frequency domain bandwidth; N

represents the second frequency domain bandwidth; §, §, N, and L are integers; RV

represents the value of the resourceindication information; and f(IN) represents afunction of an
input value N .
[0018]  Inapossibleimplementation, f(IN)=NN+)(2N+1)/6.

[0019] In apossible implementation, the value of the resource indication information isfurther

determined based on one element or a combination of a pluraity of elements of the following
dements: N2, §. S, (L), (N-L-8), (N-1-S), andlor N-L+1, where §

represents the frequency domain starting position of the first resource; § represents the
frequency domain starting position of the second resource; L represents the first frequency
domain bandwidth; N represents the second frequency domain bandwidth; and &, §, N,

and L areintegers.

[0020] In apossible implementation, the value of the resource indication information satisfies:
R|V=N2*(L—])+(N—L+])*S)+§;or
RV =N*N-L+)HHN-L-§)HN-1-S) , where RIV represents the

value of the resource indication information; N represents the second frequency domain
4
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bandwidth; L represents the first frequency domain bandwidth; & represents the frequency
domain starting position of the first resource; § represents the frequency domain starting

position of the second resource; and §, §, N, and L areintegers.
[0021] In a possible implementation, when L or L —1 islessthan or equal to afirst limit,
the value of the resource indication information satisfies: RV =N*#L-0)+HN-L+)*S§+S.

[0022] In a possible implementation, when L or L —1 isgreater than or equal to a second
limit, the  value of the resource indication information satisfies:
RV =N*4N-L+)HHN-L-§)HN-1-9).

[0023] In a possible implementation, the first limit and the second limit in this embodiment of
this application may be the same, or may be different. The first l[imit and the second limit may be
autonomously determined by the transmitting apparatus, or may be pre-defined in a protocol, or
may be obtained by the transmitting apparatus by querying afirst preset table. It may be understood
that the first preset table includes corresponding first limits and second limits when N is of
different values.

[0024] In a possible implementation, the first [imit and the second limit in this embodiment of

this application may be determined using any one of the following: N /2, |_N/2J, or [N/2—|.
For example, thefirst limitis | N/2], and the second limitis N /2.

[0025]  In apossible implementation, §, §, N, and L satisfy the following conditions:
0<S<N-1, 0<§<N-1 1<L<N, L+§<N,and L+S<N.

[0026] In a possible implementation, a quantity of bits occupied by the resource indication
information isless than or equal to afirst threshold. Therefore, atheoretical minimum quantity of
bits is achieved, thereby reducing the signaling overheads.

[0027] In a possible implementation, the first threshold may be autonomously determined by
the transmitting apparatus (for example, determined by the transmitting apparatus based on N ),
or may be pre-defined in a protocol, or the first threshold may be obtained by the transmitting
apparatus by querying a second preset table. The second preset table includes at least first
thresholds obtained basedon N when N isof different values.

[0028] In a possible implementation, the first threshold is obtained according to a formula
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(N(N+1)(2N+1)/6)J (N(N+1)(2N+1)/6)—| (N (N +1)(2N +1)/6)

Llog2 , [Iog2 ,or log,

[0029] In a possible implementation, the frequency domain position of the first resource may
aternatively be replaced with a code domain position of the first resource or a space domain
position of the first resource, the frequency domain position of the second resource may
alternatively be replaced with a code domain position of the second resource or a space domain
position of the second resource, and the frequency domain position of thefirst resourceisthe same
as or different from the frequency domain position of the second resource.

[0030] In a possible implementation, the first resource and the second resource are resources

in time domain, resources in frequency domain, resources in code domain, or resources in space

domain.
[0031] In a possible implementation, the first slot and the second slot may be a same slot.
[0032] In a possible implementation, the resource indication information is carried in any one

of the following messages: a system message, a radio resource control RRC message, downlink
control information DCI, sidelink control information SCI, and a media access control MAC
message.

[0033] According to a second aspect, an embodiment of this application provides a resource
determining method. The method is performed by a receiving apparatus, and the receiving
apparatus may be aterminal apparatus, or the receiving apparatus may be aterminal apparatus or
a network device. The method includes: receiving resource indication information from a first
device (for example, a transmitting apparatus) in a third slot, where a value of the resource
indication information is used to indicate a frequency domain position of afirst resourcein afirst
dlot and a frequency domain position of a second resource in a second slot, the first slot and the
second slot are later than the third slot, and the first resource and the second resource are candidate
sending resources of the first device; and determining a frequency domain starting position of the
first resource and a frequency domain starting position of the second resource based on the
resource indication information.

[0034] In a possible implementation, the method provided in this embodiment of this
application further includes. detecting data on the first resource and the second resource.

[0035] In a possible implementation, the method provided in this embodiment of this
application further includes: determining an available resource based on the resource indication

information.
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[0036] In a possible implementation, the method provided in this embodiment of this
application further includes: determining a first frequency domain bandwidth based on the
resource indication information, where the first frequency domain bandwidth is a frequency
domain bandwidth of the first resource or a frequency domain bandwidth of the second resource.
[0037] In a possible implementation, the method provided in this embodiment of this
application further includes: determining the frequency domain position of thefirst resource based
on the frequency domain starting position of the first resource and the first frequency domain
bandwidth; and determining the frequency domain position of the second resource based on the
frequency domain starting position of the second resource and the first frequency domain
bandwidth.

[0038] In a possible implementation, the first frequency domain bandwidth is determined
using the value of the resource indication information and the square of a second frequency domain
bandwidth, and the second frequency domain bandwidth is a frequency domain bandwidth of a
resource pool.

[0039] In apossibleimplementation, thefirst frequency domain bandwidth satisfies. L=a+1,
L=a, or L=N+1-a, where g=RV/N. a=LRIV/N2J, or a=(RlV/N2W; and L

represents the first frequency domain bandwidth, N represents the second frequency domain
bandwidth, and RIV represents the value of the resource indication information.

[0040] In a possible implementation, the determining a frequency domain starting position of
the first resource and a frequency domain starting position of the second resource based on the
resource indication information includes: determining the frequency domain starting position of
the first resource and the frequency domain starting position of the second resource based on the
resource indication information and the second frequency domain bandwidth, where the second
frequency domain bandwidth is the frequency domain bandwidth of the resource pool.

[0041] In a possible implementation, the frequency domain starting position of the first
resource or the frequency domain starting position of the second resource is determined using the
value of the resource indication information and the square of the second frequency domain
bandwidth.

[0042] In a possible implementation, the frequency domain starting position of the first
resource or the frequency domain starting position of the second resource is determined using the

value of the resource indication information and the cube of the second frequency domain
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bandwidth of the resource pool.

[0043] In a possible implementation, the frequency domain starting position of the first
resource or the frequency domain starting position of the second resource is determined using the
value of the resourceindication information, the square of the second frequency domain bandwidth
of the resource pool, and the first frequency domain bandwidth.

[0044] In a possible implementation, when afirst value is less than or equal to a third limit,

the frequency domain starting position of the first resource or the frequency domain starting
position of the second resource is determined using HV—NZ*(L—:I), L represents the first

frequency domain bandwidth, N represents the second frequency domain bandwidth, and
RIV represents the value of the resource indication information.

[0045] In a possible implementation, the frequency domain starting position of the first
resourcesatisfies. S{RV-N4{L-1))/(N-L+]) andior S{RV-N*(L-1))nmod N-L+1);
or

Sozg({(NZ(N—L+1)+(L+1)(N—1)—RIV)/L}) and/or
S ={(NYN-L+)+L+1) (N-D-RIV)/modL , where g( ) represents a function for

rounding up or rounding down an input variable, L represents the first frequency domain
bandwidth, N represents the second frequency domain bandwidth, and RIV represents the
value of the resource indication information.

[0046] In apossible implementation, when thefirst valueislessthan or equal to thethird limit,

the frequency doman starting position of the first resource  sdtisfies:

SARV-N?4L-1))/(N-L+1); and the frequency domain starting position of the second
resource satisfies  SY{RV-N*¥(L-1))modN-L+1) , where L represents the first
frequency domain bandwidth, N represents the second frequency domain bandwidth, RIV

represents the value of the resource indication information, S) represents the frequency domain

starting position of the first resource, and Sl represents the frequency domain starting position

of the second resource.
[0047] In apossibleimplementation, when afirst valueis greater than or equal to afourth limit,

the frequency domain starting position of the first resource or the frequency domain starting
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position of the second resource is determined using N2(N—L+ZD. where L represents the first

frequency domain bandwidth, and N represents the second frequency domain bandwidth.
[0048] In a possible implementation, when the first value is greater than or equal to the fourth

limit, the frequency domain starting position of the first resource or the frequency domain starting

position of the second resource is determined using NZ( N-L+D%L+)(N-D-RV.

[0049] In a possible implementation, when the first value is greater than or equal to the fourth

limit, the frequency domain starting position of the first resource satisfies:

SO=L{(N2(N—L+1)+(L+1)(N—1)—RIV) /L}J or
S =[{(N2(N —L+D)HL+D)(N-D-RIV)/ Lﬂ; and/or the frequency domain starting position of the

second resource satisfies: S ={(N(N-L+1)+(L+1)(N-1)-RIV){modL.

[0050] In a possible implementation, the first value is determined using the value of the

resource indication information.

[0051] In a possible implementation, the first value is any one of the following: '_RIV /' N 2_1 ,

RV/ N [ RIV/N 2} , or the value of the resource indication information.

[0052] In apossible implementation, the third limit and the fourth limit in this embodiment of
this application may be values pre-defined in a protocol, or may be obtained by the receiving
apparatus from athird preset table, or the third limit or the fourth limit is autonomously determined
by the receiving apparatus.

[0053] In a possible implementation, the third limit and the fourth limit are determined using
the second frequency domain bandwidth, or the third limit and the fourth limit are determined
using the second frequency domain bandwidth and the value of the resource indication information.

[0054] In apossible implementation, the third limit or the fourth limit is determined using any

oneof thefollowing: N/2, |N/2], [N/2]|, RV/N:. or 2RV/N.

[0055] In a possible implementation, in this embodiment of this application, the receiving
resource indication information from afirst device in athird slot includes: receiving any one of
the following messages from the first device in the third slot: a system message, a radio resource
control RRC message, downlink control information DCI, sidelink control information SCI, and a

media access control MAC message, where any one of the system message, the radio resource
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control RRC message, the downlink control information DCI, the sidelink control information SCI,
and the media access control MAC message includes the resource indication information.

[0056] According to a third aspect, an embodiment of this application provides a
communications apparatus. The communications apparatus can implement the method according
to any one of the first aspect or the possible implementations of the first aspect, and therefore can
further implement beneficial effects according to any one of the first aspect or the possible
implementations of the first aspect. The communications apparatus may be a transmitting
apparatus (for example, the transmitting apparatus may be aterminal apparatus, a network device,
or achip used in anetwork device), or may be an apparatus that can support the communications
apparatus in implementing the method according to any one of the first aspect or the possible
implementations of the first aspect. The apparatus may implement the foregoing method by using
software, hardware, or hardware executing corresponding software.

[0057] In an example, the communications apparatus includes a communications module and
a processing module. The processing module is configured to determine afirst resource in afirst
slot and a second resource in a second slot, where the first resource and the second resource are
used to send data. The communications module is configured to send resource indication
information in athird slot before the first slot and the second slot, where a value of the resource
indication information is used to indicate a frequency domain position of the first resource and a
frequency domain position of the second resource. In other words, the second slot and the first slot
are later than the third slot.

[0058] In a possible implementation, the first resource and the second resource are resources

occupied by data sent by a transmitting apparatus.

[0059] In a possible implementation, the first resource and the second resource are reserved
resources.
[0060] In a possible implementation, the resource indication information in this embodiment

of this application is used to assist areceiving apparatus in determining an available resource.

[0061] In a possible implementation, the frequency domain position of the first resource
includes one or more of afrequency domain starting position, afrequency domain ending position,
or a frequency domain middle position of the first resource, or a position indicated by signaling;
and the frequency domain position of the second resource includes one or more of a frequency
domain starting position, a frequency domain ending position, or a frequency domain middle

10
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position of the second resource, or a position indicated by signaling.

[0062] In a possible implementation, the first resource in this embodiment of this application
may be a resource in afirst resource set, and the second resource may be aresource in a second
resource set. For example, the first resource set or the second resource set includes any one of a
resource pool, a carrier, a bandwidth part, and a subband.

[0063] In a possible implementation, the communications module is further configured to:
send afirst data packet on athird resource in the third slot, send a second data packet on the first
resource, and send a third data packet on the second resource, where the second data packet and
the third data packet are different from the first data packet, or the second data packet and the third
data packet are retransmitted data packets of the first data packet.

[0064] In apossible implementation, the processing moduleis further configured to determine
the value of the resource indication information based on the frequency domain starting position
of the first resource, the frequency domain starting position of the second resource, and a first
frequency domain bandwidth, where the first frequency domain bandwidth is afrequency domain
bandwidth of the first resource or a frequency domain bandwidth of the second resource.

[0065] In apossible implementation, the value of the resource indication information is further
determined based on a second frequency domain bandwidth, and the second frequency domain
bandwidth is afrequency domain bandwidth of aresource pool.

[0066] In apossible implementation, the value of the resource indication information is further
determined using one element or acombination of aplurality of elementsof thefollowing elements:
the square of the second frequency domain bandwidth, the cube of the second frequency domain
bandwidth, the second frequency domain bandwidth, and a difference between the second
frequency domain bandwidth and the first frequency domain bandwidth.

[0067] In a possibleimplementation, the value of the resource indication information satisfies:
RV =f(N)-f(N-(L-0))HNAL-D))*S+S , where S represents the

frequency domain starting position of the first resource; S represents the frequency domain

starting position of the second resource; L representsthefirst frequency domain bandwidth; N

represents the second frequency domain bandwidth; S, §, N, and L are integers, RIV

represents the value of the resourceindication information; and  f(IN) represents afunction of an

input value N .
11
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[0068]  Inapossibleimplementation, f(IN)=NN+I)(2N+1)/6.

[0069] In apossible implementation, the value of the resource indication information isfurther

determined based on one element or a combination of a plurality of elements of the following

dements: N?, S, §, (L-1), (N-L-), (N-1-S), andlor N-L+1, where §

represents the frequency domain starting position of the first resource; § represents the
frequency domain starting position of the second resource; L represents the first frequency
domain bandwidth; N represents the second frequency domain bandwidth; and S, S, N,

and L areintegers.

[0070] In a possible implementation, the val ue of the resource indication information satisfies:
RV=N*{L-)HN-L+)*S§+S;or
RV=N*{N-L+)HHN-L-§)HN-1-S) , where RIV represents the

value of the resource indication information; N represents the second frequency domain

bandwidth; L represents the first frequency domain bandwidth; & represents the frequency
domain starting position of the first resource; § represents the frequency domain starting

position of the second resource; and §, §, N, and L areintegers.
[0071] In apossible implementation, when L or L —1 islessthanor equal to afirst limit,
the value of the resource indication information satisfies: RV =N*#L-0)+HN-L+)*S§+S.

[0072] In a possible implementation, when L or L —1 isgreater than or equa to a second
limit, the  value of the resource indication information satisfies:
RV =N*4N-L+)HHN-L-§)HN-1-9).

[0073] In a possible implementation, the first limit and the second limit in this embodiment of
this application may be the same, or may be different. The first l[imit and the second limit may be
autonomously determined by the transmitting apparatus, or may be pre-defined in a protocol, or
may be obtained by the transmitting apparatus by querying afirst preset table. It may be understood
that the first preset table includes corresponding first limits and second limits when N is of
different values.

[0074] In a possible implementation, the first [imit and the second limit in this embodiment of
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this application may be determined using any one of the following: N /2, LN/ZJ,or fN/Z]
For example, thefirst limitis | N /2], and the second limitis N /2.

[0075]  In apossible implementation, §, §, N, and L satisfy the following conditions:
0<§<N-1 0<§<N-1, 1<L <N, L+§<N,and L+§=<N.

[0076] In a possible implementation, a quantity of bits occupied by the resource indication
information is less than or equal to afirst threshold. Therefore, atheoretical minimum quantity of
bits is achieved, thereby reducing signaling overheads.

[0077] In a possible implementation, the first threshold may be autonomously determined by
the transmitting apparatus (for example, determined by the transmitting apparatus based on N ),
or may be pre-defined in a protocol, or the first threshold may be obtained by the transmitting
apparatus by querying a second preset table. The second preset table includes at least first
thresholds obtained basedon N when N isof different values.

[0078] In a possible implementation, the first threshold is obtained according to a formula

(N(N+1)(2N+1)/6)J (N(N+1)(2N+l)/6)—| (N(N+1)(2N +1)/6)

| log, , |log, ,or log,

[0079] In a possible implementation, the frequency domain position of the first resource may
aternatively be replaced with a code domain position of the first resource or a space domain
position of the first resource, the frequency domain position of the second resource may
alternatively be replaced with a code domain position of the second resource or a space domain
position of the second resource, and the frequency domain position of thefirst resourceisthe same
as or different from the frequency domain position of the second resource.

[0080] In a possible implementation, the first resource and the second resource are resources

in time domain, resources in frequency domain, resources in code domain, or resources in space

domain.
[0081] In a possible implementation, the first slot and the second slot may be a same dlot.
[0082] In a possible implementation, the resource indication information is carried in any one

of the following messages. a system message, a radio resource control RRC message, downlink

control information DCI, sidelink control information SCI, and a media access control MAC

message.

[0083] For example, when the communications apparatus is a chip or achip systemused in a
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terminal device or a chip or achip system used in a network device, the processing module may
be a processor, and the communi cations module may be acommunicationsinterface. For example,
the communications module may be an input/output interface, a pin, a circuit, or the like. The
processing module executes instructions stored in a storage module, so that the communications
apparatus implements the resource indication method according to any one of the first aspect or
the possible implementations of the first aspect. The storage module may be a storage module (for
example, aregister or a cache) in the chip, or may be a storage module (for example, aread-only
memory or arandom access memory) that is in the transmitting device and that is located outside
the chip.

[0084] According to a fourth aspect, an embodiment of this application provides a
communications apparatus. The communications apparatus can implement the method according
to any one of the second aspect or the possible implementations of the second aspect, and therefore
can further implement beneficia effects according to any one of the second aspect or the possible
implementations of the second aspect. The communications apparatus may be a receiving
apparatus (for example, the receiving apparatus may be aterminal apparatus, a network device, or
a chip or a chip system used in a network device). The apparatus may implement the foregoing
method by using software, hardware, or hardware executing corresponding software.

[0085] In an example, the communications apparatus includes. a communications module,
configured to receive resource indication information from afirst device in athird slot, where a
value of the resource indication information is used to indicate a frequency domain position of a
first resource in afirst slot and a frequency domain position of a second resource in a second slot,
the first slot and the second slot are later than the third slot, and the first resource and the second
resource are candidate sending resources of the first device; and a processing module, configured
to determine a frequency domain starting position of the first resource and a frequency domain
starting position of the second resource based on the resource indication information.

[0086] In a possible implementation, the communications module is further configured to
detect data on the first resource and the second resource.

[0087] In a possible implementation, the processing module is further configured to determine
an available resource based on the resource indication information.

[0088] In a possible implementation, the processing module is further configured to determine
a first frequency domain bandwidth based on the value of the resource indication information,
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where thefirst frequency domain bandwidth is afrequency domain bandwidth of the first resource
or afrequency domain bandwidth of the second resource.

[0089] In apossible implementation, the processing moduleisfurther configured to: determine
the frequency domain position of thefirst resource based on the frequency domain starting position
of the first resource and the first frequency domain bandwidth, and determine the frequency
domain position of the second resource based on the frequency domain starting position of the
second resource and the first frequency domain bandwidth.

[0090] In a possible implementation, the first frequency domain bandwidth is determined
using the value of the resource indication information and the square of a second frequency domain
bandwidth, and the second frequency domain bandwidth is a frequency domain bandwidth of a
resource pool.

[0091] In apossibleimplementation, thefirst frequency domain bandwidth satisfies: L=a+1,
L=a, or L=N+1-a, where a=RIV/N?, a=|RIV/N*| or a=[RIV/N*|; and L

represents the first frequency domain bandwidth, N represents the second frequency domain
bandwidth, and RIV represents the value of the resource indication information.

[0092] In apossible implementation, the processing moduleis further configured to determine
the frequency domain starting position of the first resource and the frequency domain starting
position of the second resource based on the value of the resource indication information and the
second frequency domain bandwidth, and the second frequency domain bandwidth is the
frequency domain bandwidth of the resource pool.

[0093] In a possible implementation, the frequency domain starting position of the first
resource or the frequency domain starting position of the second resource is determined using the
value of the resource indication information and the square of the second frequency domain
bandwidth.

[0094] In a possible implementation, the frequency domain starting position of the first
resource or the frequency domain starting position of the second resource is determined using the
value of the resource indication information and the cube of the second frequency domain
bandwidth of the resource pool.

[0095] In a possible implementation, the frequency domain starting position of the first
resource or the frequency domain starting position of the second resource is determined using the

value of the resourceindication information, the square of the second frequency domain bandwidth
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of the resource pool, and the first frequency domain bandwidth.
[0096] In a possible implementation, when afirst value is less than or equal to a third limit,

the frequency domain starting position of the first resource or the frequency domain starting
position of the second resource is determined using HV—Nza(L—]), where L represents the

first frequency domain bandwidth, N represents the second frequency domain bandwidth, and
RIV represents the value of the resource indication information.

[0097] In a possible implementation, the frequency domain starting position of the first
resourcesatisfies: S,=(RIV - N?#(L-1))/(N -L+1) and/or S,=(RIV - N?#(L-1))mod(N - L +1);
or

SO=g({(NZ(N—L+1)+(L+1)(N—1)—RIV)/L}) and/or

S ={NAN-L+)+L+)(N-D)-RIV)}modL , where g( ) represents a function for

rounding up or rounding down an input variable, L represents the first frequency domain
bandwidth, N represents the second frequency domain bandwidth, and RIV represents the
value of the resource indication information.

[0098] In a possible implementation, when afirst value is less than or equal to a third limit,

the frequency doman starting position of the first resource  satisfies.

SARV-N?4L-1))/(N-L+1); and the frequency domain starting position of the second

resource satisfiess SRV -N?#L-1))modN—-L+1) , where L represents the first
frequency domain bandwidth, N represents the second frequency domain bandwidth, RIV

represents the value of the resource indication information, S, represents the frequency domain

starting position of thefirst resource, and § representsthe frequency domain starting position of

the second resource.
[0099] In apossibleimplementation, when afirst valueis greater than or equal to afourth limit,

the frequency domain starting position of the first resource or the frequency domain starting
position of the second resource is determined using NZ(N—L+]), where L representsthe first

frequency domain bandwidth, and N represents the second frequency domain bandwidth.
[00100] Inapossibleimplementation, when afirst valueisgreater than or equal to afourth limit,

the frequency domain starting position of the first resource or the frequency domain starting
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position of the second resource is determined using N2( N— L+])-|( L+]) (N —:D -RV.

[00101] Inapossibleimplementation, when afirst valueisgreater than or equal to afourth limit,

the frequency doman  starting position of the first resource  sdtisfies:
Sb:L{(NZ(N—L+1)+(L+1)(N—1)—RIV) /L}J or so:({(NZ(N—L+1)+(L+1)(N—1)—R|V)/Lﬂ;

and/or the frequency domain starting position of the second resource satisfies:
S ={(NAN-L+D)HL+1)(N-D-RIV) modL.

[00102] In a possible implementation, the first value is determined using the value of the

resource indication information.

[00103] Inapossibleimplementation, the first value is any one of the following: '_RIV / N2_| ,

RV/ N [ RIV/N 2} , or the value of the resource indication information.

[00104] Inapossibleimplementation, the third limit and the fourth limit in this embodiment of
this application may be values pre-defined in a protocol, or may be obtained by the receiving
apparatus from athird preset table, or the third limit or the fourth limit isautonomously determined
by the receiving apparatus.

[00105] In apossible implementation, the third limit and the fourth limit are determined using
the second frequency domain bandwidth, or the third limit and the fourth limit are determined
using the second frequency domain bandwidth and the value of the resource indication information.

[00106] Inapossibleimplementation, the third limit or the fourth limit is determined using any

oneof thefollowing: N/2, |N/2], [N/2], RV/N:. or 2RV/N.

[00107] In apossible implementation, the communications module in this embodiment of this
application is configured to receive any one of the following messages from thefirst devicein the
third slot: asystem message, aradio resource control RRC message, downlink control information
DCI, sidelink control information SCI, and a media access control MAC message, where any one
of the system message, the radio resource control RRC message, the downlink control information
DCI, the sidelink control information SCI, and the media access control MAC message includes
the resource indication information.

[00108] For example, when the communications apparatusis a chip or achip system usedin a
terminal device or the communications apparatus is used in a network device, the processing
module may be a processor, and the communications module may be a communications interface.
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For example, the communications module may be an input/output interface, apin, acircuit, or the
like. The processing module executes instructions stored in a storage module, so that the
communications apparatus implements the resource determining method according to any one of
the second aspect or the possible implementations of the second aspect. The storage module may
be a storage module (for example, aregister or a cache) in the chip, or may be a storage module
(for example, aread-only memory or arandom access memory) that isin the receiving device and
that is located outside the chip.

[00109] According to a fifth aspect, an embodiment of this application provides a computer-
readable storage medium. The computer-readable storage medium stores instructions. When the
instructions are run on a computer, the computer is enabled to perform the resource indication
method according to the first aspect or the possible implementations of the first aspect.

[00110] According to a sixth aspect, this application provides a computer-readable storage
medium. The computer-readabl e storage medium stores instructions. When theinstructions are run
on a computer, the computer is enabled to perform the resource determining method according to
the second aspect or the possible implementations of the second aspect.

[00111] According to a seventh aspect, this application provides a computer program product
including instructions. When the instructions are run on a computer, the computer is enabled to
perform the resource indication method according to the first aspect or the possible
implementations of the first aspect.

[00112] According to an eighth aspect, this application provides a computer program product
including instructions. When the instructions are run on a computer, the computer is enabled to
perform the resource determining method according to the second aspect or the possible
implementations of the second aspect.

[00113] According to a ninth aspect, an embodiment of this application provides a chip. The
chip includes a processor and a communications interface. The communications interface is
coupled to the processor. The processor is configured to run a computer program or instructions,
to implement the resource indication method according to the first aspect or the possible
implementations of the first aspect. The communications interface is configured to communicate
with amodule other than the chip.

[00114] According to atenth aspect, an embodiment of this application provides a chip. The
chip includes a processor and a communications interface. The communications interface is
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coupled to the processor. The processor is configured to run a computer program or instructions,
to implement the resource determining method according to the second aspect or the possible
implementations of the second aspect. The communications interface is configured to
communicate with a module other than the chip.

[00115] According to an eleventh aspect, an embodiment of this application provides a
communications system. The communications system includes: the communications apparatus
according to any one of the third aspect or the possible implementations of the third aspect, and
the communications apparatus according to any one of the fourth aspect or the possible
implementations of the fourth aspect.

[00116] According to a twelfth aspect, an embodiment of this application provides a
communications apparatus. The communications apparatus includes one or more modules,
configured to implement the methods according to the first aspect and the second aspect, and the
one or more modules may correspond to the steps in the methods according to the first aspect and
the second aspect.

[00117] According to a thirteenth aspect, an embodiment of this application provides a
communications apparatus. The communications apparatus includes at |east one processor, the at
least one processor is coupled to a memory, and the processor is configured to run a computer
program or instructions stored in the memory, to implement the resource indication method
according to the first aspect or the possible implementations of the first aspect.

[00118] According to a fourteenth aspect, an embodiment of this application provides a
communications apparatus. The communications apparatus includes at least one processor, the at
least one processor is coupled to a memory, and the processor is configured to run a computer
program or instructions stored in the memory, to implement the resource determining method
according to the second aspect or the possible implementations of the second aspect.

[00119] The memory described in the thirteenth aspect and the fourteenth aspect of the
embodiments of this application may be located inside the communications apparatus, or may be
located inside the communications apparatus.

[00120] According to a fifteenth aspect, an embodiment of this application provides a
communications apparatus. The communications apparatus includes at least one processor, the at
least one processor is coupled to a storage medium, and the processor is configured to run a
computer program or instructions stored in the storage medium, to implement the resource
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indication method according to the first aspect or the possible implementations of the first aspect.
[00121] According to a sixteenth aspect, an embodiment of this application provides a
communications apparatus. The communications apparatus includes at least one processor, the at
least one processor is coupled to a storage medium, and the processor is configured to run a
computer program or instructions stored in the storage medium, to implement the resource
determining method according to the second aspect or the possible implementations of the second
aspect.

[00122] For beneficial effects of the second aspect to the sixteenth aspect and the
implementations thereof in this application, refer to analysis of beneficial effects of the first aspect

and the implementations thereof. Details are not described herein again.

BRIEF DESCRIPTION OF DRAWINGS

[00123] FIG. 1 is a schematic diagram of consecutive resource indications according to an
embodiment of this application;

[00124] FIG. 2 is a schematic diagram of distributed resource indications according to an
embodiment of this application;

[00125] FIG. 3isaschematic architectural diagram of a communications system according to
an embodiment of this application;

[00126] FIG. 4 isaschematic structural diagram of a communications device according to an
embodiment of this application;

[00127] FIG. 5 is a schematic interactive diagram of a resource indication method and a
resource determining method according to an embodiment of this application;

[00128] FIG. 6 is a schematic diagram in which a first resource and a second resource are
located on a same time domain resource according to an embodiment of this application;

[00129] FIG. 7 is a schematic diagram in which a first resource and a second resource are
located on different time domain resources according to an embodiment of this application;
[00130] FIG. 8 isanother schematic interactive diagram of aresource indication method and a
resource determining method according to an embodiment of this application;

[00131] FIG. 9isaschematic structural diagram of a communications apparatus according to
an embodiment of this application;

[00132] FIG. 10 is another schematic structural diagram of a communications apparatus
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according to an embodiment of this application; and
[00133] FIG. 11 isaschematic structural diagram of a chip according to an embodiment of this

application.

DESCRIPTION OF EMBODIMENTS

[00134] Toclearly describethetechnical solutionsin the embodiments of this application, terms
such as"first" and "second" are used in the embodiments of this application to distinguish between
same items or similar items that have basically same functions and purposes. For example, afirst
resource and a second resource are merely intended to distinguish between different resources, and
a sequence of the first resource and the second resource is not limited. A person skilled in the art
may understand that the terms such as "first" and "second" do not limit a quantity or an execution
sequence, and the terms such as "first” and "second” do not indicate a definite difference.

[00135] It should be noted that in this application, the word such as "example" or "for example’
isused to represent giving an example, an illustration, or adescription. Any embodiment or design
scheme described as an "example" or "for example” in this application should not be explained as
being more preferred or having more advantages than another embodiment or design scheme.
Exactly, use of the word such as "example" or "for example" is intended to present a relative
concept in a specific manner.

[00136] A network architecture and a service scenario described in the embodiments of this
application are intended to describe the technical solutions in the embodiments of this application
more clearly, and do not constitute any limitation on the technical solutions provided in the
embodiments of thisapplication. A person of ordinary skill in the art may know that with evolution
of the network architecture and emergence of a new service scenario, the technical solutions
provided in the embodiments of this application are also applicable to asimilar technical problem.
[00137] Inthis application, "at least one" refers to one or more, and "a plurality of" refers to
two or more. The term "and/or" describes an association relationship for describing associated
objects and represents that three relationships may exist. For example, A and/or B may represent
the following cases: Only A exists, both A and B exist, and only B exists, where A and B may be
singular or plural. The character "/* generally represents an "or" relationship between the
associated objects. "At least one of the following items (pieces)” or a similar expression thereof

indicates any combination of these items, including a single item (piece) or any combination of a
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plurality of items (pieces). For example, at least one of a, b, or ¢ may indicate: & b; c; aand b; a
and c; band c; or a, b, and c; where a, b, and c may be singular or plural.

[00138] To facilitate understanding of the technical solutions in the embodiments of this
application, before the embodiments of this application are described, terms used in the
embodiments of this application are first described.

[00139] (1) A sidelink (sidelink, SL) is a link defined for communication between termina
devices, namely, alink for communication between two terminal devices without forwarding by a
network device.

[00140] (2) A sidelink resourceisaresource for transmitting asidelink service (which may aso
be referred to as aV2X service, and for example, may be sidelink data or sidelink signaling) on a
sidelink between two terminal devices.

[00141] (3) Carriersin the embodiments of this application include a carrier in a non-carrier
aggregation (carrier aggregation, CA) scenario and a component carrier (component carrier, CC)
in a CA scenario. The CC in the CA scenario may be a primary CC or a secondary CC, and a
serving cell in the CA scenario may be a primary serving cell (primary serving cell, PCell) or a
secondary serving cell (secondary serving cell, Scell). For ease of description, in some scenarios
of the embodiments of this application, the carrier in the non-CA scenario and the CC in the CA
scenario may be collectively referred to as carriers. This is not specificaly limited in the
embodiments of this application. In addition, apart, inacarrier or in aserving cell, used for uplink
transmission may be understood as an uplink resource or an uplink carrier, and apart, inthe carrier
or in the serving cell, used for downlink transmission may be understood as a downlink resource
or a downlink carrier. For example, in a frequency division duplex (frequency division duplex,
FDD) system, a frequency domain resource, in a carrier, used for uplink transmission may be
understood as an uplink resource or an uplink carrier, and a frequency domain resource, in the
carrier, used for downlink transmission may be understood as a downlink resource or a downlink
carrier. Alternatively, for example, in aTDD system, atime domain resource, in acarrier, used for
uplink transmission may be understood as an uplink resource or an uplink carrier, and a time
domain resource, in the carrier, used for downlink transmission may be understood as a downlink
resource or adownlink carrier.

[00142] (4) A bandwidth part (Bandwidth Part, BWP) is a part of frequency domain resources
inacarrier, acarrier bandwidth, or a system bandwidth allocated by a network deviceto aterminal
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device. A size of the BWP is less than or equal to a bandwidth capability of the terminal device,
namely, a maximum bandwidth supported by the termina device. In addition, the BWP is
consecutive frequency domain resources. For example, the BWP may include a plurality of
consecutive subcarriers. For another example, the BWP may include a plurality of consecutive
physical resource blocks (Physical Resource Block, PRB). The terminal device may support a
plurality of BWPs. In other words, the network device may configure a plurality of BWPs for the
terminal device. When the plurality of BWPs are configured, the BWPs may overlap or may not
overlap. In addition, frequency domain resources included in different BWPs may have a same
subcarrier spacing or may have different subcarrier spacings.

[00143] The subcarrier spacing is a frequency domain length of a resource element (resource
element, RE), and a value of the subcarrier spacing may include 15 kHz, 30 kHz, 60 kHz, or the
like.

[00144] (5) A frequency domain bandwidth is a part of a carrier, a BWP, or a frequency band
(frequency band). The frequency domain bandwidth may be determined through signaling
configuration, pre-definition, or pre-configuration. Frequency domain bandwidths may be
consecutive or inconsecutive. In an optional implementation, the frequency domain bandwidth is
apart of frequency domain resources configured in aresource pool, or aresourcethat isdetermined
in aresource pool during communication and that is used for transmission.

[00145] (6) A resource pool is a part that includes consecutive or inconsecutive frequency
domain resources and that is of acarrier or aBWP. The resource pool is usually the part including
the consecutive frequency domain resources. The resource pool is configured for a plurality of
terminal devices, and all the terminal devices may send and receive datain the resource pool. For
areceiving end, a size of areceiving resource pool is not less than a size of a sending resource
pool. Provided that a receiving termina device can detect all resources in the receiving resource
pool, the receiving terminal device can detect resources sent by all the terminal devices. A sending
terminal only needs to select or determine a transmission resource of the sending terminal from
the sending resource pool, to ensure that the sending terminal can correctly communicate with a
receiver. In addition, optionally, the resource pool may be configured in a BWP or a carrier by
using signaling, and subcarrier spacingsin the resource pool are the same. Optionally, a difference
between the resource pool and the BWP liesin that the resource pool is aresource of software or
baseband signaling, and does not directly relate to a radio frequency; while the BWP directly
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affects aradio frequency bandwidth for reception and transmission.

[00146] (7) A subband isapart of consecutive or inconsecutive frequency domain resourcesin
a resource pool. For example, the subband is a frequency domain resource including five
consecutive resource blocks (resource block, RB), six RBs, 10 RBs, or 20 RBs. A size of the
subband may be configured or pre-defined. A purpose of defining the subband is for a unit of a
minimum transmission resource required by ensuring communication, and is also conducive to
reducing aquantity of bits of resource control signaling. For example, if aterminal device occupies
a resource including 100 RBs, 100 bits are required when a bitmap is used for indication. If the
resource including 100 RBs is divided into 10 subbands, and a size of each subband is 10 RBs,
only 10 bits are required. In this way, overheads of the control signaling are greatly reduced.
[00147] Frequency domain resource indications are classified into consecutive frequency
domain resource indications and distributed resource indications. The consecutive resource
indications indicate a frequency domain starting position (which may aso be referred to as a
frequency domain start point or a frequency domain start position) and a length of a frequency
domain resource within a bandwidth, or indicate a frequency domain starting position and a
frequency domain end point position (which may also be referred to as afrequency domain ending
position or a frequency domain end point) of a frequency domain resource. As shown in FIG. 1,
the frequency domain starting position that is of the frequency domain resource and that is
indicated by the consecutive resource indications is a frequency domain resource 3, and alength
is8. Inthis case, areceiving device may determine that frequency domain resources selected by a
transmitting device are the frequency domain resource 3 to a frequency domain resource 10.
[00148] The distributed resource indications may indicate allocated frequency domain
resources in a consecutive or inconsecutive manner at al positions in a bandwidth. For example,
a bit sequence (which may also be referred to as a bitmap (bitmap)) is used to indicate
inconsecutive frequency domain resources in the bandwidth. Each bit in the bit sequence is
associated with at least one frequency domain resource, and each bit may correspond to a first
indicator or a second indicator. That one bit corresponds to the first indicator indicates that at |east
one frequency domain resource associated with the bit is selected. That one bit corresponds to the
second indicator indicates that at least one frequency domain resource associated with the bit is
not selected.

[00149] For example, the first indicator may be "1", and the second indicator may be "2". As

24



10

15

20

25

shown in FIG. 2, an example in which a bit sequence is "1001110100010", and each bit is
associated with two consecutive frequency domain resources is used. In this case, a transmitting
device may indicate, to a receiving device by using "1001110100010", that frequency domain
resources selected by the transmitting device include a frequency domain resource 0, a frequency
domain resource 1, afrequency domain resource 8 to afrequency domain resource 11, afrequency
domain resource 14, a frequency domain resource 15, a frequency domain resource 22, and a
frequency domain resource 23.

[00150] For the consecutive frequency domain resource indicationsin FIG. 1, during signaling
indication, a corresponding method is required for indicating signaling indicating a starting
position and an end point position of afrequency domain resource. Currently, the starting position
and the end point position of the frequency domain resource may be indicated by using the

following formula:

N

if (P—DS{E—‘, X=NP-1)+0; otherwise, X=NN—P-1))H{N—-1-0), where

N isaquantity of PRBsin abandwidth. A value X of RIV isindicated by using anindication
field of the frequency domain resource, and then a receiving device can calculate a frequency
domain start point O of the frequency domain resource and a length P of the frequency domain
resource according to the formula defined above.

[00151] Further, according to the foregoing formulaof RIV , acurrent technology provides a

X
method for calculating values of the foregoing parameters: a=LNJ+1, and b=xmodN ; and

it (@) >N, 10 N2 e 2L Although the method may be used t
if (a+b) >N, O N_1_p [} othewise, 1 . Although the method may be used to

indicate a frequency domain position in a subframe, the method cannot be used to implement a
case in which one field is used to indicate two different frequency domain resources. To indicate
two different frequency domain resources by using one field, the embodiments of this application
provide an embodiment of interaction that is between a resource indication method and aresource
determining method and that is described in FIG. 5.

[00152] FIG. 3 shows a communications system to which a resource indication method and a
resource determining method are applicable according to an embodiment of this application. The

communications system includes one or more transmitting devices 10 and one or more receiving
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devices 20. In FIG. 3, one transmitting device 10 and one receiving device 20 are used as an
example.

[00153] This embodiment of this application describes the embodiments with reference to the
transmitting device 10 and the receiving device 20. On the one hand, the transmitting device 10
may be one of a network device and a terminal device, and the receiving device 20 may be the
other one of the network device and the terminal device. Alternatively, on the other hand, both the
transmitting device 10 and the receiving device 20 are terminal devices.

[00154] For example, scenario 1: Cellular link (cellular link)

[00155] Thetransmitting device 10 may be a network device, and the receiving device 20 may
be atermina device. Alternatively, the transmitting device 10 may be aterminal device, and the
receiving device 20 may be a network device. In the scenario 1, there is a first transmission link
between the receiving device 20 and the transmitting device 10. The first transmission link may
be referred to as an air interface link or aUu link.

[00156]  Scenario 2: Relay (backhaul) link

[00157] The transmitting device 10 may be a first-type base station, and the receiving device
20 may be a second-type base station. Alternatively, the transmitting device 10 may be a second-
type base station, and the receiving device 20 may be afirst-type base station. The first-type base
station and the second-type base station may be of a same type, for example, may be both macro
base stations, small cells, micro base stations, primary cells, or secondary cells. Alternatively, the
first-type base station and the second-type base station may be different base stations or cellsin a
macro base station, a small cell, amicro base station, a primary cell, and a secondary cell. In this
case, afirst transmission link between the transmitting device 10 and the receiving device 20 may
be referred to as abackhaul link. The backhaul link isaradio link used for communication between
a node and a parent node of the node, and includes an uplink transmission link and a downlink
transmission link. Uplink transmission on the backhaul link is also referred to as uplink
transmission of the backhaul link, and downlink transmission on the backhaul link is also referred
to as downlink transmission of the backhaul link. The node includes but is not limited to the
foregoing IAB node. The first-type base station and the second-type base station may be base
stations of different subtypes.

[00158] Scenario 3: V2X scenario

[00159] Both the transmitting device 10 and the receiving device 20 may be terminal devices.
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In this case, afirst transmission link between the transmitting device 10 and the receiving device
20 may be referred to as asidelink (sidelink). In this scenario, the transmitting device 10 and the
receiving device 20 may be user equipments or network devices of a same type, or may be aroad
side unit (RSU) and auser terminal. In other words, the transmitting device 10 isaterminal device,
and the receiving device 20 is another terminal device. Alternatively, the transmitting device 10 is
an RSU, and the receiving device 20 isaterminal device. Alternatively, the transmitting device 10
is a termina device, and the receiving device 20 is an RSU. In addition, the sidelink may
aternatively be alink between base station devices of a same type or different types. In this case,
afunction of the sidelink is similar to that of arelay link, but an air interface technology used by
the sidelink may be the same as or different from that used by the relay link.

[00160] In an optional implementation, in the V2X scenario, the communications system may
further include anetwork device 30. The network device 30 is configured to configure transmission
parameters for the transmitting device 10 and the receiving device 20. For example, the
transmission parameter may include configuration information of aresource pool, and indication
information of a sidelink resource used for sidelink transmission, for example, a size of a sub-
channel of a data channel and/or asize of asub-channel of acontrol channel that are/is configured
in the resource pool, a quantity of sub-channels, a quantity of symbols of the control channel, a
reference signa pattern used during data transmission, or a power parameter used during
transmission.

[00161] Inthe following, some terms of the embodiments of this application are described, to
help a person skilled in the art have a better understanding.

[00162] (8) A terminal apparatus may be aterminal device, or achip or another component that
is disposed in a terminal device and that can implement a function of the terminal device. The
terminal device includes a device that provides a voice and/or data connectivity for a user.
Specificaly, the terminal device includes a device that provides a voice for a user, or includes a
device that provides data connectivity for a user, or includes a device that provides a voice and
data connectivity for a user. For example, the terminal device may include a handheld device
having awireless connection function, or a processing device connected to awireless modem. The
terminal device may communicate with a core network through a radio access network (radio
access network, RAN), and exchange a voice or data with the RAN, or exchange a voice and data
with the RAN. The terminal device may include user equipment (user equipment, UE), awireless
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terminal device, a mobile terminal device, a device-to-device communication (device-to-device,

D2D) terminal device, a vehicle-to-everything (vehicle to everything, V2X) terminal device, a
machine-to-machine/machine-type communications (machine-to-machine/machine-type
communications, M2M/MTC) termina device, an internet of things (internet of things, 1oT)

terminal device, a subscriber unit (subscriber unit), a subscriber station (subscriber station), a
mobile station (mobile station), a remote station (remote station), an access point (access point,

AP), aremote terminal (remote terminal), an access terminal (access terminal), a user termina

(user terminal), a user agent (user agent), auser device (user device), or the like. For example, the
terminal device may include amobile phone (or referred to asa ™ cellular” phone), acomputer with
a mobile terminal device, or a portable, pocket-sized, handheld, or computer built-in mobile
apparatus. For example, the termina deviceisadevice such asapersona communications service
(personal communication service, PCS) phone, a cordless phone, a session initiation protocol

(session initiation protocol, SIP) phone, awireless local loop (wireless local loop, WLL) station,

or a persona digital assistant (persona digital assistant, PDA). The termina device further
includes a limited device, for example, a device with low power consumption, a device with a
limited storage capability, or a device with a limited computing capability. For example, the
terminal device may be an information sensing device, for example, abarcodeidentification device,
radio frequency identification (radio frequency identification, RFID) device, a sensor, a global

positioning system (global positioning system, GPS), or alaser scanne.

[00163] By way of example, and not limitation, in the embodiments of this application, the
terminal device may aternatively be awearable device. The wearable device may also be referred
to asawearable intelligent device, an intelligent wearable device, or the like, and isageneric term
for wearable devices, such as glasses, gloves, watches, clothes, and shoes, that are developed by
applying wearable technologies to intelligently designs of daily wear. The wearable device is a
portable device that can be directly worn by a user or integrated into clothes or an accessory of a
user. The wearable device is not merely a hardware device, but is configured to implement a
powerful function through software support, data exchange, and cloud interaction. Generalized
wearable intelligent devices include full-featured and large-size devices, such as smart watches or
smart glasses, that can implement complete or partial functions without depending on smartphones;
and devices, such as various smart bands, smart helmets, or smart jewelry for monitoring physical

signs, that focus on only one type of application functions and need to work with other devices
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such as smartphones.

[00164] However, if the various terminal devices described above are located in a vehicle (for
example, placed in the vehicle or mounted in the vehicle), the terminal devices may be considered
as vehicle-mounted terminal devices. For example, the vehicle-mounted terminal devices are also
referred to as on-board units (on-board unit, OBU).

[00165] In the embodiments of this application, any device that can perform data
communication with a base station may be considered as aterminal device.

[00166] (9) A Network device includes, for example, an access network (access network, AN)
device such as a base station (for example, an access point), and may be a device that
communicates with a wireless terminal device over an air interface through one or more cellsin
an access network. Alternatively, for example, a network device in aV2X technology is a road
side unit (road side unit, RSU). The base station may be configured to mutually convert areceived
over-the-air frame and an IP packet, and serve as a router between the terminal device and a
remaining part of the access network. The remaining part of the access network may include an IP
network. The RSU may be a fixed infrastructure entity supporting application of the V2X, and
may exchange a message with another entity supporting application of the V2X. The network
device may further coordinate attribute management of the air interface. For example, the network
device may include an evolved NodeB (NodeB, eNB, or e-NodeB, evolutional NodeB) inan LTE
system or along term evolution-advanced (long term evolution-advanced, LTE-A) system, or may
include a next generation NodeB (next generation node B, gNB) in a 5G new radio (new radio,
NR) system (which isalso referred to asan NR system for short), or may include a centralized unit
(centralized unit, CU) and adistributed unit (distributed unit, DU) in acloud radio access network
(cloud radio access network, Cloud RAN) system. Thisis not limited in the embodiments of this
application.

[00167] The network device may further include a core network device. However, because the
embodiments of this application mainly relate to an access network device, a network device
mentioned below may refer to an access network device unless otherwise specified.

[00168] (10) Vehicle-to-everything (vehicle to everything, V2X) means that a vehicle is
connected to and communi cates with the outside, and is a basic and key technol ogy of future smart
vehicles, automatic driving, and intelligent transport systems. On a basis of an existing D2D
technol ogy, a specific application requirement of the V2X isto be optimized in the V2X, to further
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reduce an access delay of aVV2X device and resolve aresource conflict problem.

[00169] TheV2X specifically further includes several application requirements such asvehicle-
to-vehicle (vehicle-to-vehicle, V2V), vehicle-to-infrastructure (vehicle-to-infrastructure, V2I),
and vehicle-to-pedestrian (vehicle-to-pedestrian, V2P) direct communication, and vehicle-to-
network (vehicle-to-network, V2N) communication interaction. As shown in figure 2, V2V refers
to communication between vehicles. V2P refers to communication between avehicle and aperson
(including a pedestrian, a bicycle rider, a driver, or a passenger). V2| refers to communication
between a vehicle and a network device, for example, an RSU. In addition, another type of V2N
may be included in the V2I. The V2N refers to communication between a vehicle and a base
station/network.

[00170] TheV2P may be used for safety warning for a pedestrian or a non-motor vehicle on a
road. A vehicle may communicate, through the V2l, with aroad or even another infrastructure such
as atraffic light or aroad barrier, to obtain road management information such as a traffic light
signal time sequence. The V2V may be used for information exchange and reminding between
vehicles, and a most typical application is an anti-collision safety system between vehicles. The
V2N is currently the most widely used form of an internet of vehicles, and a main function of the
V2N isto enable a vehicle to connect to a cloud server through a mobile network, so as to use an
application function, such as navigation, entertainment, or anti-theft, provided by the cloud server.
[00171] (12) In acase of anormal cyclic prefix, one dot in an NR system includes 14 OFDM
symbols. In a case of an extended cyclic prefix, one slot in an NR system includes 12 OFDM
symbols. For example, aslot length corresponding to asubcarrier spacing of 15 kHz is1 ms, asot
length corresponding to a subcarrier spacing of 30 kHz is 0.5 ms, aslot length corresponding to a
subcarrier spacing of 60 kHz is0.25 ms, and a slot length corresponding to a subcarrier spacing of
120 kHz is0.125 ms.

[00172] (12) Configuration, pre-configuration, and pre-definition. In the embodiments of this
application, the configuration is used in some places, the pre-configuration is used in some places,
and the pre-definition is used in some places. In the embodiments of this application, it is
considered that when one of the configuration, the pre-configuration, and the pre-definition
appears, the one of the configuration, the pre-configuration, and the pre-definition may further
have the other two functions. The configuration usually refers to a manner in which when thereis
a network device, a communication resource or a communication parameter is set or modified by
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using a transmitted message. The pre-configuration usually refers to a parameter that iswritten in
a communications device in advance when there is no network device. The pre-definition usually
refers to a method or a rule of working in an agreed manner or according to a protocol, and the
method or the rule may be a formula, a function, a constraint condition, atable, or the like in the
protocol.

[00173] Theterms "system" and "network™ may be interchangeably used in the embodiments
of this application.

[00174] A method and an apparatus that are provided in the embodiments of this application
may be used in aterminal device or a network device. The terminal device or the network device
includes a hardware layer, an operating system layer running above the hardware layer, and an
application layer running above the operating system layer. The hardware layer includes hardware
such as a central processing unit (central processing unit, CPU), a memory management unit
(memory management unit, MMU), and amemory (which is also referred to as amain memory).
An operating system may be any one or more computer operating systems, for example, a Linux
operating system, aUnix operating system, an Android operating system, an iOS operating system,
or a Windows operating system, that implement service processing through a process (process).
The application layer includes applications such as a browser, an address book, word processing
software, and instant messaging software. In addition, in the embodiments of this application, a
specific structure of an entity for performing asignal transmission method is not specialy limited
in the embodiments of this application, provided that the entity can run a program that records
code of the signa transmission method in the embodiments of this application, to perform
communication according to the signal transmission method in the embodiments of this application.
For example, a wireless communication method in the embodiments of this application may be
performed by a terminal device or a network device, or a function module that isin a termind
device or anetwork device and that can invoke a program and execute the program.

[00175] In addition, aspects or features in the embodiments of this application may be
implemented as a method, an apparatus, or a product that uses standard programming and/or
engineering technologies. The term "product” used in this application covers a computer program
that can be accessed from any computer-readable component, carrier, or medium. For example,
the computer-readable medium may include but is not limited to a magnetic storage component
(for example, a hard disk, a floppy disk, or a magnetic tape), an optical disc (for example, a
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compact disc (compact disc, CD), a digital versatile disc (digital versatile disc, DVD)), a smart
card, and aflash memory component (for example, an erasable programmabl e read-only memory
(erasable programmabl e read-only memory, EPROM), a card, a stick, or akey drive). In addition,
various storage mediadescribed in this specification may indicate one or more devices and/or other
machine-readable media that are configured to store information. The term "machine-readable
media' may include but is not limited to aradio channel, and various other media that can store,
contain, and/or carry instructions and/or data.

[00176] FIG. 4 is a schematic diagram of a hardware structure of a communications device
according to an embodiment of this application. For structures of a transmitting device 10 and a
receiving device 20 in the embodiments of this application, refer to the structure shown in FIG. 4.
The communications device includes a processor 41, a communications line 44, and at least one
communications interface (FIG. 4 is described merely by using an example in which the
communications device includes a transceiver 43).

[00177] Optionaly, the communications device may further include a memory 42.

[00178] The processor 41 may be a general-purpose central processing unit (central processing
unit, CPU), a microprocessor, an application-specific integrated circuit (application-specific
integrated circuit, ASIC), or one or more integrated circuits configured to control program
execution of the solutions of this application.

[00179] The communications line 44 may include a path for transferring information between
the foregoing components.

[00180] The transceiver 43 is configured to exchange information with another apparatus. For
example, the transceiver 43 may use any apparatus of a transceiver type, and is configured to
communicate with another device or acommunications network, for example, an ethernet, aradio
access network (radio access network, RAN), or awireless local area network (wirelesslocal area
networks, WLAN).

[00181] The memory 42 may be a read-only memory (read-only memory, ROM) or another
type of static storage device that can store static information and instructions, or arandom access
memory (random access memory, RAM) or another type of dynamic storage device that can store
information and instructions, or may be an electrically erasable programmable read-only memory
(electrically erasable programmable read-only memory, EEPROM), a compact disc read-only
memory (compact disc read-only memory, CD-ROM) or another compact disc storage, an optical
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disc storage (including a compressed optical disc, alaser disc, an optical disc, adigital versatile
disc, a Blu-ray disc, or the like), a magnetic disk storage medium or another magnetic storage
device, or any other medium that can be used to carry or store expected program code in aform of
an instruction or a data structure and that can is accessible by a computer. However, the memory
42 is not limited thereto. The memory may exist independently, and is connected to the processor
through the communications line 44. Alternatively, the memory may be integrated with the
processor.

[00182] Thememory 42 isconfigured to store computer-executable instructions for performing
the solutions in this application, and the processor 41 controls execution of the computer-
executable instructions. The processor 41 is configured to execute the computer-executable
instructions stored in the memory 42, to implement a resource indication method or a resource
determining method provided in the following embodiments of this application.

[00183] Optionally, the computer-executable instructions in the embodiments of this
application may also be referred to as application program code. Thisis not specifically limited in
the embodiments of this application.

[00184] During specific implementation, in an embodiment, the processor 41 may include one
or more CPUs, for example, aCPU O and aCPU 1in FIG. 4.

[00185] During specific implementation, in an embodiment, the communications device may
include aplurality of processors, for example, the processor 41 and a processor 45 in FIG. 4. Each
of the processors may be a single-core (single-CPU) processor or a multi-core (multi-CPU)
processor. The processor herein may be one or more devices, circuits, and/or processing cores
configured to process data (for example, computer program/instructions).

[00186] In the embodiments of this application, specific structures of entities for performing a
resource indication method and a resource determining method are not particularly limited in the
embodiments of this application, provided that a program that records code of the resource
indication method in the embodiments of this application can be run, to perform communication
according to the resource indication method in the embodiments of this application, and a program
that records code of the resource determining method in the embodiments of this application can
be run, to perform communication according to the resource determining method in the
embodiments of this application. The following embodiment is described by using an examplein
which a resource indication method is performed by a transmitting apparatus, and a resource
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determining method is performed by a receiving apparatus.

[00187] It should be noted that mutual reference may be made between the embodiments of this
application. For example, for same or similar steps, mutua reference may be made between
method embodi ments, apparatus embodiments, or system embodiments. Thisis not limited.
[00188] Referring to FIG. 5, the embodiments of this application provide an embodiment of
interaction between a resource indication method and aresource determining method. The method
includes the following steps.

[00189] Step501: A transmitting apparatus determinesafirst resourcein afirst slot and a second
resource in a second slot, where the first resource and the second resource are used to send data.
[00190] For example, the transmitting apparatus may be the transmitting device 10 shown in
FIG. 1, or the transmitting apparatus may be a function module that is in the transmitting device
10 and that can invoke and execute a program, or may be an apparatus, for example, a chip, used
in the transmitting device 10.

[00191] It may be understood that, that the first resource and the second resource are used to
send data indicates that the transmitting apparatus may send data on the first resource and the
second resource. However, the transmitting apparatus may send data on the first resource and the
second resource, or may not send data on the first resource and the second resource.

[00192] The first slot and the second slot in this embodiment of this application may be
consecutive slots or inconsecutive Slots.

[00193] A dlot in the embodiments of this application may be a resource separately used for
communication. For example, in a TDM system, different slots are used for communication
performed by a same terminal device or different terminal devices.

[00194] Optionally, aresourcein aslot may be acomplete slot, or may be one or more symbols
or a subslot including a pluraity of symbols in the dlot (Slot). This is not limited in the
embodiments of this application. A slot in the embodiments of this application may be referred to
as atime unit or a subframe (subframe), or may be another time unit.

[00195] Step 502: The transmitting apparatus sends resource indication information in a third
slot, and correspondingly, areceiving apparatus receives the resource indication information from
the transmitting apparatus in the third slot.

[00196] A value of the resource indication information is used to indicate a frequency domain
position (Frequency position) of the first resource and a frequency domain position of the second
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resource.

[00197] Inthis embodiment of this application, the second slot and the first ot are later than
the third slot. In other words, the third slot is located before the first slot and the second slot, or
the third slot is earlier than the first slot and the second slot.

[00198] In this embodiment of this application, the first slot and the third slot may be
consecutive slots or inconsecutive slots, or the second slot and the third slot may be consecutive
slots or inconsecutive Sots.

[00199] In apossible implementation, the frequency domain position of the first resource may
aternatively be replaced with a code domain position of the first resource or a space domain
position of the first resource. The frequency domain position of the second resource may
alternatively be replaced with a code domain position of the second resource or a space domain
position of the second resource. The frequency domain position of thefirst resource isthe same as
or different from the frequency domain position of the second resource. It should be understood
that, if the first resource and the second resource are located in a same slot, a frequency domain
starting position of the first resource is definitely different from a frequency domain starting
position or a frequency domain ending position of the second resource. Therefore, the frequency
domain position of thefirst resourceis different from the frequency domain position of the second
resource. If the first resource and the second resource are located in different slots (for example,
the first ot and the second slot are different), a frequency domain starting position of the first
resource may be the same as a frequency domain starting position or a frequency domain ending
position of the second resource. Therefore, the frequency domain position of the first resource is
the same as the frequency domain position of the second resource.

[00200] In apossible implementation, the first resource and the second resource are resources
in time domain, resources in frequency domain, resources in code domain, or resources in space
domain.

[00201] For example, the receiving apparatus may be the receiving device 20 shown in FIG. 1,
or the receiving apparatus may be afunction module that isin the receiving device 20 and that can
invoke and execute a program, or may be an apparatus, for example, a chip, used in the receiving
device 20.

[00202] It may be understood that, for the receiving apparatus, the first resource and the second
resource are candidate sending resources of the transmitting apparatus. In other words, the
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receiving apparatus may determine that the first resource and the second resource are resources
selected by the transmitting apparatus for sending data.

[00203] In an example, if both the transmitting apparatus and the receiving apparatus are
terminal apparatuses, the first resource and the second resource may be sidelink resources, and the
sidelink resource is used to transmit a sidelink service.

[00204] In another example, if the transmitting apparatus is a termina apparatus, and the
receiving apparatus is a network device or a chip used in a network device; or if the transmitting
apparatus is a network device or achip used in a network device, and the receiving apparatusis a
terminal apparatus, the first resource and the second resource may be transmission resources (for
example, air interface resources) between the network device and the terminal device, and the air
interface resource is used to transmit an uplink service (for example, uplink signaling or uplink
data) or a downlink service (for example, downlink signaling or downlink data) between the
terminal device and the network device.

[00205] For example, the value of the resource indication information may be a resource
indication value (Resource Indication Vaue, RIV).

[00206] Inapossible implementation, the third slot isadlot for sending the resource indication
information, the resource indication information is carried in first-level SCI in the third slot, the
second slot and the first dot are ot positions indicated in the first-level SCI, and the second slot
and thefirst dot are different slots or a same slot in a pre-defined or configured time window.
[00207] In apossible implementation, a size of the pre-defined or configured time window is
32 dots, and the time window includes the third dot, the first slot, the second slot, and the third
sot.

[00208] Step 503: The receiving apparatus determines the frequency domain starting position
of the first resource and the frequency domain starting position of the second resource based on
the resource indication information.

[00209] This embodiment of this application provides the resource indication method.
According to the method, the first resource in the first slot and the second resource in the second
slot are determined, and the resource indication information is sent, where the value of the resource
indication information may indicate the frequency domain position of the first resource and the
frequency domain position of the second resource. Therefore, a receiving end (for example, the
receiving apparatus) may determine the frequency domain positions of the two resources (for
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example, the first resource and the second resource) selected by a transmitting end (for example,
the transmitting apparatus) based on the value of the resource indication information. Compared
with using identifiers of the resources to indicate the positions of the resources, using the value of
the resource indication information to indicate the positions of the two resources selected by the
transmitting apparatus can further reduce signaling overheads.

[00210] In a possible implementation, the first resource and the second resource in this
embodiment of this application may belong to a same resource set, or may belong to different
resource sets.

[00211] In a possible implementation, the resource set includes any one of a resource pool, a
carrier, a bandwidth part, and a subband.

[00212] In a possible implementation, the frequency domain position of the first resource
includes one or more of the frequency domain starting position, a frequency domain ending
position, or a frequency domain middle position of the first resource, or a position indicated by
signaling; and the frequency domain position of the second resource includes one or more of the
frequency domain starting position, the frequency domain ending position, or afrequency domain
middle position of the second resource, or a position indicated by signaling. In this embodiment
of this application, the first resource may be a resource in a first resource set, and the second
resource may be a resource in a second resource set. For example, the first resource set and the
second resource set may be a same resource set, or may be different resource sets.

[00213] The position indicated by the signaling is a position that is of the resource and that is
pre-configured by the network device or that is configured in aresource pool inwhich the resource
is located.

[00214] In this embodiment of this application, the frequency domain position of the first
resource may be determined and indicated by using the frequency domain starting position of the
first resource and alength of afrequency domain bandwidth of the first resource; or the frequency
domain position of the first resource may be determined and indicated by using the frequency
domain starting position and the frequency domain ending position of the first resource; or the
frequency domain position of the first resource may be determined and indicated by using the
frequency domain middle position of the first resource and a length of a frequency domain
bandwidth of the first resource. This is not limited in this embodiment of this application. For
descriptions of the frequency domain position of the second resource, refer to the descriptions of
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the frequency domain position of the first resource. Details are not described below again.
[00215] In apossible implementation, the frequency domain bandwidth of the first resourceis
the same as a frequency domain bandwidth of the second resource.

[00216] Example(1-1): V2X scenario

[00217] In apossible implementation, step 501 in this embodiment of this application may be
implemented in the following manner: The transmitting apparatus receives a first message (for
example, a system message or dedicated signaling) from the network device, where the first
messageis used to indicate to configure information about the first resource and information about
the second resource for the transmitting apparatus. This manner may aso be referred to as a
resource allocation manner based on scheduling performed by the network device. Theinformation
about the first resource may be used to determine the first resource in the first slot. For example,
the information about the first resource may be an identifier of the first resource, or the frequency
domain starting position of the first resource and the frequency domain bandwidth of the first
resource, or the frequency domain starting position and the frequency domain ending position of
the first resource. The information about the second resource may be an identifier of the second
resource, or the frequency domain starting position of the second resource and the frequency
domain bandwidth of the second resource, or the frequency domain starting position and the
frequency domain ending position of the second resource.

[00218] In another possible implementation, step 501 in this embodiment of this application
may beimplemented in the following manner: The transmitting apparatus selects the first resource
from thefirst resource set, to determine the first resource, and sel ects the second resource from the
second resource set, to determine the second resource. This manner may also be referred to as an
allocation manner in which the transmitting apparatus autonomously selects the resources from
resource sets, that is, the transmitting apparatus autonomously selects the resources from the first
resource set and the second resource set that are configured or pre-configured by the network
device by using a system message or dedicated signaling, to transmit sidelink data or sidelink
signaling on the autonomously selected resources.

[00219] Thefirst resource set and the second resource set in this embodiment of this application
may be specialy configured by the network device for the transmitting apparatus. In this case,
only the transmitting apparatus may select resources from the first resource set and the second
resource set; or the first resource set and the second resource set are shared resource Sets or

38



10

15

20

25

30

common resource sets, that is, a device other than the transmitting apparatus may also select
resources from the first resource set and the second resource set.

[00220] Example (1-2): Cellular link scenario

[00221] In till another possible implementation, if the transmitting apparatus is a terminal
apparatus, and the receiving apparatus is a network device or a chip used in anetwork device, step
501 in this embodiment of this application may be implemented in the following manner: The
transmitting apparatus determines the first resource from the first resource set, and determines the
second resource from the second resource set. That is, thefirst resource set and the second resource
set may be pre-configured by the receiving apparatus for the transmitting apparatus, or pre-defined
in aprotocol. When the transmitting apparatus needs to send uplink data or uplink signaling to the
receiving apparatus, the transmitting apparatus may determine the first resource from the first
resource set, and determine the second resource from the second resource set.

[00222] In apossible implementation, step 502 in this embodiment of this application may be
implemented in the following manner: The transmitting apparatus sends a second message to the
receiving apparatus, and correspondingly, the receiving apparatus receives the second message
from the transmitting apparatus. The second message carries the resource indication information.

[00223] For example, the second message may be any one of the following messages. a system
message, a radio resource control (radio resource control, RRC) message, downlink control
information (downlink control Information, DCI), sidelink control information (sidelink control
information, SCI), and a media access control (medium access control, MAC) message.

[00224] If the transmitting apparatus is a network device or a chip used in a network device,
and the recelving apparatus is a terminal apparatus, the second message is a system message, an
RRC message, a MAC message, or DCI. If both the transmitting apparatus and the receiving
apparatus are termina apparatuses, the second message is SCI, an RRC message between the
terminal devices, or aMAC message between the terminal devices.

[00225] In apossible implementation, the resource in this embodiment of this application may
be any one or more of a frequency domain resource, a time domain resource, a space domain
resource, and a code domain resource. Using an example in which the resource is a frequency
domain resource, the first resource may be a first frequency domain resource, and the second
resource may be a second frequency domain resource.

[00226] When thefirst resource and the second resource are frequency domain resources, aunit
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of the frequency domain resource may be a subcarrier, an RB, a sub-channel, a resource pool, a
BWP, or a carrier. When the first resource and the second resource are time domain resources, a
unit of the time domain resource may be a symbol, a symbol set, a sub-sot, asot, a subframe, or
the like. When the first resource and the second resource are space domain resources, aunit of the
space domain resource may be a beam direction, a precoding vector, or a space layer. When the
first resource and the second resource are code domain resources, a unit of the code domain
resource may be a sequence, a different code channel, a root sequence number of a sequence, a
cyclic shift of a sequence, an orthogonal mask of a sequence, or the like.
[00227] Example 2-1: The transmitting apparatus is a network device or a chip used in a
network device, and the receiving device 20 is aterminal apparatus.
[00228] On the one hand, when the first resource and the second resource may be air interface
resources,

in an example, the resource indication information is used to indicate, to the receiving
apparatus, the frequency domain position of the first resource and the frequency domain position
of the second resource, where the first resource and the second resource are allocated by the
transmitting apparatus to the receiving apparatus, so that the receiving apparatus may subsequently
send an uplink service to the transmitting apparatus on the first resource and the second resource;
and

in another example, the transmitting apparatus may indicate, by using the resource
indication information, the receiving apparatus to receive adownlink service from the transmitting
apparatus on the first resource and the second resource. Thisis because the transmitting apparatus
may configure a plurality of resources (including the first resource and the second resource) for
the receiving apparatus, and the resource indication information may be used to enable the
recelving apparatus to determine that the downlink service from the transmitting apparatus is
carried on the first resource and the second resource. In this way, unnecessary overheads caused
by retrieving the downlink service on the plurality of resources by the receiving apparatus can be
avoided.
[00229] On the other hand, when the first resource and the second resource may be sidelink
resources configured by the transmitting apparatus for the receiving apparatus,

in an example, the resource indication information is used to indicate, to the receiving
apparatus, the frequency domain position of the first resource and the frequency domain position

40



10

15

20

25

30

of the second resource, where the first resource and the second resource are allocated by the
transmitting apparatus to the receiving apparatus, so that the receiving apparatus may subsequently
send a sidelink service to another terminal device on the first resource and the second resource.
[00230] Example 2-2: The transmitting apparatus is a terminal device, and the receiving
apparatus is a network device or a chip used in anetwork device.
[00231] On the one hand, when the first resource and the second resource may be air interface
resources,

in an example, the resource indication information is used to indicate, to the receiving
apparatus, the frequency domain position of the first resource and the frequency domain position
of the second resource, where the first resource and the second resource are selected by the
transmitting apparatus, and are used to carry uplink dataor uplink signaling, so that it is convenient
for the receiving apparatus to determine a position of aresource for receiving an uplink service.
[00232] Example 2-3: Both the transmitting apparatus and the receiving apparatus are terminal
apparatuses.
[00233] In an example, the resource indication information is used to indicate the receiving
apparatus to receive asidelink service from the transmitting apparatus on thefirst resource and the
second resource.
[00234] In another example, the resource indication information is used to indicate, to the
receiving apparatus, that the first resource and the second resource have been selected by the
transmitting apparatus. This solution may be applicable to a scenario in which the transmitting
apparatus and the receiving apparatus obtain a sidelink resource in a contention manner. In this
way, when subsequently obtaining the sidelink resource in the contention manner, the receiving
apparatus may avoid using the first resource and the second resource.
[00235] Based on the foregoing descriptions, the resource indication information in this
embodiment of this application is further used to indicate that the first resource and the second
resource are resources occupied by data (for example, an uplink service/a downlink service/a
sidelink service) sent by the transmitting apparatus. Alternatively, the resource indication
information is further used to indicate that the first resource and the second resource are reserved
resources selected by the transmitting apparatus. Alternatively, the resource indication information
is further used to assist the receiving apparatus in determining an available resource.
[00236] Both the candidate resource and the reserved resource may be used by the transmitting
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apparatus to send data.

[00237] The reserved resource in this embodiment of this application may be used by the
transmitting apparatus to send a retransmitted service or a newly transmitted service. The newly
transmitted service is aservice transmitted for the first time. The retransmitted serviceis aservice
that istransmitted for aplurality of times. In other words, the retransmitted service is aservice that
IS sent by the transmitting apparatus and that is not sent for the first time. The first resource and
the second resource in this embodiment of this application may be used to send a retransmitted
service or a newly transmitted service. It may be understood that, regardless of whether the
receiving apparatus is a network device or aterminal device, to ensure that a data packet sent by
the transmitting apparatus can be correctly recelved by the recelving apparatus, after the
transmitting apparatus selects a third resource for sending a first data packet, the transmitting
apparatus may further select the first resource and the second resource as reserved resources. When
thefirst data packet is not correctly received, or isnot successfully decoded, or is not successfully
parsed, the transmitting apparatus may retransmit the first data packet by using the first resource
and the second resource. When thefirst datapacket is correctly received, or issuccessfully decoded,
or is successfully parsed, the transmitting apparatus may transmit a second data packet and athird
data packet by using thefirst resource and the second resource. In this case, the second data packet
and the third data packet may be considered as retransmitted services.

[00238] Based on this, the method provided in this embodiment of this application may further
include: sending, by the transmitting apparatus, the first data packet on the third resource in the
third slot, sending the second data packet on the first resource, and sending the third data packet
on the second resource, where the second data packet and the third data packet are different from
the first data packet, or the second data packet and the third data packet are retransmitted data
packets of the first data packet.

[00239] In apossible implementation, the first slot and the second dlot in this embodiment of
this application may be a same slot. In other words, the first resource and the second resource are
located in a same slot, or the first resource and the second resource are resources in a same slot.
AsshowninFIG. 6,inaslot O (corresponding to thethird slot), the transmitting apparatusindicates,
to the receiving apparatus by using the resource indication information, the frequency domain
position of the first resource located in aslot 1 (corresponding to the first slot) and the frequency
domain position of the second resource located in aslot 2. It should be noted that when the first
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resource and the second resource correspond to a same dlot, the first resource and the second
resource may be consecutive resources, or may be inconsecutive resources. In FIG. 6, an example
in which the first resource and the second resource are inconsecutive resources is used.

[00240] Inanother possibleimplementation, thefirst slot and the second dlot in this embodiment
of this application are different dots. In other words, the first resource and the second resource are
resources in different slots. For example, asshown in FIG. 7, in adlot O (corresponding to the third
dot), the transmitting apparatus indicates, to the receiving apparatus by using the resource
indication information, the frequency domain position of the first resource located in aslot 1 and
the frequency domain position of the second resource located in aslot 2. It should be noted that,
when thefirst resource and the second resource correspond to different dots, the frequency domain
position of the first resource and the frequency domain position of the second resource may be the
same (for example, the frequency domain starting position of the first resource is the same as the
frequency domain starting position of the second resource). Alternatively, the frequency domain
position of the first resource and the frequency domain position of the second resource may be
different (for example, the frequency domain starting position of the first resource is different from
the frequency domain starting position of the second resource). In FIG. 7, an example in which the
first resource and the second resource have different frequency domain positionsis used.

[00241] In a possible embodiment, as shown in FIG. 8, this embodiment of this application
provides a resource indication method and a resource determining method. The method includes
step 801, step 803, and step 804. For step 801, step 803, and step 804, correspondingly refer to the
descriptionsin step 501, step 502, and step 503. Details are not described herein again. In apossible
implementation, the method may further include step 802 before step 803.

[00242] Step 802: The transmitting apparatus determines a value of resource indication
information based on a frequency domain starting position of the first resource, a frequency
domain starting position of the second resource, and afirst frequency domain bandwidth.

[00243] The first frequency domain bandwidth is a frequency domain bandwidth of the first
resource or a frequency domain bandwidth of the second resource.

[00244] In apossible implementation, the frequency domain bandwidth of the first resourceis
the same as the frequency domain bandwidth of the second resource.

[00245] In a possible implementation, the value of the resource indication information in this
embodiment of this application is further determined based on a second frequency domain
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bandwidth, and the second frequency domain bandwidth is a frequency domain bandwidth of a
resource pool. In other words, step 802 in this embodiment of this application may beimplemented
in the following manner: The transmitting apparatus determines the value of the resource
indication information based on the frequency domain starting position of the first resource, the
frequency domain starting position of the second resource, the first frequency domain bandwidth,
and the second frequency domain bandwidth.

[00246] Inthisembodiment of thisapplication, the frequency domain bandwidth of the resource
pool indicatesatotal quantity of RBs or sub-channelsin aBWP, abandwidth, or the resource pool.
The frequency domain bandwidth of the resource pool may be configured by using signaling, pre-
configured, or pre-defined in aprotocol. Thisisnot limited in this embodiment of this application.
[00247]  Inapossibleimplementation, the value of the resource indication information isfurther
determined using one element or acombination of aplurality of elementsof thefollowing elements:
the square of the second frequency domain bandwidth, the cube of the second frequency domain
bandwidth, the second frequency domain bandwidth, and a difference between the second
frequency domain bandwidth and the first frequency domain bandwidth.

[00248] In a possible implementation, the value of the resource indication information is
determined using f(N) and f(N—(L-1)).

[00249] In a possible implementation, the value of the resource indication information is
determined using f(N), f(N-(L-1), (N-(L-1)), §,and §.

[00250] Inan example, the value of the resource indication information satisfies:

RV =1f(N)-f(N-(L-0))HNAL-D))*S+S , where § represents the

frequency domain starting position of the first resource; § represents the frequency domain
starting position of the second resource; L representsthefirst frequency domain bandwidth; N

represents the second frequency domain bandwidth; §, §, N, and L are integers; RV
represents the value of the resource indication information; f(N) represents a function of an
input value N;and f(N—(L—1)) representsafunction of aninput value (N —(L -1)).

[00251]  f(N)AN(N+D (2N+1D)/6. It may be understood that, when the input vaue is

(N=(L-2)), F(NH(L-D)={N~(L-D}{(N~(L-2))+D}{ZINHL-1))+1/6.
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[00252] When f(N)=NN+1)(2N+1)/6, and
f(NA(L-D)={NAL-D}{NAL-D)+D}{AN-(L-D)+L/6 , the formula
RV=f(N)-f(NHL-D))HN+L-D)*S+S may aternatively be expressed as the following
expression: RV = I\(N+])(2N+])/6—(N—L+1)(N—L+2)(2N—2L+3)/64{N—(L—]))*SU+81.
[00253] A sequence satisfied by the value of resource indication information is described above
by using an example in which the transmitting apparatus determines the value of the resource
indication information based on the frequency domain starting position of the first resource, the
frequency domain starting position of the second resource, and the first frequency domain
bandwidth.
[00254] It may be understood that when the transmitting apparatus determines the value of the
resource indication based on the frequency domain starting position of the first resource, the

frequency domain starting position of the second resource, and the first frequency domain

bandwidth, the value of the resource indication information satisfies:
RV=f(N)-f(NA(§-§,-D)HNAL-D)*§+S, where S,, represents a
frequency domain ending position of the first frequency domain resource. Similarly,
RV =N(N+D(@2N+1)/6—-(N-L+1)(N-L+2)(2N-2L+3)/6+(N-(L-1)*S +S
can be replaced with:

RV =N(N+1) (2N+1)/6-(N-(S,-S)+1(N~(S,-S)+D(2N-2§,,-§)+3)/6
AN-(($,-%)-9)*$+§ |

where

S —S may dternatively bereplaced with §;—§,and S, represents afrequency
domain ending position of the second resource.
[00255]  In another possible implementation, the value of the resource indication information is
further determined using one element or a combination of a plurality of elements of the following

e ements:

N2, S. §. (t-9, (N-L-S), (N-1-S), andlor N—L+1, where § represents

the frequency domain starting position of the first resource; § represents the frequency domain

starting position of the second resource; L representsthefirst frequency domain bandwidth; N
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represents the second frequency domain bandwidth; and §,, §, N, and L areintegers.
[00256] In another example, the value of the resource indication information satisfies:
RV=N**{L-)HN-L+)*S§+S;or
RV =N*4N-L+)H4N-L-§)HN-1-9).
[00257] RV represents the value of the resource indication information; N represents the

second frequency domain bandwidth; L represents the first frequency domain bandwidth; S
represents the frequency domain starting position of the first resource; § represents the

frequency domain starting position of thesecond resource; and S, §, N,and L areintegers.
[00258] Inan example, when L or L —1 islessthan or equal to afirst limit, the value of
the resource indication information satisfies: RV =N*#{L-)H{N-L+)*S +S.

[00259] Inanother example, when L or L —1 isgreater than or equal to asecond limit, the

value of the resource indication information satisfies:
RV =N2#N-L+) 4L N-L-S)HN-1-5).

[00260] In another possible implementation of this embodiment of this application, §, S,
N,and L inthisembodiment of thisapplication satisfy thefollowing conditions: 0<§ <N-1,
0<§<N-1 1<L<N, L+§<N,and L+S=<N.

[00261] It should be noted that, in this embodiment of this application, L may be replaced
with §—§ or §,—-§; in other words, L=§,-§ or L=§-§. For example, if
L=§,-S, 1<L<N may betransformedinto 1<(§,-§)<N.

[00262] Inthisembodiment of thisapplication, thefirst limit and the second limit may be equal
or may not be equal. Thisisnot limited in this embodiment of this application.

[00263] In an example, in this embodiment of this application, the first [imit and the second
limit may be autonomously determined by the transmitting apparatus, or may be pre-defined in a
protocol, or may be obtained by the transmitting apparatus by querying afirst preset table. It may

be understood that the first preset table includes corresponding first limits and second limits when

N isof different values.
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[00264] For example, the first preset table may be shown in Table 1.

Table 1: First preset table

N First limit Second limit
10 5 5
12 6 6
15 7 8
20 10 10
24 12 12

[00265] Using N=10 as an example, the transmitting apparatus may determine, by querying
Table 1, that both the first limit and the second limit are 5. Using N=15 as an example, the
transmitting apparatus may determine, by querying Table 1, that the first limit is 7 and the second
limit is 8. The first preset table in this embodiment of this application may be configured in the
transmitting apparatus.

[00266] Inapossible implementation, the first limit and the second limit in this embodiment of

this application may be determined using any one of the following: N /2, |_N/2J, or [N/2—|.

For example, the first limitis | N/2|, and the second limitis N /2. In other words, it may also
be understood that the first preset table is configured in the transmitting apparatus after another

device obtains the first preset table accordingto N /2, | N/2],or [N/2].
[00267] For example, if the first limit is determined using fN/2—| and the second limit is

determined using | N/2|, when N=15, thefirst limit is 7 and the second limit is 8.
[00268] For example, Table 2 and Table 3 respectively show, when N=6 and N=5, values

thatareof Ry andthat arecalculated based on the sequence satisfied by the resourceindication

information provided in this embodiment of this application. An underlined number is avalue that

isof RV and that is obtained through calculation when L—1>[ N/2].
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Table2: RV when N
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Table3: RIV when N=5
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[00269] It should be noted that the value of the resource indication information in this
embodiment of this application may alternatively be obtained by the transmitting apparatus by
guerying a preset RV value table. The preset RV vaue table is obtained by another device
through calculation based on the sequence satisfied by the value of the resource indication
information when any one of N, S,, S;, and L has a different value. The transmitting
apparatus may obtain the value of the resource indication information by querying the preset RV
value table, and skip the foregoing process of calculating RV based on the sequence.

[00270] In a possible implementation, as shown in FIG. 8, the method provided in this
embodiment of this application may further include the following step.

[00271] Step 805: The receiving apparatus determines the first frequency domain bandwidth
based on the resource indication information, where the first frequency domain bandwidth is the
frequency domain bandwidth of the first resource or the frequency domain bandwidth of the
second resource.

[00272] In this embodiment of this application, a sequence of step 805 and step 804 is not
limited. To be specific, the receiving apparatus may perform step 805 before step 804, or the
receiving apparatus may perform step 804 before step 805, or the receiving apparatus may
simultaneously perform step 805 and step 804.

[00273] It should be noted that, in this embodiment of this application, the receiving apparatus
and the transmitting apparatus may negotiate the first frequency domain bandwidth in advance, or
the first frequency domain bandwidth is pre-defined in a protocol or pre-configured in the
receiving apparatus. In other words, the receiving apparatus knows a value of the first frequency
domain bandwidth. In this case, the receiving apparatus skips step 805. When the receiving
apparatus does not know thefirst frequency domain bandwidth, to determine the frequency domain
position of the first resource and the frequency domain position of the second resource, the
receiving apparatus may perform step 805 to determine the first frequency domain bandwidth.
[00274] In a possible implementation, the first frequency domain bandwidth is determined
using the value of the resource indication information and the sguare of the second frequency
domain bandwidth, and the second frequency domain bandwidth is the frequency domain
bandwidth of the resource pool. Alternatively, the first frequency domain bandwidth is obtained
by using apreset constant. Alternatively, thefirst frequency domain bandwidth is determined using
a preset constant and the second frequency domain bandwidth. For example, the preset constant
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may be &, and € may be obtained by the receiving apparatus by querying a preset table 1. The
preset table 1includes @ when N and RIV areof different values.
[00275] For example, as shown in Table 4, Table 4 shows & when N isof different values

in this embodiment of this application.

Table4: Preset table 1

RV N c
36 6 1
72 6 2

[00276] The preset table 1islisted in Table 4 by using an examplein which RIV is36or 72
and N is6. It may be understood that Table 4 is merely an example, and when N and RIV
are of other values, @ may also be of another value.

[00277] Specificaly, the preset table 1 may be obtained by another device according to
a=RIV/N?, a=|RIV/IN?| or a=[RIV/N?|, and then is configured in the receiving

apparatus.
[00278] In an example, the first frequency domain bandwidth satisfies: L=a+1, L=a, or

L=N+1-a, where a=RIV/N?, a=|RIV/N?*| or a=|RIV/N*|; and L represents the

first frequency domain bandwidth, N represents the second frequency domain bandwidth, and
RV representsthe value of the resource indication information.

[00279] It should be noted that, on the one hand, the receiving apparatus in this embodiment of
thisapplication may obtain @ by queryingthepresettablelbasedon N and RIV .Inthisway,
aprocess of calculating € by the receiving apparatus can be omitted.

[00280] On the other hand, in this embodiment of this application, the receiving apparatus may

obtain & according to a=RIV/N?, a=|RIV/N?|, or a=[RIV/N*]|; or & is pre

defined in aprotocol. Thisis not limited in this embodiment of this application.

[00281] In apossible implementation, step 503 in this embodiment of this application may be
implemented in the following manner: The receiving apparatus determines the frequency domain
starting position of the first resource and the frequency domain starting position of the second

resource based on the resourceindication information and the second frequency domain bandwidth.
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The second frequency domain bandwidth isthe frequency domain bandwidth of the resource pool.
[00282] The resource pool may be the first resource set corresponding to the first resource or
the second resource set corresponding to the second resource.

[00283] In a possible implementation, the frequency domain starting position of the first
resource or the frequency domain starting position of the second resource is determined using the
value of the resource indication information and the square of the second frequency domain
bandwidth.

[00284] In a possible implementation, the frequency domain starting position of the first
resource or the frequency domain starting position of the second resource is determined using the
value of the resource indication information and the cube of the second frequency domain
bandwidth of the resource pool.

[00285] In a possible implementation, the frequency domain starting position of the first
resource or the frequency domain starting position of the second resource is determined using the
value of the resourceindication information, the square of the second frequency domain bandwidth
of the resource pool, and the first frequency domain bandwidth.

[00286] In a possible implementation, when afirst value is less than or equa to athird limit,
the frequency domain starting position of the first resource or the frequency domain starting
position of the second resource is determined using RIV - N?#(L -1), where L represents the
first frequency domain bandwidth, N represents the second frequency domain bandwidth, and
RV represents the value of the resource indication information.

[00287] In a possible implementation, the frequency domain starting position of the first

resource satisfies: SERV-N#(L-1))/(N-L+1) andior S{¥RV-N*(L-2))nodN-L+); or
sozg({<N2(N—|_+1)+(|_+1)(N—1)—R|V)/|_}) and/or

S ={(NYN-L+)+L+1) (N-D-RIV)lmodL , where g( ) represents a function for

rounding up or rounding down an input variable, L represents the first frequency domain
bandwidth, N represents the second frequency domain bandwidth, and RV represents the
value of the resource indication information.

[00288] A mod B in this embodiment of this application indicates that A modulo B.

[00289] Inapossibleimplementation, when thefirst valueislessthan or equal to thethird limit,
the frequency doman starting position of the first resource  satisfies.
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SARV-N?4L-1))/(N-L+1); and the frequency domain starting position of the second

resource satisfies SRV -N*¥(L-1))modN-L+1) , where L represents the first

frequency domain bandwidth, N represents the second frequency domain bandwidth, RV
represents the value of the resource indication information, S, represents the frequency domain
starting position of the first resource, and S. represents the frequency domain starting position
of the second resource.

[00290] Inapossibleimplementation, when afirst valueisgreater than or equal to afourth limit,
the frequency domain starting position of the first resource or the frequency domain starting
position of the second resource is determined using N3N - L +1), where L represents the first
frequency domain bandwidth, and N represents the second frequency domain bandwidth.
[00291] Inapossibleimplementation, when thefirst value is greater than or equa to the fourth
limit, the frequency domain starting position of the first resource or the frequency domain starting
position of the second resourceisdeterminedusing N* N - L +1)+(L +1) (N -1)-RIV .
[00292] Inapossible implementation, when thefirst value is greater than or equal to the fourth

limit, the frequency domain starting position of the first resource satisfies:

S =[{(NAN-L+D)+(L+1)(N-D-RIV) /L}|;0r
S [ {(NAN-L+D+(L+(N-9-RV)/L}]; andlor the frequency domain starting

position of the second resource satisfies: S, = {( N(N-L+)+L+)(N-D— RIV)} mod L .

[00293] In a possible implementation, the first value is determined using the value of the
resource indication information.

[00294] In a possible implementation, the first value is any one of the following: RIV /N?,
| RIV/N? |, [RIV/N?], or the value of the resource indication information.

[00295]  Inapossible implementation, the third limit and the fourth limit in this embodiment of
this application may be values pre-defined in a protocol, or may be obtained by the receiving
apparatus from athird preset table; or thethird limit or the fourth limit is autonomously determined
by the receiving apparatus.

[00296] For example, the third preset table may be shown in Table 5.
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Table5: Third preset table

RV N Third limit
- 12 6

- 5 25

RV N Fourth limit
125 5 1

[00297] For example, if N=12, the receiving apparatus may determine, by querying the third
preset table shown in Table 5, that the third limit is 6. If N=5, the receiving apparatus may
determine, by querying the third preset table shown in Table 5, that the third limit is 2.5. If the
receiving apparatus receives RIV =125, and the receiving apparatus determines N=12, the
receiving apparatus may determine, by querying the third preset table shown in Table 5, that the
fourth limit is 1.

[00298] It should be noted that the third preset table includes third limits or fourth limits when
N isof different values, or thethird preset table includes one or morethird limits or fourth limits,
and each third limit or fourth limit corresponds to one group of parameters (N, RV).

[00299] It may be understood that Table 5 shows only an example of athird limit or a fourth
limit correspondingto N=5 or N=12.When N and RIV areof other values, thethird limit
or the fourth limit may also be of another value.

[00300] Specifically, thethird preset table may be determined by another device or thereceiving
apparatus based on the second frequency domain bandwidth, or the third preset table may be
configured in the receiving apparatus after being determined by another device or the receiving
apparatus based on the second frequency domain bandwidth and the value of the resource

indication information. For example, the another device or the receiving apparatus determines the

third limit or the fourth limit according to any one of N/2, |N/2|, [N/2], RV /N?,

2RIV/N?, [2RIV/N®|, [2RIV/N*], [RIV/N®], or [RIV/N®|, and then obtains the

third preset table. For example, the third limitis N /2, and thefourth limitis 2RIV / N3.

[00301] Inapossible implementation, the third limit and the fourth limit are determined using
the second frequency domain bandwidth, or the third limit and the fourth limit are determined
using the second frequency domain bandwidth and the value of the resource indication information.
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[00302] For example, the third limit or the fourth limit is determined using any one of the

following: N/2, [N/2], [N/2], RIV/IN®, 2RIVIN®, |2RIVIN®|, [2RIV/N®],
[RIVIN®],or |[RIV/N?.

[00303] AsshowninFIG. 8, in apossible embodiment, after step 804, the method provided in
this embodiment of this application may further include the following step.

[00304] Step 806: Thereceiving apparatus determines the frequency domain position of thefirst
resource based on the frequency domain starting position of the first resource and the first
frequency domain bandwidth, and determines the frequency domain position of the second
resource based on the frequency domain starting position of the second resource and the first
frequency domain bandwidth.

[00305] In a possible implementation, a quantity of bits occupied by the resource indication
information is less than or equal to afirst threshold.

[00306] In this embodiment of this application, the first threshold may be autonomously
determined by the transmitting apparatus (for example, determined by the transmitting apparatus
based on N ), or may be pre-defined in a protocol, or the first threshold may be obtained by the
transmitting apparatus by querying a second preset table. The second preset table includes at |east
first thresholds obtained based on N when N isof different values.

[00307] For example, another device may obtain, according to '_Iogz(N(N”)(ZN”)’G)J

(N(N+1)(2N+1)/6)—‘ (N(N+1)(2N+1)/6)

[Iog2 , corresponding first thresholdswhen N isof different

,or log,
values, to obtain the second preset table. In this way, the transmitting apparatus may obtain the
first threshold by querying the second preset table.

[00308] In a possible implementation, the first threshold is obtained according to a formula

(N(N+1)(2N+1)/6)

, or log, . In other words, the transmitting

(N(N+1)(2N+l)/6)J (N(N+1)(2N+l)/6)—|

| log, . |log,

(N(N+l)(2N+l)/6)J (N(N+1)(2N+1)/6)"|

apparatus may obtain the first threshold according to Llog2 , (Iog2 , or

(N(N+1)(2N+1)/6)

log,
[00309] For example, in a possible implementation, step 503 in this embodiment of this

application may alternatively be implemented in the following manner: The receiving apparatus

demodulates values of §,, §, and L based on the value of the received resource indication
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information by using an attempt method in a manner of taking different valuesof §, §, and

L . The attempt method is traversing all values of §, §, and L in arange of configured

vadues of N , for example N =10, 12, 15, 20, or 24, to make
RV = f(N)- f(N{L-0){N~«(L-D)*$+§ or
RV =NN+D)(2N+1)/6«(N-L+1) (N-L+2) (2N-2L+3/6-H{N~L-1))*S+S be

true, so asto obtain corresponding §, §,and L.

[00310] In a possible implementation, the method provided in this embodiment of this
application may further include: detecting, by the receiving apparatus, data on the first resource
and the second resource.

[00311] Specifically, when the resourceindication information indicates the receiving apparatus
to receive the dataon thefirst resource and the second resource, the receiving apparatus may detect
the data on the first resource and the second resource.

[00312] In a possible implementation, the method provided in this embodiment of this
application may further include: determining, by the receiving apparatus, an available resource
based on the resource indication information. Specifically, when the resource indication
information indicates the receiving apparatus to determine the available resource, the receiving
apparatus determines the available resource based on the resource indication information.

[00313] It should be noted that, although the transmitting apparatus selects the first resource
and the second resource, and notifies the receiving apparatus of the frequency domain position of
the first resource and the frequency domain position of the second resource by using the resource
indication information, if the transmitting apparatus does not send data on the first resource and
the second resource, on the one hand, when a priority of data sent by the receiving apparatus is
higher than a priority of data sent by the transmitting apparatus, or the receiving apparatus
determines that the transmitting apparatus temporarily does not have data to be sent, the receiving
apparatus may still determine that the available resource is one or both of the first resource or the
second resource; on the other hand, the available resource determined by the receiving apparatus
includes neither the first resource nor the second resource.

[00314] The foregoing mainly describes the solutions in the embodiments of this application

from a perspective of interaction between the network elements. It can be understood that each of
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all the network elements, such as the transmitting apparatus or the receiving apparatus, includes
hardware structures and/or software modules for executing corresponding functions, to implement
the foregoing functions. A person skilled in the art should easily be aware that, in combination
with units and algorithm steps of the examples described in the embodiments disclosed in this
specification, this application can be implemented by hardware or a combination of hardware and
computer software. Whether afunction is performed by hardware or hardware driven by computer
software depends on particular applications and design constraints 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.

[00315] In the embodiments of this application, the transmitting apparatus or the receiving
apparatus may be divided into function units based on the foregoing method example. For example,
each function unit may be obtained through division based on each corresponding function, or two
or more functions may be integrated into one processing unit. The integrated unit may be
implemented in aform of hardware, or may be implemented in aform of a software function unit.
It should be noted that in the embodiments of this application, division into the unitsis an example
and is merely logical function division, and may be other division in an actual implementation.
[00316] The foregoing describes the methods in the embodiments of this application with
reference to FIG. 5 to FIG. 8. The following describes communications apparatuses that are
provided in embodiments of this application and that perform the foregoing methods. A person
skilled in the art may understand that the method and the apparatus may be mutually combined
and referenced. A communications apparatus provided in an embodiment of this application may
perform the method performed by the transmitting apparatus in the foregoing resource indication
method and the foregoing resource determining method. Alternatively, the communications
apparatus may perform the method performed by the receiving apparatus in the foregoing resource
indication method and the foregoing resource determining method in the foregoing embodiments.
[00317] Anexamplein which each function moduleis obtained through division based on each
corresponding function is used below for description.

[00318] FIG. 9isaschematic structural diagram of a communications apparatus according to
an embodiment of this application. The communications apparatus includes acommunications unit
101 and a processing unit 102. The communications unit 101 is configured to support the
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communications apparatus in performing a step of sending or receiving information. The
processing unit 102 is configured to support the communications apparatus in performing a step
of processing information.

[00319] Inan example, the communications apparatus may be atransmitting apparatus, and the
communications unit 101 is used by the communications apparatus to communicate with an
externa network element, for example, performing the signal sending and receiving operations of
the transmitting apparatus in the foregoing embodiment. The processing unit 102 is configured to
perform the signal processing operation of the transmitting apparatus in the foregoing embodi ment.
For example, the communications unit 101 is configured to perform the sending step performed
by the transmitting apparatus in step 502 in the foregoing embodiment. For example, the
processing unit 102 is configured to perform the step performed by the transmitting apparatus in
step 501 in the foregoing embodiment.

[00320] Inapossibleimplementation, the processing unit 102 is configured to perform the step
performed by the transmitting apparatus in step 802 in the foregoing embodiment.

[00321] In another example, the communications apparatus may be a receiving apparatus, and
the communications unit 101 is used by the communications apparatus to communicate with an
external network element, for example, performing the signal sending and receiving operations of
the recelving apparatus in the foregoing embodiment. The processing unit 102 is configured to
perform the signal processing operation of the receiving apparatus in the foregoing embodiment.
For example, the communications unit 101 is configured to perform the receiving step performed
by the receiving apparatus in step 502 in the foregoing embodiment. The processing unit 102 is
configured to perform the step performed by the receiving apparatus in step 503 in the foregoing
embodiment.

[00322] In apossibleimplementation, the processing unit 102 is further configured to support
the communi cations apparatus in performing step 805 and step 806 in the foregoing embodiment.
[00323] Optiondly, the communications apparatus may further include a storage unit. The
processing unit 102, the communications unit 101, and the storage unit are connected through a
communications bus.

[00324] Thestorageunit may include oneor more memories. The memory may be acomponent,
in one or more devices or circuits, configured to store a program or data.

[00325] The storage unit may exist independently, and is connected to the processing unit 102
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of the communications apparatus through the communications bus. The storage unit may
alternatively be integrated with the processing unit.

[00326] The communications apparatus may be used in a communications device, a circuit, a
hardware component, or a chip.

[00327] For example, the communications apparatus may be a chip in the transmitting device
10/receiving device 20 in the embodiments of this application. The communications unit 101 may
be an input/output interface, a pin, a circuit, or the like. Optionally, the storage unit may store
computer-executable instructions of a method on a side of the transmitting device 10/receiving
device 20, so that the processing unit 102 performs the method on the side of the transmitting
device 10/receiving device 20 in the foregoing embodiment. The storage unit may be aregister, a
cache, a RAM, or the like, and the storage unit may be integrated with the processing unit 102.
The storage unit may be a ROM or another type of static storage device that can store static
information and instructions, and the storage unit may be independent of the processing unit 102.
[00328] An embodiment of this application provides a communications apparatus. The
communications apparatus includes one or more modules, configured to implement the method
performed by the transmitting apparatus in step 501 and step 502 or step 801 to step 803. The one
or more modules may correspond to the step performed by the transmitting apparatus in step 501
and step 502 or step 801 to step 803. Specifically, in this embodiment of this application, for each
step in the method performed by the transmitting apparatus, the communications apparatus
includes aunit or amodule for performing the step in the method.

[00329] An embodiment of this application provides a communications apparatus. The
communications apparatus includes one or more modules, configured to implement the method
performed by the receiving apparatus in step 502 and step 503 or step 803 to step 806. The one or
more modules may correspond to the step performed by the receiving apparatus in step 502 and
step 503 or step 803 to step 806. Specificaly, in this embodiment of this application, for each step
in the method performed by the receiving apparatus, the receiving apparatus includes a unit or a
module for performing the step in the method.

[00330] For example, when an integrated unit is used, FIG. 10 is a schematic diagram of a
possible logica structure of the communications apparatus in the foregoing embodiments. The
communications apparatus may be the transmitting apparatus in the foregoing embodiment.
Alternatively, the communications apparatus may be the receiving apparatus in the foregoing
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embodiment. The communications apparatus includes a processing module 112 and a
communications module 113. The processing module 112 is configured to control and manage an
action of the communications apparatus. The communications module 113 is configured to
perform a step of processing a message or data on a side of the communications apparatus.
[00331] Optionally, the communications apparatus may further include a storage module 111,
configured to store program code and data that are of the communications apparatus.

[00332] For example, the communications apparatus may be the transmitting apparatus in the
foregoing embodiment. The communications module 113 is configured to support the
communications apparatus in performing the step performed by the transmitting apparatus in step
502 in the foregoing embodiment. The processing module 112 is configured to support the
communications apparatus in performing step 501 in the foregoing embodiment, and/or is
configured to perform another process performed by the communications apparatus in the
technology described in this specification.

[00333] Inapossible implementation, the processing module 112 is configured to perform the
step performed by the transmitting apparatus in step 802 in the foregoing embodiment.

[00334] For another example, the communications apparatus may be the receiving apparatusin
the foregoing embodiment. The communications module 113 is configured to support the
communications apparatus in performing the step performed by the receiving apparatus in step
502 in the foregoing embodiment. The processing module 112 is configured to support the
communications apparatus in performing step 503 in the foregoing embodiment. In a possible
implementation, the processing module 112 is further configured to support the communications
apparatus in performing step 805 and step 806 in the foregoing embodiment.

[00335] The processing module 112 may be a processor or a controller, for example, may be a
central processing unit, a general-purpose processor, a digital signal processor, an application-
specific integrated circuit, afield programmable gate array or another programmable logic device,
a transistor logic device, a hardware component, or any combination thereof. The processing
module 112 may implement or execute various example logical blocks, modules, and circuits
described with reference to content disclosed in the present invention. Alternatively, the processor
may be a combination of processors implementing a computing function, for example, a
combination of one or more microprocessors, or a combination of adigital signal processor and a
microprocessor. The communications module 113 may be a communications interface, a
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transceiver, atransceiver circuit, an interface circuit, or the like. The storage module 111 may be
amemory.

[00336] When the processing module 112 is the processor 41 or the processor 45, the
communications module 113 is the transceiver 43, and the storage module 111 is the memory 42,
the communications apparatus in this application may be the communications device shown in
FIG. 4.

[00337] FIG. 11 isaschematic structura diagram of achip 150 according to an embodiment of
the present invention. The chip 150 includes one or more (including two) processors 1510 and a
communications interface 1530.

[00338] Optiondly, the chip 150 further includes a memory 1540. The memory 1540 may
include a read-only memory and arandom access memory, and provide operation instructions and
datafor the processor 1510. A part of the memory 1540 may further include a non-volatile random
access memory (non-volatile random access memory, NVRAM).

[00339] In some implementations, the memory 1540 stores the following elements, an
executable module or a data structure, or a subset thereof, or an extension set thereof:

[00340] In this embodiment of the present invention, a corresponding operation is performed
by invoking the operation instructions stored in the memory 1540 (where the operation instructions
may be stored in an operating system).

[00341] In apossible implementation, structures of chips used by a transmitting apparatus and
areceiving apparatus are similar, and different apparatuses may use different chips to implement
respective functions.

[00342] The processor 1510 controls operations of the transmitting apparatus and the receiving
apparatus. The processor 1510 may aso be referred to as a central processing unit (central
processing unit, CPU). The memory 1540 may include a read-only memory and a random access
memory, and provide instructions and datafor the processor 1510. A part of the memory 1540 may
further include a non-volatile random access memory (non-volatile random access memory,
NVRAM). For example, in an application, the memory 1540, the communications interface 1530,
and the memory 1540 are coupled together through a bus system 1520. The bus system 1520 may
further include apower bus, acontrol bus, astatus signal bus, and the like in addition to adata bus.
However, for clear description, various buses are marked as the bus system 1520 in FIG. 11.
[00343] The foregoing communications unit may be an interface circuit or a communications
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interface of the apparatus, and is configured to receive a signa from another apparatus. For
example, when the apparatus is implemented as a chip, the communications unit is an interface
circuit or acommunications interface that is of the chip and that is configured to receive a signal
from another chip or apparatus or send asignal.

[00344] For example, the communications unit may include asending unit and a receiving unit.
The sending unit is configured to send a signal to another apparatus. The recelving unit is
configured to receive asignal from another apparatus.

[00345] The method disclosed in the foregoing embodiments of the present invention may be
applied to the processor 1510, or implemented by the processor 1510. The processor 1510 may be
an integrated circuit chip and has asignal processing capability. In an implementation process, the
steps in the foregoing method may be implemented by using a hardware integrated logical circuit
in the processor 1510, or by using an instruction in aform of software. The processor 1510 may
be a genera-purpose processor, a digital signal processor (digital signal processing, DSP), an
application-specific integrated circuit (application specific integrated circuit, ASIC), a field-
programmable gate array (field-programmable gate array, FPGA) or another programmable logic
device, adiscrete gate or transistor logic device, or adiscrete hardware component. The processor
1510 may implement or perform the methods, steps, and logical block diagrams that are disclosed
in the embodiments of the present invention. The general-purpose processor may be a
microprocessor, any conventional processor, or the like. The steps of the methods disclosed with
reference to the embodiments of the present invention may be directly performed and completed
by a hardware decoding processor, or performed and completed by a combination of hardware and
a software module in a decoding processor. The software module may be located in a mature
storage medium in the art, such as arandom access memory, aflash memory, aread-only memory,
a programmabl e read-only memory, an electrically erasable programmable memory, or aregister.
The storage medium is located in the memory 1540, and the processor 1510 reads information in
the memory 1540 and compl etes the steps in the foregoing methods in combination with hardware
of the processor 1510.

[00346] In a possible implementation, the communications interface 1530 is configured to
perform receiving and sending steps of the transmitting apparatus and the receiving apparatus in
the embodiment shown in FIG. 5 or FIG. 8. The processor 1510 is configured to perform the
processing steps of the transmitting apparatus and the receiving apparatus in the embodiment
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shownin FIG. 5or FIG. 8.

[00347] In the foregoing embodiment, the instructions that are stored in the memory and that
areto be executed by the processor may be implemented in aform of acomputer program product.
The computer program product may bewritten into the memory in advance, or may be downloaded
in aform of software and installed in the memory.

[00348] The computer program product includes one or more computer instructions. When the
computer program/instructions are loaded and executed on a computer, al or some of the
procedures or functions according to the embodiments of this application are generated. The
computer may be a general-purpose computer, a special-purpose computer, a computer network,
or another programmable apparatus. The computer instructions may be stored in a computer-
readable storage medium or may be transmitted from a computer-readable storage medium to
another computer-readable storage medium. For example, the computer instructions may be
transmitted from a website, computer, server, or data center to another website, computer, server,
or data center in awired (for example, a coaxia cable, an optical fiber, or adigital subscriber line
(DSL)) or wireless (for example, infrared, radio, or microwave) manner. The computer-readable
storage medium may be any usable medium accessible by a computer, or a data storage device,
such as a server or a data center, integrating one or more usable media. The usable medium may
be a magnetic medium (for example, a floppy disk, a hard disk, or a magnetic tape), an optical
medium (for example, a DV D), a semiconductor medium (for example, a solid-state drive solid
state disk, SSD), or the like.

[00349] An embodiment of this application further provides a computer-readable storage
medium. All or some of the methods described in the foregoing embodiments may be implemented
by using software, hardware, firmware, or any combination thereof. If the methods are
implemented by using software, functions may be stored in or transmitted on the computer-
readable medium as one or moreinstructions or code. The computer-readable medium may include
acomputer storage medium and a communications medium, and may further include any medium
that can transfer a computer program from one place to another. The storage medium may be any
target medium that can be accessed by a computer.

[00350] Inan optional design, the computer-readable medium may include aRAM, aROM, an
EEPROM, aCD-ROM or another optical disc storage, amagnetic disk storage or another magnetic
storage device, or any other medium that is used to carry or store required program code in aform
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of an instruction or a data structure and that is accessible by the computer. In addition, any
connection is appropriately referred to as a computer-readable medium. For example, if a coaxial
cable, an optical fiber cable, atwisted pair, adigital subscriber line (DSL), or wirelesstechnologies
(such asinfrared, radio, and a microwave) are used to transmit software from a website, a server,
or another remote source, the coaxial cable, the optical fiber cable, the twisted pair, the DSL, or
the wireless technol ogies such as infrared, radio, and a microwave are included in a definition of
the medium. Magnetic disks and optical discs used in this specification include a compact disk
(CD), alaser disk, an optical disc, adigital versatiledisc (DVD), afloppy disk, and aBlu-ray disc.
The magnetic disks usually magnetically reproduce data, and the optical discs optically reproduce
data by using laser light. The foregoing combinations should also be included within the scope of
the computer-readable medium.

[00351] An embodiment of this application further provides a computer program product. All
or some of the methods described in the foregoing embodiments may be implemented by using
software, hardware, firmware, or any combination thereof. When the methods are implemented by
using software, all or some of the method may be implemented in aform of a computer program
product. The computer program product includes one or more computer instructions. When the
computer program/instructions are loaded and executed on a computer, al or some of the
procedures or functions according to the foregoing method embodiments are generated. The
computer may be a general-purpose computer, a specia-purpose computer, a computer network, a
base station, aterminal, or another programmable apparatus.

[00352] In the foregoing specific implementations, the objectives, technical solutions, and
benefits of the present invention are further described in detail. It should be understood that the
foregoing descriptions are merely specific embodiments of the present invention, but are not
intended to limit the protection scope of the present invention. Any modification, equivalent
replacement, or improvement made based on the technical solutions of the present invention shall

fall within the protection scope of the present invention.
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CLAIMS

What isclamedis:

1. A resource indication method, comprising:

determining afirst resource in afirst slot and a second resource in a second slot, wherein the
first resource and the second resource are to be used to send data; and

sending resource indication information in a third slot, wherein a value of the resource
indication information is used to indicate a frequency domain position of the first resource and a
frequency domain position of the second resource, and the second slot and the first ot are later
than the third slot.

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

sending afirst data packet on athird resource in the third slot, sending a second data packet
on the first resource, and sending a third data packet on the second resource, wherein the second
data packet and the third data packet are different from the first data packet, or the second data
packet and the third data packet are retransmitted data packets of the first data packet.

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

determining the value of the resource indication information based on a frequency domain
starting position of the first resource, afrequency domain starting position of the second resource,
and a first frequency domain bandwidth, wherein the first frequency domain bandwidth is a
frequency domain bandwidth of thefirst resource or afrequency domain bandwidth of the second
resource.

4. The method according to claim 3, wherein the value of the resource indication information
is further determined based on a second frequency domain bandwidth, and the second frequency
domain bandwidth is a frequency domain bandwidth of aresource pool.

5. The method according to any one of claims 1 to 4, wherein the value of the resource
indication information is further determined using one element or a combination of a plurality of
elements of the following elements:

the sguare of the second frequency domain bandwidth, the cube of the second frequency
domain bandwidth, the second frequency domain bandwidth, and a difference between the second
frequency domain bandwidth and the first frequency domain bandwidth.

6. The method according to claim 5, wherein the value of the resource indication information
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satisfies:

RV =f(N)- f(N-(L-D)HN~L-D))*S+S, whereéin § represents the frequency
domain starting position of the first resource; S, represents the frequency domain starting
position of the second resource; L represents the first frequency domain bandwidth; N
represents the second frequency domain bandwidth; §, §, N, and L are integers; RV
represents the value of the resourceindicationinformation; and f(N) represents afunction of an
input value N .

7. The method according to any one of claims 1 to 4, wherein the value of the resource

indication information is further determined based on one element or a combination of a plurality

of elements of the following elements:

N2, &, S, (L-D, (N-L-§), (N-1-3), andlor N-L+1, wherein §

represents the frequency domain starting position of the first resource; S represents the
frequency domain starting position of the second resource; L represents the first frequency
domain bandwidth; N represents the second frequency domain bandwidth; and &, S, N,

and L areintegers.

8. The method according to claim 7, wherein the value of the resource indication information
satisfies:

RIV=NZ?#(L-)+(N-L+1)*S,+S, Or RIV=NZ2x(N-L+1)+L*(N-L-S)+(N-1-5,) |
wherein

RIV represents the value of the resource indication information; N represents the second

frequency domain bandwidth; L represents the first frequency domain bandwidth; S
represents the frequency domain starting position of the first resource; § represents the

frequency domain starting position of the second resource; and §,, §, N, and L areintegers.
9. The method according to any one of claims 1 to 8, wherein a quantity of bits occupied by

the resource indication information is less than or equal to afirst threshold.

10. The method according to claim 9, wherein the first threshold i obtained according to a
formula L|092(N(N+l)(2N+l)/6)J or [|092(N(N+1)(2N+1)/6)‘| '

11. A resource determining method, comprising:
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receiving resource indication information from afirst device in a third slot, wherein avalue
of the resource indication information is used to indicate a frequency domain position of a first
resource in afirst slot and a frequency domain position of a second resource in a second dlot, the
first slot and the second slot are later than the third slot, and the first resource and the second
resource are candidate sending resources of the first device; and

determining afrequency domain starting position of the first resource and afrequency domain
starting position of the second resource based on the resource indication information.

12. The method according to claim 11, wherein the method further comprises:

determining afirst frequency domain bandwidth based on the resource indication information,
wherein the first frequency domain bandwidth is a frequency domain bandwidth of the first
resource or a frequency domain bandwidth of the second resource.

13. The method according to claim 12, wherein the first frequency domain bandwidth is
determined using the value of the resource indication information and the square of a second
frequency domain bandwidth, and the second frequency domain bandwidth is afrequency domain
bandwidth of aresource pool.

14. Themethod according to claim 13, wherein the first frequency domain bandwidth satisfies:

L=a+1, L=a, or L=N+1-a , wherein a=RIV/N? , a:LRIV/NZJ , or
a=[RIV/N?]; and

L represents the first frequency domain bandwidth, N represents the second frequency
domain bandwidth, and RV represents the value of the resource indication information.

15. The method according to any one of claims 11 to 14, wherein the determining afrequency
domain starting position of the first resource and a frequency domain starting position of the
second resource based on the resource indication information comprises:

determining the frequency domain starting position of the first resource and the frequency
domain starting position of the second resource based on the resource indication information and
the second frequency domain bandwidth, wherein the second frequency domain bandwidth is the
frequency domain bandwidth of the resource pool.

16. The method according to any one of claims 11 to 15, wherein

the frequency domain starting position of the first resource or the frequency domain starting

position of the second resourceis determined using the value of the resource indication information

66



10

15

20

25

30

and the square of the second frequency domain bandwidth.

17. The method according to any one of claims 11 to 16, wherein

the frequency domain starting position of the first resource or the frequency domain starting
position of the second resource is determined using the value of the resource indication information
and the cube of the second frequency domain bandwidth of the resource pool.

18. The method according to any one of claims 11 to 16, wherein

the frequency domain starting position of the first resource or the frequency domain starting
position of the second resourceis determined using the value of the resource indication information,
the square of the second frequency domain bandwidth of the resource pool, and the first frequency
domain bandwidth.

19. The method according to any one of claims 11 to 18, wherein when afirst value is less
than or equal to athird limit,

the frequency domain starting position of the first resource or the frequency domain starting

position of the second resource is determined using RV-N*+{L-]), L represents the first
frequency domain bandwidth, N represents the second frequency domain bandwidth, and
RIV represents the value of the resource indication information.

20. The method according to any one of claims 11 to 19, wherein the frequency domain
starting position of the first resource satisfies:

Se=(RIV - N2#(L-1))/(N-L+1) and/or S,=(RIV - N2x(L-1))mod(N -L+1):or

SO=g({(NZ(N—L+1)+(L+1)(N—1)—RIV)/L}) and/or

S ={(N{N-L+D)+L+1) (N-D)-RIV){modL , wherein g( ) represents a function for

rounding up or rounding down an input variable, L represents the first frequency domain
bandwidth, N represents the second frequency domain bandwidth, and RV represents the
value of the resource indication information.

21. The method according to any one of claims 11 to 19, wherein when the first value is less

than or equal to thethird limit, the frequency domain starting position of thefirst resource satisfies:
S):(RIV—NZ*(L—]))/(N—LH); and
the frequency doman starting position of the second resource sdtisfies:
S,=(RIV - N?#(L-1))mod(N - L +1), wherein

L represents the first frequency domain bandwidth, N represents the second frequency
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domain bandwidth, RV represents the value of the resource indication information, &

represents the frequency domain starting position of the first resource, and § represents the

frequency domain starting position of the second resource.
22. The method according to any one of claims 11 to 18, wherein when afirst valueis greater

than or equal to a fourth limit, the frequency domain starting position of the first resource or the

frequency domain starting position of the second resource is determined using N2(N—L+ZD; or

the frequency domain starting position of the first resource or the frequency domain starting

position of the second resource is determined using N*(N— L+:D'|( L+:|) ( N —]) -RV, wherein
L represents the first frequency domain bandwidth, and N represents the second
frequency domain bandwidth.
23. The method according to any one of claims 11 to 22, wherein when the first value is
greater than or equal to the fourth limit,

the frequency domain starting position of the first resource satisfies:
S =| {(NIN-L+DHL+D(N-D-RV) /L}| or §=[{(N(N-L+DHL+D(N-D-RV) /L}];

and/or

the frequency domain starting position of the second resource satisfies:
S ={(NYN-L+D)+HL+1)(N-1)-RIV)}modL,

24. A communications apparatus, comprising:

a processing module, configured to determine a first resource in a first slot and a second
resource in asecond slot, wherein the first resource and the second resource are to be used to send
data; and

a communications module, configured to send resource indication information in athird slot,
wherein a value of the resource indication information is used to indicate a frequency domain
position of the first resource and a frequency domain position of the second resource, and the
second slot and thefirst slot are later than the third slot.

25. The apparatus according to clam 24, wherein the communications module is further
configured to: send afirst data packet on athird resourcein thethird slot, send a second data packet
on the first resource, and send a third data packet on the second resource, wherein the second data
packet and the third data packet are different from the first data packet, or the second data packet
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and the third data packet are retransmitted data packets of the first data packet.

26. The apparatus according to clam 24 or 25, wherein the processing module is further
configured to determine the value of the resource indication information based on a frequency
domain starting position of the first resource, a frequency domain starting position of the second
resource, and afirst frequency domain bandwidth, wherein the first frequency domain bandwidth
is a frequency domain bandwidth of the first resource or a frequency domain bandwidth of the
second resource.

27. The apparatus according to clam 26, wherein the value of the resource indication
information is further determined based on a second frequency domain bandwidth, and the second
frequency domain bandwidth is afrequency domain bandwidth of aresource pool.

28. The apparatus according to any one of claims 24 to 27, wherein the value of the resource
indication information is further determined using one element or a combination of a plurality of
elements of the following elements:

the square of the second frequency domain bandwidth, the cube of the second frequency
domain bandwidth, the second frequency domain bandwidth, and a difference between the second
frequency domain bandwidth and the first frequency domain bandwidth.

29. The apparatus according to claim 28, wherein the value of the resource indication

information satisfies:

RV =f(N)-f(N-(L-0))HNAL-D))*S+S, wherein § represents the frequency
domain starting position of the first resource; § represents the frequency domain starting
position of the second resource; L represents the first frequency domain bandwidth; N

represents the second frequency domain bandwidth; §, §, N, and L are integers; RV

represents the value of the resourceindication information; and f(IN) represents afunction of an

input value N .
30. The apparatus according to any one of claims 24 to 27, wherein the value of the resource
indication information is further determined based on one element or a combination of a plurality

of elements of the following elements:

N>, &, S, (L-D, (N-L-§), (N-1-F), andlor N-L+1, wherein §

represents the frequency domain starting position of the first resource; § represents the
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frequency domain starting position of the second resource; L represents the first frequency
domain bandwidth; N represents the second frequency domain bandwidth; and S, §, N,

and L areintegers.
31. The apparatus according to claim 30, wherein the value of the resource indication

information satisfies:
RV=N’{L-)HN-L+D)*S+S or RV=N*4N-L+)HH{N-L-S)+N-1-9),
wherein

RIV' represents the value of the resource indication information; N represents the second

frequency domain bandwidth; L represents the first frequency domain bandwidth; 3
represents the frequency domain starting position of the first resource; S represents the

frequency domain starting position of the second resource; and S’, ! : N , and L are integers.
32. The apparatus according to any one of claims 24 to 31, wherein aquantity of bits occupied
by the resource indication information is less than or equal to afirst threshold.

33. The apparatus according to claim 32, wherein the first threshold is obtained according to

aformula Llogz(N(N+l)(2N+l)/6)J or "lOgZ(N(N+1)(2N+1)/6)"|l

34. A communications apparatus, comprising:

a communications module, configured to receive resource indication information from afirst
device in athird slot, wherein a value of the resource indication information is used to indicate a
frequency domain position of afirst resource in afirst slot and a frequency domain position of a
second resource in a second slot, the first slot and the second slot are later than the third slot, and
the first resource and the second resource are candidate sending resources of the first device; and

a processing module, configured to determine a frequency domain starting position of the
first resource and a frequency domain starting position of the second resource based on the
resource indication information.

35. The apparatus according to claim 34, wherein the processing moduleis further configured
to determine a first frequency domain bandwidth based on the resource indication information,
wherein the first frequency domain bandwidth is a frequency domain bandwidth of the first
resource or a frequency domain bandwidth of the second resource.

36. The apparatus according to claim 35, wherein the first frequency domain bandwidth is
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determined using the value of the resource indication information and the sgquare of a second
frequency domain bandwidth, and the second frequency domain bandwidth is afrequency domain
bandwidth of aresource pool.

37. The apparatus according to clam 36, wherein the first frequency domain bandwidth

satisfiess L=a+1, L=a, or L=N+1-a, wherein a=RIV/N?, a=LRIV/N2J,or
a=[RIV/N?]; and

L represents the first frequency domain bandwidth, N represents the second frequency
domain bandwidth, and RV represents the value of the resource indication information.

38. The apparatus according to any one of claims 34 to 37, wherein the processing moduleis
configured to determine the frequency domain starting position of the first resource and the
frequency domain starting position of the second resource based on the resource indication
information and the second frequency domain bandwidth, and the second frequency domain
bandwidth is the frequency domain bandwidth of the resource pool.

39. The apparatus according to any one of claims 34 to 38, wherein

the frequency domain starting position of the first resource or the frequency domain starting
position of the second resourceis determined using the value of the resource indication information
and the square of the second frequency domain bandwidth.

40. The apparatus according to any one of claims 34 to 39, wherein

the frequency domain starting position of the first resource or the frequency domain starting
position of the second resourceis determined using the value of the resource indication information
and the cube of the second frequency domain bandwidth of the resource pool.

41. The apparatus according to any one of claims 34 to 40, wherein

the frequency domain starting position of the first resource or the frequency domain starting
position of the second resourceis determined using the value of the resource indication information,
the square of the second frequency domain bandwidth of the resource pool, and the first frequency
domain bandwidth.

42. The apparatus according to any one of claims 34 to 41, wherein when afirst valueisless
than or equal to athird limit,

the frequency domain starting position of the first resource or the frequency domain starting

position of the second resourceisdeterminedusing RIV — N ? (L - 1) ,wherein L represents
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the first frequency domain bandwidth, N represents the second frequency domain bandwidth,
and RV representsthe value of the resource indication information.
43. The apparatus according to any one of claims 34 to 42, wherein the frequency domain

starting position of the first resource satisfies:

SARV-N*L-1))/(N-L+1) and/or S,=(RIV - NZ?#(L-1))mod(N - L+1); or
S =g({(NAN-L+DHL+D(N-D-RV)/L}) andior §={(NAN-L+DHL+]) (N-)-RV)|nodL,

wherein g( ) represents a function for rounding up or rounding down an input variable, L

represents the first frequency domain bandwidth, N represents the second frequency domain
bandwidth, and RV represents the value of the resource indication information.
44. The apparatus according to any one of claims 34 to 41, wherein when afirst valueisless

than or equal to athird limit, the frequency domain starting position of the first resource satisfies:
SARV-N?4L-1))/(N-L+1); and
the frequency domain starting position of the second resource satisfies:
SHRV-N?*4L-1))mod N-L+1), wherein
L represents the first frequency domain bandwidth, N represents the second frequency

domain bandwidth, RV represents the value of the resource indication information, &

represents the frequency domain starting position of the first resource, and § represents the

frequency domain starting position of the second resource.

45. The apparatus according to any one of claims 34 to 41, wherein when a first value is
greater than or equal to afourth limit, the frequency domain starting position of the first resource
or thefrequency domain starting position of the second resourceisdeterminedusing NN - L +1);
or

the frequency domain starting position of the first resource or the frequency domain starting
position of the second resourceisdeterminedusing N N - L+D+ L +1) (N -1)-RIV , wherein

L represents the first frequency domain bandwidth, and N represents the second
frequency domain bandwidth.

46. The apparatus according to any one of claims 34 to 41, wherein when a first vaue is
greater than or equal to afourth limit,

the frequency domain starting position of the first resource satisfies:
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SO:H(NZ(N—L+])-I-(L+J)(N—])—HV)/L}J or Sb=H(N2(N—L+1)+(L+1)(N—1)—RIV) /Lﬂ;
and/or

the frequency domain starting position of the second resource satisfies:
S ={(N(N-L+D)+L+1)(N-1)-RIV)}modL.

47. A computer-readable storage medium, wherein the computer-readable storage medium
stores a computer program or instructions; and when the computer program is executed or the
instructions are executed by a communications apparatus, the resource indication method
according to any one of claims 1 to 10 is performed, or the resource determining method according

to any one of claims 11 to 23 is performed.
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