I*I Innovation, Sciences et Innovation, Science and CA 3088226 A1 2019/07/18
Développement économique Canada Economic Development Canada
en 3 088 226

Office de la Propriété Intellectuelle du Canada Canadian Intellectual Property Office

t2 DEMANDE DE BREVET CANADIEN
CANADIAN PATENT APPLICATION
(13 A1

(86) Date de dépdt PCT/PCT Filing Date: 2019/01/11 (51) CLInt./Int.Cl. H04B 1/74(2006.01)
(87) Date publication PCT/PCT Publication Date: 2019/07/18 | (71) Demandeur/Applicant:
(85) Entrée phase nationale/National Entry: 2020/07/10 HUAWEI TECHNOLOGIES CO,, LTD., CN

o —r . (72) Inventeurs/Inventors:
(86) N° demande PCT/PCT Application No.: CN 2019/071284 XU, XIUQIANG, CN:

(87) N° publication PCT/PCT Publication No.: 2019/137455 CHEN, YAN, CN;
(30) Priorité/Priority: 2018/01/12 (CN201810032703.0) WANG, Y1, CN;
WU, YIQUN, CN

(74) Agent: SMART & BIGGAR LLP

(54) Titre : PROCEDE DE CONFIGURATION DE RESSOURCE, ET APPAREIL DE COMMUNICATION
(54) Title: RESOURCE CONFIGURATION METHOD AND COMMUNICATIONS APPARATUS

Terminal device Netwark device

$210. Resource configuration information

A

S220. Determine, based on the
resource configuration information,
time domain positions of N TOs
within a time domain period

FIG. 2

(57) Abrégé/Abstract:
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ABSTRACT

This application provides a resource configuration method and a communications
apparatus. The method includes: receiving resource configuration information sent by
anetwork device, where the resource configuration information includes at least one of

5  the following: indication information used to indicate a time domain period or
indication information used to indicate a transmission occasion TO determining manner,
and the TO determining manner includes a first TO determining manner or a second TO
determining manner; and determining, based on the resource configuration information,
time domain positions of N TOs within the time domain period. Therefore, a terminal

10 device may determine, based on the resource configuration information, the time
domain positions of the N TOs within the time domain period, so that the terminal
device repeatedly sends uplink data on the N TOs, improving data transmission

reliability.
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RESOURCE CONFIGURATION METHOD AND

COMMUNICATIONS APPARATUS

[0001] This application claims priority to Chinese Patent Application No.
201810032703.0, filed with the Chinese Patent Office on January 12, 2018 and entitled
"RESOURCE CONFIGURATION METHOD AND COMMUNICATIONS

APPARATUS", which is incorporated herein by reference in its entirety.

TECHNICAL FIELD

[0002] This application relates to the communications field, and more specifically,

to a resource configuration method and a communications apparatus.

BACKGROUND

[0003] In the prior art, there is a transmission mode, to be specific, grant-free
transmission. The grant-free transmission is also referred to as transmission without
dynamic scheduling (transmission without dynamic scheduling) or transmission
without dynamic grant (transmission without dynamic grant). In the transmission mode,
when performing uplink transmission, a terminal device may directly perform, without
dynamic scheduling/grant of a network device, uplink transmission based on a
transmission resource and/or parameter configured by the network device for the
terminal device, reducing a transmission latency. In the prior art, the network device
may configure, for the terminal device by using a configured grant, the transmission
resource and/or parameter used for the grant-free transmission. There are two types of
configured grants: a configured grant type 1 (configured grant type 1) and a configured
grant type 2 (configured grant type 2).

[0004] In addition, to improve transmission reliability of uplink data in the
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transmission mode, a repetition mechanism is proposed. To be specific, within a time
domain period, the terminal device may transmit a plurality of repetitions of a same
piece of uplink data within the time domain period. Each repetition may be a same
redundancy version of the same piece of uplink data, or may be a different redundancy
version.

[0005] Therefore, how to implement a plurality of repetitions of the uplink based
on the repetition mechanism to improve the data transmission reliability is an urgent

problem to be resolved in the industry.

SUMMARY

[0006] This application provides a resource configuration method and a
communications apparatus, to improve data transmission reliability.
[0007] According to a first aspect, a resource configuration method is provided, and
is applied to a communications apparatus. The method includes:

receiving resource configuration information sent by a network device,
where the resource configuration information includes at least one of the following:
indication information used to indicate a time domain period or indication information
used to indicate a transmission occasion TO determining manner, and the TO
determining manner includes a first TO determining manner or a second TO
determining manner; and

determining, based on the resource configuration information, time domain
positions of N TOs within the time domain period.
[0008] Therefore, according to the resource configuration method provided in this
embodiment of this application, a terminal device receives the resource configuration
information sent by the network device, and determines, based on the indication
information used to indicate the time domain period and/or the indication information
used to indicate the TO determining manner, the time domain positions of the N TOs
within the time domain period, where the resource configuration information includes

the indication information used to indicate the time domain period and/or the indication
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information used to indicate the TO determining manner, so that the terminal device
repeatedly sends uplink data on the N TOs, improving data transmission reliability.
[0009] Optionally, the determining, based on the resource configuration
information, time domain positions of N TOs within the time domain period includes:
determining, in the first TO determining manner if a time domain length of
the time domain period is greater than a preset time domain length, the time domain
positions of the N TOs within the time domain period.
[0010] Therefore, according to the resource configuration method provided in this
embodiment of this application, the terminal device determines a target TO determining
manner (the first TO determining manner or the second TO determining manner) by
comparing the time domain length of the time domain period with the preset time
domain length, and determines, in the first TO determining manner when the time
domain length of the time domain period is greater than the preset time domain length,
the time domain positions of the N TOs within the time domain period, repeating the
uplink data for a plurality of times in the N TOs based on a repetition mechanism, and
improving data transmission reliability.
[0011] Optionally, the determining, based on the resource configuration
information, time domain positions of N TOs within the time domain period includes:
determining, in the second TO determining manner if the time domain
length of the time domain period is less than the preset time domain length, the time
domain positions of the N TOs within the time domain period.
[0012] Therefore, according to the resource configuration method provided in this
embodiment of this application, the terminal device determines the target TO
determining manner (the first TO determining manner or the second TO determining
manner) by comparing the time domain length of the time domain period with the preset
time domain length, and determines, in the second TO determining manner when the
time domain length of the time domain period is less than the preset time domain length,
the time domain positions of the N TOs within the time domain period, repeating the
uplink data for a plurality of times in the N TOs based on the repetition mechanism, and

improving data transmission reliability.
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[0013] Optionally, the determining, based on the resource configuration
information, time domain positions of N TOs within the time domain period includes:

determining, based on the indication information used to indicate the TO
determining manner, the time domain positions of the N TOs within the time domain
period.
[0014] Therefore, according to the resource configuration method provided in this
embodiment of this application, the terminal device determines the target TO
determining manner (the first TO determining manner or the second TO determining
manner) based on the indication information used to indicate the TO determining
manner, so that the terminal device determines, based on the target TO determining
manner, the time domain positions of the N TOs within the time domain period,
repeating the uplink data for a plurality of times in the N TOs based on the repetition
mechanism, and improving data transmission reliability.
[0015] Optionally, the second TO determining manner is:

determining the first Y available symbols within the time domain period as
a time domain position of the first TO within the time domain period, where Y is an
integer greater than or equal to 1; and

determining the first Z available symbols that are after the n® TO within the
time domain period as a time domain position of the (n+1)™ TO within the time domain
period, where 1<n<N, and Z is an integer greater than or equal to 1.
[0016] Optionally, the determining the first Y available symbols within the time
domain period as a time domain position of the first TO within the time domain period
includes:

determining the first Y available symbols in a same slot and within the time
domain period as the time domain position of the first TO within the time domain period.
[0017] Optionally, the determining the first Z available symbols that are after the
n'" TO within the time domain period as a time domain position of the (n+1)" TO within
the time domain period includes:

determining the first Z available symbols that are in a same slot and after
the n'" TO within the time domain period as the time domain position of the (n+1)® TO.

4
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[0018] Optionally, the second TO determining manner is:

determining start symbols of M candidate TOs within the time domain
period, where M is an integer greater than or equal to 1;

determining Y available symbols from a start symbol of the m™ candidate
TO to a previous symbol of a start symbol of the (m+1)* candidate TO as a time domain
position of a TO, where 1<m<M, and Y is an integer greater than or equal to 1; and

determining Z available symbols from a start symbol of the M candidate
TO to the last symbol within the time domain period as a time domain position of the
last TO within the time domain period, where Z is an integer greater than or equal to 1.
[0019] Optionally, the determining Y available symbols from a start symbol of the
m™ candidate TO to a previous symbol of a start symbol of the (m+1)* candidate TO
as a time domain position of a TO includes:

determining Y available symbols in a same slot and from the start symbol of
the m™ candidate TO to the previous symbol of the start symbol of the (m+1)™ candidate
TO as the time domain position of the TO, where 1<m<M; and

the determining Z available symbols from a start symbol of the M™"
candidate TO to the last symbol within the time domain period as a time domain
position of the last TO within the time domain period includes:

determining Z available symbols in a same slot and from the start symbol of
the M candidate TO to the last symbol within the time domain period as the time
domain position of the last TO within the time domain period.
[0020] Optionally, the resource configuration information further includes a time
domain resource allocation parameter used to determine a time domain position of the
first TO; and

the determining start symbols of M candidate TOs within the time domain
period includes:

determining the start symbols of the M candidate TOs based on the time
domain period and the time domain resource allocation parameter.
[0021] According to a second aspect, a communications apparatus is provided. The
communications may be configured to perform the operations in any possible

5
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implementation of the first aspect. Specifically, the communications apparatus may
include module units configured to perform the operations in any possible
implementation of the first aspect. The module units included in the communications
apparatus may be implemented by using software and/or hardware.

[0022] In a possible implementation, the communications apparatus may include a
receiver and a processor.

[0023] The receiver is configured to receive resource configuration information
sent by a network device, where the resource configuration information includes at least
one of the following: indication information used to indicate a time domain period or
indication information used to indicate a transmission occasion determining manner,
and the transmission occasion determining manner includes a first transmission
occasion determining manner or a second transmission occasion determining manner.
[0024] The processor is configured to determine, based on the resource
configuration information, time domain positions of N transmission occasions within
the time domain period.

[0025] According to a third aspect, a chip system is provided, and includes a
processor, an input/output interface, and a bus.

[0026] The input interface is configured to receive input resource configuration
information, the resource configuration information includes at least one of the
following: indication information used to indicate a time domain period or indication
information used to indicate a transmission occasion determining manner, and the
transmission occasion determining manner includes a first transmission occasion
determining manner or a second transmission occasion determining manner.

[0027] The processor is configured to determine, based on the resource
configuration information, time domain positions of N transmission occasions within
the time domain period.

[0028] According to a fourth aspect, a computer program product is provided. The
computer program product includes computer program code. When the computer
program code is run by a communications unit and a processing unit or a transceiver
and a processor of a communications device (for example, a terminal device), the

6
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communications device is enabled to perform the method according to any one of the
first aspect or the possible implementations of the first aspect.

[0029] According to a fifth aspect, a computer-readable storage medium is provided.
The computer-readable storage medium stores a program. The program enables a
communications device (for example, a terminal device) to perform the method
according to any one of the first aspect or the possible implementations of the first
aspect.

[0030] According to a sixth aspect, a computer program is provided. When the
computer program is run on a computer, the computer is enabled to implement the
method according to any one of the first aspect or the possible implementations of the

first aspect.

BRIEF DESCRIPTION OF DRAWINGS

[0031] FIG. 1 is a schematic diagram of a communications system to which a
resource configuration method according to an embodiment of this application is
applied;

[0032] FIG. 2 is a schematic interaction diagram of a resource configuration method
according to an embodiment of this application;

[0033] FIG. 3 to FIG. 6 each are a schematic diagram of N TOs determined in a
first TO determining manner according to an embodiment of this application;

[0034] FIG. 7 to FIG. 13 each are a schematic diagram of N TOs determined in a
second TO determining manner according to an embodiment of this application;
[0035] FIG. 14 is a schematic block diagram of a resource configuration apparatus
according to an embodiment of this application; and

[0036] FIG. 15 is a schematic structural diagram of a terminal device according to

an embodiment of this application.
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DESCRIPTION OF EMBODIMENTS

[0037] The following describes technical solutions of this application with
reference to accompanying drawings.

[0038] The technical solutions in the embodiments of this application may be
applied to various communications systems, such as a global system for mobile
communications (global system for mobile communication, GSM), a code division
multiple access (code division multiple access, CDMA) system, a wideband code
division multiple access (wideband code division multiple access, WCDMA) system, a
general packet radio service (general packet radio service, GPRS), along term evolution
(long term evolution, LTE) system, an LTE frequency division duplex (frequency
division duplex, FDD) system, an LTE time division duplex (time division duplex,
TDD), a wuniversal mobile telecommunications system (universal mobile
telecommunication system, UMTS), a worldwide interoperability for microwave access
(worldwide interoperability for microwave access, WiMAX) communications system,
a future 5th generation (5th generation, 5G) system, or a new radio (new radio, NR)
system.

[0039] A terminal device in the embodiments of this application may be user
equipment, an access terminal, a subscriber unit, a subscriber station, a mobile station,
a mobile console, a remote station, a remote terminal, a mobile device, a user terminal,
a terminal, a wireless communications device, a user agent, or a user apparatus.
Altematively, the terminal device may be a cellular phone, a cordless phone, a session
initiation protocol (session initiation Protocol, SIP) phone, a wireless local loop
(wireless local loop, WLL) station, a personal digital assistant (personal digital assistant,
PDA), a handheld device having a wireless communication function, a computing
device, another processing device connected to a wireless modem, a vehicle-mounted
device, a wearable device, a terminal device in the future 5G network, or a terminal
device in a future evolved public land mobile network (public land mobile network,
PLMN). This is not limited in the embodiments of this application.

[0040] A network device in the embodiments of this application may be a device

Date Regue/Date Received 2020-07-10



10

15

20

25

30

CA 03088226 2020-07-10

configured to communicate with the terminal device. The network device may be a base
transceiver station (base transceiver station, BTS) in the GSM or the code division
multiple access CDMA system, may be a NodeB (NodeB, NB) in the WCDMA system,
may be an evolved NodeB (evolutional NodeB, eNB or eNodeB) in the LTE system, or
may be a radio controller in a cloud radio access network (cloud radio access network,
CRAN) scenario. Alternatively, the network device may be a relay station, an access
point, a vehicle-mounted device, a wearable device, a network device in the future 5G
network, a network device in the future evolved PLMN, or the like. This is not limited
in the embodiments of this application.

[0041] FIG. 1 is a schematic diagram of a communications system to which a
resource configuration method according to an embodiment of this application is
applied. As shown in FIG. 1, the communications system 100 includes a network device
102. The network device 102 may include a plurality of antennas, such as antennas 104,
106, 108, 110, 112, and 114. In addition, the network device 102 may additionally
include a transmitter chain and a receiver chain. A person of ordinary skill in the art
may understand that both the transmitter chain and the receiver chain may include a
plurality of components (for example, a processor, a modulator, a multiplexer, a
demodulator, a demultiplexer, or an antenna) related to signal sending and receiving.
[0042] The network device 102 may communicate with a plurality of terminal
devices (for example, a terminal device 116 and a terminal device 122). However, it
may be understood that the network device 102 may communicate with any quantity of
terminal devices that are similar to the terminal device 116 or 122. The terminal devices
116 and 122 may each be, for example, a cellular phone, a smartphone, a portable
computer, a handheld communications device, a handheld computing device, a satellite
radio apparatus, a global positioning system, a PDA, and/or any other suitable device
configured to perform communication in the wireless communications system 100.
[0043] As shown in FIG. 1, the terminal device 116 communicates with the
antennas 112 and 114. The antennas 112 and 114 send information to the terminal
device 116 over a forward link 118, and receive information from the terminal device
116 over a reverse link 120. In addition, the terminal device 122 communicates with

9
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the antennas 104 and 106. The antennas 104 and 106 send information to the terminal
device 122 over a forward link 124, and receive information from the terminal device
122 over a reverse link 126.

[0044] For example, in a frequency division duplex (frequency division duplex,
FDD) system, the forward link 118 may use a frequency band different from that used
by the reverse link 120, and the forward link 124 may use a frequency band different
from that used by the reverse link 126.

[0045] For another example, in a time division duplex (time division duplex, TDD)
system and a full duplex (full duplex) system, the forward link 118 may use a frequency
band same as that used by the reverse link 120, and the forward link 124 may use a
frequency band same as used by the reverse link 126.

[0046] In a given time, the network device 102 and the terminal device 116 or the
terminal device 122 may each be a wireless communications sending apparatus and/or
a wireless communications receiving apparatus. When sending data, the wireless
communications sending apparatus may encode data for transmission.

[0047] Specifically, the wireless communications sending apparatus may obtain
(for example, generate, receive from another communications apparatus, or store in a
memory) a specific quantity of data bits that are to be sent to the wireless
communications receiving apparatus through a channel. The data bits may be included
in a transport block (or a plurality of transport blocks) of the data, and the transport
block may be segmented to produce a plurality of code blocks.

[0048] In addition, the communications system 100 may be a public land mobile
network (public land mobile network, PLMN), a D2D network, an M2M network, or
another network. FIG. 1 is only an example of a simplified schematic diagram. The
network may further include another network device not shown in FIG. 1.

[0049] The following first briefly describes an application scenario of the
embodiments of this application.

[0050] The embodiments of this application are applied to a grant-free transmission
scenario. In grant-free transmission, when performing uplink transmission, the terminal
device may directly perform uplink transmission based on a grant-free resource without

10

Date Recue/Date Received 2020-07-10



10

15

20

25

30

CA 03088226 2020-07-10

sending an SR to the network device or waiting for the network device to send UL grant
information. The grant-free resource may be understood as a resource that is
preconfigured by the network device for the terminal device and that is used to transmit
uplink data.

[0051] Optionally, the grant-free resource may be a periodic resource.

[0052] Within a time domain period, the grant-free resource may be a resource
including N TOs. In other words, the time domain period includes the N TOs. The N
TOs may be used to transmit a plurality of repetitions of an uplink data packet. Each
repetition may be a same redundancy version of the uplink data packet, or may be a
different redundancy version. N is an integer greater than or equal to 1. One TO within
the time domain period may be used to transmit one repetition of the uplink data packet.
The TO is defined as a time domain resource used for one time of uplink transmission
of a data packet.

[0053] The following describes in detail steps of a resource configuration method
200 according to an embodiment of this application with reference to FIG. 2 from a
perspective of device interaction.

[0054] In S210, a terminal device receives resource configuration information sent
by anetwork device, where the resource configuration information includes at least one
of the following: indication information used to indicate a time domain period or
indication information used to indicate a transmission occasion TO determining manner,
and the TO determining manner includes a first determining manner or a second
determining manner.

[0055] First, the indication information (denoted as indication information #A for
ease of differentiation and understanding) used to indicate the time domain period
(denoted as a time domain period #A for ease of description) may be used to indicate a
time domain length of the time domain period #A. The time domain length of the time
domain period #A may be P symbols. P is an integer greater than 1. Alternatively, the
time domain length of the time domain period #A may be a value in a unit of ms.
[0056] Then, indication information (denoted as indication information #B for ease
of differentiation and understanding) used to indicate the transmission occasion TO

11
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determining manner indicates the first TO determining manner or the second TO
determining manner. Simply speaking, the first TO determining manner indicates that
the terminal device may determine a TO within the time domain period #A on
consecutive slots, and one slot includes at most one TO. The second TO determining
manner indicates that the terminal device may determine a TO within the time domain
period #A on consecutive slots, and each of at least one of slots included in the time
domain period #A may include at least one TO. For specific descriptions of the two TO
determining manners, refer to the following related descriptions. Only brief
descriptions are provided herein.

[0057] Optionally, the resource configuration information further includes the
following content:

[0058] Time domain resource offset parameter, used to determine a start symbol of
a time domain period.

[0059] Time domain resource allocation parameter, including a parameter used to
indicate a time domain length of a TO, that is, a quantity of symbols occupied by the
TO, and further including a parameter used to indicate a start symbol of the TO.

[0060] In addition, the time domain resource allocation parameter may be used to
determine a time domain position of the first of all TOs. Herein, all the TOs represent
TOs in all time domain periods instead of all TOs in atime domain period (for example,
the time domain period #A). Specifically, in a time domain period (for example, the
time domain period #A), the terminal device may jointly determine, based on the
indication information #A used to indicate the time domain period #A and the time
domain resource allocation parameter, all TOs that are in the time domain period #A
and that are indicated by the network device.

[0061] In addition, in this embodiment of this application, within a time domain
period, a TO finally determined by the terminal device may not be completely the same
as the TO indicated by the time domain resource allocation parameter. For ease of
description, within a time domain period, a TO indicated by the network device by using
the time domain resource allocation parameter is denoted as a candidate TO. An
explanation of a candidate TO below is the same as that herein.

12
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[0062] Specifically, the terminal device may determine a start symbol of a candidate
TO by using a formula mod(n—1, T)=0. That is, a symbol meeting the formula is a start
symbol of a candidate TO. mod(n—1, T) represents a modulo operation performed on
n-1 by using T. n is an index of a symbol within the time domain period #A, and 1<n<P.
P is a quantity of symbols occupied by the time domain period #A. T indicates a quantity
of symbols occupied by a TO, and T may be determined based on the time domain
resource allocation parameter. Further, after a start symbol of a candidate TO is
determined, the start symbol of the candidate TO plus T symbols following the start
symbol of the candidate TO is a time domain position of the candidate TO.

[0063] Repetition quantity information: used to indicate a maximum quantity K of
times of repeatedly sending uplink data within a time domain period.

[0064] In this way, the terminal device may determine K TOs within a time domain
period (for example, the time domain period #A). In other words, the terminal device
may configure the K TOs within the time domain period.

[0065] However, it should be noted that K is a maximum quantity, configured by a
system, of times of repeatedly sending uplink data within a time domain period. In other
words, K is a quantity, configured by the system, of TOs that may be determined by the
terminal device within the time domain period. Actually, when the terminal device
determines a TO within the time domain period based on an actual situation, a quantity
of determined TOs (for example, the quantity of the TOs within the time domain period
is N) may not be equal to K. N may be greater than, equal to, or less than K.

[0066] For example, although the terminal device may determine the K TOs, when
at least some symbols of a TO suddenly cannot be used for grant-free uplink data
transmission, the terminal device may discard the TO based on a protocol or a system
stipulation. In this way, the quantity of the actually determined TOs within the time
domain period is less than K.

[0067] In S220, the terminal device determines, based on the resource configuration
information, time domain positions of N TOs within the time domain period, where N
is an integer greater than or equal to 1.

[0068] To be specific, the terminal device may determine the time domain positions

13
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of the N TOs within the time domain period #A based on the indication information #A,
the terminal device may determine the time domain positions of the N TOs within the
time domain period #A based on the indication information #B, or the terminal device
may determine the time domain positions of the N TOs within the time domain period
#A based on the indication information #A and the indication information #B.

[0069] For a specific manner of determining the time domain positions of the N
TOs, refer to the following related descriptions.

[0070] Therefore, according to the resource configuration manner provided in this
embodiment of this application, the terminal device receives the resource configuration
information sent by the network device, and determines, based on the indication
information used to indicate the time domain period and/or the indication information
used to indicate the TO determining manner, the time domain positions of the N TOs
within the time domain period, where the resource configuration information includes
the indication information used to indicate the time domain period and/or the indication
information used to indicate the TO determining manner, so that the terminal device
repeatedly sends uplink data on the N TOs, improving data transmission reliability.
[0071] With reference to FIG. 3 to FIG. 13, the following describes in detail a
plurality of manners in which the terminal device determines the N TOs based on the
resource configuration information in this embodiment of this application.

[0072] First, an available symbol in this embodiment of this application is described.
[0073] In this embodiment of this application, the available symbol indicates a
symbol that is in a slot and that can be used for uplink grant-free data transmission. For
example, the available symbol is a symbol configured by the network device by using
radio resource control (radio resource control, RRC) signaling or downlink control
information (downlink control information, DCI) to be used for uplink transmission.
For another example, the available symbol is an uplink symbol that is configured by the
network device by using RRC signaling or DCI to be used for uplink transmission and
not used to transmit other content. The other content may include uplink control
information (uplink control information, UCI), a scheduling request (scheduling request,
SR), hybrid automatic repeat request (hybrid automatic repeat reQuest, HARQ)

14
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feedback, a sounding reference signal (sounding reference signal, SRS), a channel state
information (channel state information, CSI) report, and the like.

[0074] Then, the first TO determining manner and the second TO determining
manner in this embodiment of this application are separately described.

[0075] First TO determining manner

[0076] In the first TO determining manner, the terminal device may determine the
time domain positions of the N TOs in a plurality of consecutive slots within the time
domain period #A, and each of the plurality of consecutive slot includes at most one
TO.

[0077] In other words, an existence form of a TO in the plurality of consecutive
slots may include the following case: Each of the plurality of consecutive slots includes
one TO, and a time domain position of each TO in the slot is determined by the time
domain resource allocation parameter; or each of some of the plurality of consecutive
slots includes one TO, none of other slots includes a TO, and a time domain position of
each TO in the slot is determined by the time domain resource allocation parameter.
[0078] In the first TO determining manner, the terminal device determines the time
domain positions of the N TOs in the first N slots within the time domain period #A.
Each of the first N slots includes one TO, and a time domain position of each TO in a
corresponding slot is determined by the time domain resource allocation parameter. For
example, a TO is located on available symbols that are in all symbols indicated by the
time domain resource allocation parameter and that are in a corresponding slot.

[0079] A feature of the N TOs determined based on the first TO determining manner
is described with reference to FIG. 3 to FIG. 6 by using an example in which the time
domain length of the time domain period #A is 28 symbols, and the slots included in
the time domain period #A are a slot #1, a slot #2, and a slot #3.

[0080] As shown in FIG. 3, the determined TO is only in the slot #1. That is, N=1.
In addition, symbols occupied by the TO (thatis, aTO #1) in the slot #1 are consecutive.
[0081] As shown in FIG. 4, the determined TOs are in the slot #1 and the slot #2.
That is, N=2. The two TOs (that is, a TO #1 and a TO #2) each are continuous. The two
TOs occupy a same quantity of symbols. In addition, a position of a start symbol
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occupied by the TO #1 in the slot #1 is different from that of a start symbol occupied
by the TO #2 in the slot #2. For example, a time domain position of a TO that is
indicated by the time domain resource allocation parameter is the fourth to the seventh
symbols in a slot. For the TO #2, the third symbol in the slot #2 is not an available
symbol. Therefore, the fifth to the eighth available symbols in the slot #2 may be
determined as a time domain position of the TO #2.

[0082] As shown in FIG. 5, the determined TOs are in the slot #1 and the slot #2.
That is, N=2. The two TOs (that is, a TO #1 and a TO #2) each are continuous. In
addition, a start symbol of the TO #1 in the slot #1 is the same as that of the TO #2 in
the slot #2. That is, the start symbols are the third symbol. However, the two TOs occupy
different quantities of symbols. To be specific, the TO #1 occupies four symbols, and
the TO #2 occupies three symbols. For example, a time domain position of a TO that is
indicated by the time domain resource allocation parameter is the fourth to the seventh
symbols in a slot. For the TO #2, the seventh symbol in the slot #2 is not an available
symbol. Therefore, the fourth to the sixth available symbols in the slot #2 may be
determined as a time domain position of the TO #2.

[0083] As shown in FIG. 6, the determined TOs are in the slot #1 and the slot #2.
That is, N=2. The two TOs (that is, a TO #1 and a TO #2) occupy a same quantity of
symbols, to be specific, four symbols. In addition, a start symbol of the TO #1 in the
slot #1 is the same as that of the TO #2 in the slot #2. That is, the start symbols are the
third symbol. However, the TO #1 is continuous, and the TO #2 is discontinuous.
[0084] Therefore, symbols occupied by a TO may be consecutive, for example, TOs
shown in FIG. 3 to FIG. 5, or symbols occupied by a TO may be inconsecutive, for
example, TO #2 shown in FIG. 6. When each of at least two slots includes one TO, the
two TOs may occupy a same quantity of symbols, for example, the TOs shown in FIG.
4 or FIG. 6, or the two TOs may occupy different quantities of symbols, for example,
the TOs shown in FIG. 5. When each of at least two slots includes one TO, start symbols
of the two TOs may be the same in corresponding slots, for example, the TOs shown in
FIG. 5 or FIG. 6, or start symbols of the two TOs may be different in corresponding
slots, for example, the TOs shown in FIG. 4.
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[0085] Specifically, when determining the N TOs on the plurality of consecutive
slots, the terminal device may determine the N TOs specifically in the following three
manners (that is, a manner 1#A, a manner 1#B, and a manner #1C).

[0086] Manner 1#A

[0087] As described above, the resource configuration information further includes
the time domain resource allocation parameter, and the time domain resource allocation
parameter includes the parameter used to indicate the quantity of the symbols occupied
by the TO.

[0088] In the manner #1A, for ease of description, a process in which the terminal
device determines a TO is used as an example for description.

[0089] When there is an available symbol in aslot, a quantity y of available symbols
is less than or equal to a quantity x that is of symbols occupied by a TO and that is

2t

¥
X , 1t 1s

indicated by the time domain resource allocation parameter. When

considered that the TO may be configured in the slot, and a quantity of symbols

b | =

21

occupied by an actually determined TO is y. When , it is considered that the TO

may not be configured in the slot.

t is a preset value. The preset value may be specified in a protocol or a
system, or may be delivered by the network device to the terminal device by using
higher layer signaling (for example, RRC signaling) or bottom layer signaling (for
example, a media access control (media access control, MAC) control element (control
element, CE) or DCI).

[0090] For example, it is assumed that the quantity x that is of the symbols occupied
by the TO and that is indicated by the time domain resource allocation parameter is 4,

there are only three available symbols in a slot within the time domain period #A, and

y
= =0.75>0.b5
tis 0.5. X indicates that the TO may be configured in the slot. The TO

determined in this case may correspond to the TO #2 shown in FIG. 5, and the TO #2
occupies three symbols.

[0091] By way of example rather than limitation, the time domain positions of the
N TOs that are determined in the manner A may alternatively be the time domain
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positions in any one of FIG. 3 to FIG. 6.

[0092] Manner 1#B

[0093] The resource configuration information further includes the time domain
resource allocation parameter. The time domain resource allocation parameter includes
the parameter used to indicate the quantity of the symbols occupied by the TO and the
parameter used to indicate the start symbol of the TO. The terminal device may
determine, based on the time domain resource allocation parameter, a time domain
position of each of the TOs (namely, candidate TOs) that are within the time domain
period #A and that are indicated by the network device. For a specific determining
manner, refer to the foregoing related descriptions. Details are not described herein
again,

[0094] In the time domain period #A, starting from the first slot within the time
domain period #A, the TOs indicated by the network device are determined based on
the time domain resource allocation parameter, and available symbols in the TOs
indicated by the network device are determined as a time domain position of a TO. In
other words, available symbols in candidate TOs that are in each slot and that are
indicated by the time domain resource allocation parameter are determined as the time
domain position of the TO, until the time domain positions of the N TOs are determined
within the time domain period #A or a time domain position of the last TO is determined
in the last slot within the time domain period #A.

[0095] It should be noted that available symbols in symbols indicated by the time
domain resource allocation parameter are symbols indicated by the network device as
"uplink". Information used to indicate the "uplink" symbols may be carried in RRC
signaling used to configure a symbol direction in a slot. The symbol direction includes
three types: "uplink”, "downlink", or "flexible". A symbol whose symbol direction is
"uplink" is used for uplink transmission, a symbol whose symbol direction is
"downlink" is used for downlink transmission, and a symbol whose symbol direction is
"flexible" represents a flexible symbol.

[0096] Therefore, in a slot, the available symbols in the symbols indicated by the
time domain resource allocation parameter may be all or some of the symbols indicated
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by the time domain resource allocation parameter, provided that the symbols are
available symbols.

[0097] For example, assuming that the symbols indicated by the time domain
resource allocation parameter are the fourth to the seventh symbols in a slot, in FIG. 4,
available symbols in the TO #1 determined in the time domain period #A are all of the
symbols indicated by the time domain resource allocation parameter; in FIG. 5,
available symbols in the TO #2 determined in the time domain period #A are some of
the symbols indicated by the time domain resource allocation parameter.

[0098]  Manner 14C

[0099] In the time domain period #A, available symbols in symbols that are in the
first slot and that are indicated by the time domain resource allocation parameter are
determined as a time domain position of the first TO. In other words, available symbols
in candidate TOs that are in the first slot and that are indicated by the time domain
resource allocation parameter are determined as the time domain position of the first
TO. Starting from the second slot within the time domain period #A, symbols that are
in each slot and that have same positions as symbols of the first TO in the first slot are
determined as another TO within the time domain period #A, until the time domain
positions of the N TOs are determined within the time domain period #A or a time
domain position of the last TO is determined in the last slot within the time domain
period #A.

[00100] Same as the explanation in the manner #1B, available symbols in symbols
indicated by the time domain resource allocation parameter are symbols indicated by
the network device as "uplink". Information used to indicate the "uplink" symbols may
be carried in RRC signaling used to configure a symbol direction in a slot. The symbol
direction includes three types: "uplink", "downlink", or "flexible". A symbol whose
symbol direction is "uplink” is used for uplink transmission, a symbol whose symbol
direction is "downlink" is used for downlink transmission, and a symbol whose symbol
direction is "flexible" represents a flexible symbol.

[0100] It should be noted that time domain positions of all TOs within a time
domain period are completely the same in respective slots in the manner #1. However,
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time domain positions of TOs in different periods may be different. This is not limited
in this embodiment of this application.

[0101] Second TO determining manner

[0102] In the second TO determining manner, the terminal device may determine
the TOs within the time domain period #A in the consecutive slots. Each of the at least
one of the slots included in the time domain period #A may include at least one TO. In
other words, in the slots included in the time domain period #A, one or more TOs may
be determined in a slot provided that a condition is met.

[0103] Likewise, a feature of the N TOs determined in the second TO determining
manner is described with reference to FIG. 7 to FIG. 13 by using an example in which
the time domain length P of the time domain period #A is equal to 28, and the slots
included in the time domain period #A are a slot #1, a slot #2, and a slot #3.

[0104] As shown in FIG. 7, the determined TOs are in the slot #1 and the slot #2.
In addition, there are two TOs (that is, a TO #1 and a TO #2) in the slot #1, and there is
one TO (that is, a slot #3) in the slot #2. That is, N=3. In addition, each TO occupies a
same quantity of symbols, and symbols occupied by the TO are consecutive. The TO
#1 and the TO #2 that are neighboring and that are in the same slot #1 are inconsecutive.
[0105] As shown in FIG. 8, the determined TOs are only in the slot #1. There are
two TOs (that is, a TO #1 and a TO #2) in the slot #1. That is, N=2. In addition, each
TO occupies a same quantity of symbols, and symbols occupied by the TO are
consecutive. The TO #1 and the TO #2 that are neighboring and that are located in the
same slot #1 are inconsecutive.

[0106] As shown in FIG. 9, the determined TOs are only in the slot #1. There are
two TOs (that is, a TO #1 and a TO #2) in the slot #1. That is, N=2. In addition, each
TO occupies a same quantity of symbols, symbols occupied by the TO #1 are
consecutive, and symbols occupied by the TO #2 are inconsecutive. TO #1 and TO #2
that are neighboring and that are in the same slot #1 are inconsecutive.

[0107] As shown in FIG. 10, the determined TOs are only in the slot #1. There are
two TOs (that is, a TO #1 and a TO #2) in the slot #1. That is, N=2. In addition, each
TO occupies a same quantity of symbols, and symbols occupied by the TO are
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consecutive. TO #1 and TO #2 that are neighboring and that are in the same slot #1 are
consecutive.

[0108] As shown in FIG. 11, the determined TOs are in the slot #1 and the slot #2.
In addition, there are two TOs (that is, a TO #1 and a TO #2) in the slot #1, and there is
one TO (that is, a slot #3) in the slot #2. That is, N=3. In addition, a quantity of symbols
occupied by the TO #2 and a quantity of symbols occupied by the TO #3 are the same,
are 3, and are different from a quantity (that is, 4) of symbols occupied by the TO #1.
However, symbols occupied by each TO are consecutive. The TO #1 and the TO #2 that
are neighboring and that are in the same slot #1 are consecutive.

[0109] As shown in FIG. 12, the determined TOs are in the slot #1 and the slot #2.
In addition, the first TO (that is, a TO #1) is in the slot #1, and the second TO (that is, a
TO #2) is in the slot #1 and the slot #2. In other words, the TO #2 crosses slots, and
N=2. In addition, a quantity of symbols occupied by the TO #1 and a quantity of
symbols occupied by the TO #2 are the same, and are 4. Symbols occupied by each TO
are consecutive. Two neighboring TOs are inconsecutive.

[0110] As shown in FIG. 13, the determined TOs are in the slot #1 and the slot #2.
In addition, the first TO (that is, a TO #1) is in the slot #1, and the second TO (that is, a
TO #2) is in the slot #1 and the slot #2. In other words, the TO #2 crosses slots, and
N=2. In addition, a quantity of symbols occupied by the TO #1 and a quantity of
symbols occupied by the TO #2 are the same, and are 4. Symbols occupied by the TO
#2 are inconsecutive. The two neighboring TOs are inconsecutive.

[0111] Therefore, symbols occupied by a TO may be consecutive, for example, the
TOs shown in FIG. 7 or FIG. 8, or may be inconsecutive, for example, the TO #2 shown
in FIG. 9. A TO may be in a same slot, or may be in two slots, for example, as shown
by the TO #2 in FIG. 12 or FIG. 13. When a slot includes a plurality of TOs, two
neighboring TOs may be consecutive, for example, the TO #1 and the TO #2 shown in
each of FIG. 7 to FIG. 9, or two neighboring TOs may be inconsecutive, for example,
the TO #1 and the TO #2 shown in FIG. 9. When a slot includes a plurality of TOs, the
two TOs may occupy a same quantity of symbols, for example, TO #1 and TO #2 shown
in each of FIG. 7 to FIG. 10, or the two TOs may occupy different quantities of symbols,
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for example, the TO #1 and the TO #2 shown in FIG. 11.
[0112] Specifically, the second TO determining manner may include three manners
(that is, a manner #2A, a manner #2B, and a manner #2C). The following separately
describes the three manners in detail.
[0113] Manner #2A
[0114] The terminal device determines the first Y available symbols within the time
domain period as a time domain position of the first TO within the time domain period,
where Y is an integer greater than or equal to 1; and

the terminal device determines the first Z available symbols that are after
the n'™ TO within the time domain period as a time domain position of the (n+1)" TO
within the time domain period, where 1<n<N, and Z is an integer greater than or equal
to l.
[0115] Specifically, in the manner #2A, Y available symbols starting from the first
symbol within the time domain period #A are determined as the time domain position
of the first TO within the time domain period #A. The Y available symbols are the first
Y symbols within the time domain period #A. After determining the time domain
position of the first TO, the terminal device determines Z available symbols starting
from a next symbol of the first TO as a time domain position of the second TO within
the time domain period #A. The Z available symbols are the first Z available symbols
that are after the first TO. The rest may be deduced by analogy until the time domain
positions of all the TOs within the time domain period #A, that is, the time domain
positions of the N TOs, are determined.
[0116] Optionally, the first Y available symbols within the time domain period are
consecutive or inconsecutive, or the first Z available symbols after the n TO are
consecutive or inconsecutive.
[0117] Values of Y and Z may be specified in a protocol or a system, or may be
delivered by the network device to the terminal device by using higher layer signaling
(for example, RRC signaling) or bottom layer signaling (for example, a MAC CE or
DCI).
[0118] It should be understood that the values of Y and Z may be the same or may

22

Date Regue/Date Received 2020-07-10



10

15

20

25

30

CA 03088226 2020-07-10

be different. If the values of Y and Z are the same, the network device may deliver only
one parameter to the terminal device.
[0119] In this embodiment of this application, the manner #2A may alternatively be
described as follows:
[0120] If there are Y available symbols starting from the first symbol within the
time domain period, the terminal device determines the Y available symbols as a time
domain position of the first TO within the time domain period, where Y is an integer
greater than or equal to 1; and

if there are Z available symbols starting from a next symbol of the n" TO
within the time domain period, the terminal device determines the Z available symbols
as a time domain position of the (n+1)" TO within the time domain period, where
1<n<N, and Z is an integer greater than or equal to 1.
[0121] Optionally, the Y available symbols are consecutive or inconsecutive, or the
Z available symbols are consecutive or inconsecutive.
[0122] In other words, in the manner #2A, the terminal device determines whether
there are the Y available symbols starting from the first symbol within the time domain
period #A, determines the Y available symbols as the time domain position of the first
TO within the time domain period #A if there are the Y available symbols, also
determines whether there are the Z available symbols starting from the next symbol of
the first TO after determining the time domain position of the first TO, and determines
the Z available symbols as a time domain position of the second TO within the time
domain period #A if there are the Z available symbols. The rest may be deduced by
analogy until the time domain positions of all the TOs within the time domain period
#A, that is, the time domain positions of the N TOs, are determined.
[0123] It should be understood that the Y available symbols may include the first
symbol, or may not include the first symbol. When the first symbol is an available
symbol, the Y available symbols include the first symbol. When the first symbol is an
unavailable symbol, the Y available symbols do not include the first symbol. Likewise,
the Z available symbols may include the next symbol of the n™ TO, or may not include
the next symbol of the n™ TO. When the next symbol of the n® TO is an available
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symbol, the Z available symbols include the next symbol of the n® TO. When the next
symbol of the n® TO is an unavailable symbol, the Z available symbols do not include
the next symbol of the n'" TO.
[0124] Using FIG. 7 to FIG. 13 as an example, the N TOs determined based on the
manner #2A may be TOs in any form.
[0125] Manner #2B
[0126] The terminal device determines the first Y available symbols in a same slot
and within the time domain period as a time domain position of the first TO within the
time domain period; and

the terminal device determines the first Z available symbols that are after
the n TO within the time domain period as a time domain position of the (n+1)" TO
within the time domain period, where 1<n<N, and Z is an integer greater than or equal
to 1.
[0127] In other words, compared with the manner #2A, the first Y available
symbols in the time domain period #A are in the same slot.
[0128] Optionally, that the terminal device determines the first Z available symbols
that are after the n™ TO as the time domain position of the (n+1)" TO within the time
domain period includes:

determining, by the terminal device, the first Z available symbols that are in
a same slot and after the n™ TO within the time domain period as the time domain
position of the (n+1)™ TO.
[0129] That is, compared with the manner #2A, the first Z available symbols after
the n TO are in the same slot.
[0130] If the first Y available symbols within the time domain period #A are in the
same slot and the first Z available symbols after the nt TO are in the same slot, using
FIG. 7 to FIG. 13 as an example, the N TOs determined in the manner #2B may be TOs
in any form in FIG. 7 to FIG. 11.
[0131] Optionally, the first Y available symbols in the same slot and within the time
domain period are consecutive or inconsecutive, or the first Z available symbols in the
same slot and after the n TO are consecutive or inconsecutive.
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[0132] For descriptions of Y and Z herein, refer to the foregoing descriptions of Y
and Z in the manner #2A.
[0133] In this embodiment of this application, the manner #2B may alternatively be
described as follows:
[0134] If there are Y available symbols starting from the first symbol within the
time domain period, and the Y symbols are in a slot, the terminal device determines the
Y available symbols as a time domain position of the first TO within the time domain
period, where Y is an integer greater than or equal to 1; and

if there are Z available symbols starting from a next symbol of the n" TO
within the time domain period, the terminal device determines the Z available symbols
as a time domain position of the (n+1)" TO within the time domain period, where
1<n<N, and Z is an integer greater than or equal to 1.
[0135] That is, compared with the another description of the manner #2A, the Y
available symbols are in the same slot.
[0136] Optionally, that if there are the Z available symbols starting from the next
symbol of the n™ TO within the time domain period, the terminal device determines the
Z available symbols as the time domain position of the (n+1)" TO within the time
domain period, where 1<n<N, and Z is an integer greater than or equal to 1 includes:

if there are Z available symbols starting from the next symbol of the n TO
within the time domain period, and the Y symbols are located in a slot, determining, by
the terminal device, the Z available symbols as the time domain position of the (n+1)®
TO within the time domain period, where 1<n<N, and Z is an integer greater than or
equal to 1.
[0137] That is, compared with the another description of the manner #2A, the Z
available symbols are in the same slot.
[0138] Manner #2C
[0139] The terminal device determines start symbols of M candidate TOs within
the time domain period, where M is an integer greater than or equal to 1;

the terminal device determines Y available symbols from a start symbol of
the m™ candidate TO to a previous symbol of a start symbol of the (m+1)* candidate
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TO as a time domain position of a TO, where 1<m<M; and

the terminal device determines Z available symbols from a start symbol of
the M™ candidate TO to the last symbol within the time domain period as a time domain
position of the last TO within the time domain period.
[0140] Optionally, the Y available symbols are consecutive or inconsecutive, or the
Z available symbols are consecutive or inconsecutive.
[0141] In other words, in the manner #2C, the terminal device determines the N
TOs based on the determined start symbols of the M candidate TOs. If a quantity of
available symbols in start symbols of two neighboring candidate TOs are greater than
or equal to Y, Y of the available symbols are used to configure one TO. The candidate
TO is the TO indicated by the time domain resource allocation parameter.
[0142] Specifically, starting from the first candidate TO, if there are Y available
symbols from a start symbol of the first candidate TO to a previous symbol of the second
candidate TO, the Y available symbols are determined as a time domain position of the
first TO. Starting from the second candidate TO, if there are Y available symbols from
a start symbol of the second candidate TO to a previous symbol of a start symbol of the
third candidate TO, the Y available symbols are determined as a time domain position
of the second TO. The rest may be deduced by analogy until the last candidate TO (that
is, the M™ candidate TO) within the time domain period #A. If there are Z available
symbols from a start symbol of the last candidate TO to the last symbol within the time
domain period #A, the Z available symbols are determined as a time domain position
of the last TO within the time domain period #A.
[0143] Values of Y and Z may be specified in a protocol or a system, or may be
delivered by the network device to the terminal device by using higher layer signaling
(for example, RRC signaling) or bottom layer signaling (for example, a MAC CE or
DCI).
[0144] It should be understood that the values of Y and Z may be the same, or may
be different. If the values of Y and Z are the same, the network device may deliver only
one parameter to the terminal device.
[0145] It should be further understood that the Y available symbols may include the
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start symbol of the m™ candidate TO and the previous symbol of the start symbol of the
(m+1)™ candidate TO, or may not include the start symbol of the m™ candidate TO and
the previous symbol of the start symbol of the (m+1)™ candidate TO. Whether the Y
available symbols include the start symbol of the m™ candidate TO and the previous
symbol of the start symbol of the (m+1)" candidate TO is specifically determined
depending on whether the start symbol of the m™ candidate TO and the previous symbol
of the start symbol of the (m+1)* candidate TO are available symbols. Likewise, the Z
available symbols may include the start symbol of the M candidate TO and the last
symbol within the time domain period, or may not include a next symbol of the n* TO
and the last symbol within the time domain period. Whether the Z available symbols
include the start symbol of the M™ candidate TO and the last symbol within the time
domain period is specifically determined depending on whether the start symbol of the
Mt candidate TO and the last symbol within the time domain period are available
symbols.
[0146] Optionally, that the terminal device determines the Y available symbols
from the start symbol of the m™ candidate TO to the previous symbol of the start symbol
of the (m+1)™" candidate TO as the time domain position of the TO includes:
determining, by the terminal device, Y available symbols in a same slot and
from the start symbol of the m™ candidate TO to the previous symbol of the start symbol
of the (m+1)™ candidate TO as the time domain position of the TO, where 1<m<M; and
that the terminal device determines Y available symbols from the start
symbol of the M™ candidate TO to the last symbol within the time domain period as the
time domain position of the last TO within the time domain period includes:
determining, by the terminal device, Y available symbols in a same slot and
from the start symbol of the M™ candidate TO to the last symbol within the time domain
period as the time domain position of the last TO within the time domain period.
[0147] In other words, the Y available symbols are in the same slot, and the Z
available symbols are in the same slot.
[0148] Optionally, that the terminal device determines the start symbols of the M
candidate TOs within the time domain period includes:
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determining, by the terminal device, the start symbols of the M candidate
TOs based on the time domain period and the time domain resource allocation
parameter.
[0149] As described above, the time domain resource allocation parameter includes
the parameter used to indicate the quantity of the symbols occupied by the TO. The
terminal device determines the time domain period #A based on the indication
information #A, and determines, in the time domain period #A, the start symbols of the
M candidate TOs within the time domain period #A based on the time domain resource
allocation parameter.
[0150] Specifically, the terminal device may determine a start symbol of each
candidate TO by using a formula mod(n-1, T)=0. That is, a symbol meeting the formula
is a start symbol of a candidate TO. mod(n—1, T) represents a modulo operation
performed on n—1 by using T. n is an index of a symbol within the time domain period
#A, and 1<n<P. P is a quantity of symbols occupied by the time domain period #A. T
indicates a quantity of symbols occupied by a TO, and T may be determined based on
the time domain resource allocation parameter, for example, indicated by the time
domain resource allocation parameter.
[0151] Compared with the first TO determining manner, because a plurality of TOs
may be configured in one slot in the second TO determining manner, a delay caused by
transmitting data by using a repetition mechanism can be significantly reduced, and the
second TO determining manner can be well applied to a scenario of a service having a
relatively high requirement on a transmission delay and reliability.
[0152] The foregoing describes in detail the first TO determining manner and the
second TO determining manner in this embodiment of this application. The following
describes in detail a specific process in which the terminal device determines a target
TO determining manner (the first TO determining manner or the second TO
determining manner) based on the resource configuration information, and further
determines the time domain positions of the N TOs in the target TO determining manner
in this embodiment of this application.
[0153] In this embodiment of this application, the terminal device may determine
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the target TO determining manner based on the resource configuration information in
three manners (namely, a manner #A, a manner #B, and a manner #C). The following
separately describes the three manners.
10154] Manner #A
[0155] The terminal device determines, based on a length of the time domain period,
a TO determining manner to be used. For example:
[0156] If the time domain length of the time domain period is greater than a preset
time domain length, the terminal device determines, in the first TO determining manner,
the time domain positions of the N TOs within the time domain period P; or

if the time domain length of the time domain period is less than a preset time
domain length, the terminal device determines, in the second TO determining manner,
the time domain positions of the N TOs within the time domain period.
[0157] In this way, the terminal device may repeat the uplink data based on the N
TOs.
[0158] The preset time domain length may be L symbols, the time domain length
of the time domain period #A may be P symbols, where both L and P are integers greater
than 1. Alternatively, the preset time domain length may be a value in a unit of ms, and
the time domain length of the time domain period #A may be a value in a unit of ms.
[0159] Specifically, if the time domain length of the time domain period #A is
greater than the preset time domain length, to some extent, it indicates that duration
occupied by the time domain period #A is relatively long, and determining the N TOs
in the first TO determining manner can also meet a requirement. That is, the first TO
determining manner is the target TO determining manner. On the contrary, if the time
domain length of the time domain period #A is less than the preset time domain length,
to some extent, it indicates that duration occupied by the time domain period #A is
relatively short. To ensure data transmission reliability, the time domain positions of the
N TOs may be determined in the second TO determining manner. That is, the second
TO determining manner is the target TO determining manner.
[0160] By way of example rather than limitation, if the time domain length of the
time domain period #A is equal to the preset time domain length, the terminal device
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may determine the time domain positions of the N TOs in the first TO determining
manner or the second TO determining manner.

[0161] Optionally, the preset time domain length is a time domain length of a slot.

[0162] For example, it is assumed that the preset time domain length is a time
domain length of a slot, and the slot is 14 symbols. That is, L=14. If P=28, that is, the
time domain length of the time domain period #A is 28 symbols, the time domain
positions of the N TOs are determined in the first TO determining manner. If P=7, the
time domain positions of the N TOs are determined in the second TO determining
manner.

[0163] Optionally, L=A*K, where A is a preset value, and K is a maximum quantity
that is of times of repeatedly sending the uplink data within a time domain period and
that is preset by a system. For specific descriptions of K, refer to the foregoing
descriptions of the repetition quantity information used to indicate K. Details are not
described herein again.

[0164] Optionally, A is a quantity of symbols occupied by a slot.

[0165] For example, it is assumed that the preset time domain length is a time
domain length of a slot, and the slot is 14 symbols. That is, A=14. If K=2, L=28. If
P=32, that is, the time domain length of the time domain period #A is 32 symbols,
because 32>28, the time domain positions of the N TOs are determined in the first TO
determining manner. If P=7, because 7<28, the time domain positions of the N TOs are
determined in the second TO determining manner.

[0166] Therefore, according to the resource configuration method provided in this
embodiment of this application, the terminal device determines the target TO
determining manner (the first TO determining manner or the second TO determining
manner) by comparing the time domain length of the time domain period with the preset
time domain length, so that the terminal device determines, based on the target TO
determining manner, the time domain positions of the N TOs within the time domain
period, repeating the uplink data for a plurality of times in the N TOs based on the
repetition mechanism, and improving data transmission reliability. In addition, for the
target TO determining manner determined by the terminal device by comparing the time
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domain length of the time domain period with the preset time domain length, because
arelationship between the time domain length of the time domain period and the preset
time domain length is considered, a TO determined by the terminal device in the target
TO determining manner can be better applicable to a case in which data is repeatedly
sent within the time domain period.

[0167]  Manner #B

[0168] The terminal device determines the time domain positions of the N TOs
within the time domain period P based on the indication information used to indicate
the TO determining manner.

[0169] That is, the terminal device determines the time domain positions of the N
TOs based on the indication information (that is, the indication information #B) used to
indicate the TO determining manner. The indication information #B indicates the first
TO determining manner or the second TO determining manner.

[0170] In this way, the terminal device determines the time domain positions of the
N TOs in the TO determining manner determined based on the indication information
#B, and then repeatedly transmits the uplink data based on the N TOs.

[0171] By way of example rather than limitation, the indication information #B may
alternatively be carried in information different from the resource configuration
information. For example, the indication information #B is carried in RRC signaling.
[0172] Therefore, according to the resource configuration method provided in this
embodiment of this application, the terminal device determines the target TO
determining manner (the first TO determining manner or the second TO determining
manner) based on the indication information used to indicate the TO determining
manner, so that the terminal device determines, based on the target TO determining
manner, the time domain positions of the N TOs within the time domain period,
repeating the uplink data for a plurality of times in the N TOs based on the repetition
mechanism, and improving data transmission reliability.

[0173]  Manner # C

[0174] The terminal device determines, based on the time domain resource
allocation parameter, a TO determining manner to be used. For example:
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[0175] The terminal device determines a start symbol of the first candidate TO
within the time domain period #A; and

Y1>t

_ 1
if X , the terminal device determines the time domain positions of the
N TOs in the second TO determining manner; or

o<y,

if X , the terminal device determines the time domain positions of the

N TOs in the first TO determining manner, where y; represents a quantity of available
symbols starting from the start symbol of the first candidate TO, the y: available
symbols and symbols occupied by the first candidate TO are in a same slot, x; is
determined based on the time domain resource allocation parameter, for example,
indicated by the time domain resource allocation parameter, and may indicate a quantity
of the symbols occupied by the first candidate TO, and t; is a preset value.

[0176] y1 and t; may be specified in a protocol or a system, or may be delivered by
the network device to the terminal device by using higher layer signaling (for example,
RRC signaling) or bottom layer signaling (for example, a MAC CE or DCI).

[0177] Specifically, the terminal device may determine the start symbol of the first
candidate TO within the time domain period #A based on the time domain period #A
and the time domain resource allocation parameter. Starting from the start symbol of

the first candidate TO, if there are the y; available symbols in the slot to which the first

candidate TO belongs, y:1 is compared with x;. If , the terminal device

determines the time domain positions of the N TOs in the first TO determining manner.

Y1<t1

If % , the terminal device determines the time domain positions of the N TOs in

the first TO determining manner.

[0178] Therefore, according to the resource configuration method in this
embodiment of this application, the terminal device receives the resource configuration
information sent by the network device, and determines, based on the indication
information used to indicate the time domain period or the indication information used
to indicate the TO determining manner, the time domain positions of the N TOs within

the time domain period, where the resource configuration information includes the
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indication information used to indicate the time domain period or the indication
information used to indicate the TO determining manner, so that the terminal device
repeatedly sends the uplink data on the N TOs, improving data transmission reliability;

in addition, the terminal device determines the target TO determining
manner (the first TO determining manner or the second TO determining manner) by
comparing the time domain length of the time domain period with the preset time
domain length, so that the terminal device determines, based on the target TO
determining manner, the time domain positions of the N TOs within the time domain
period, repeating the uplink data for a plurality of times in the N TOs based on the
repetition mechanism, and improving data transmission reliability; furthermore, for the
target TO determining manner determined by the terminal device by comparing the time
domain length of the time domain period with the preset time domain length, because
the relationship between the time domain length of the time domain period and the
preset time domain length is considered, the TO determined by the terminal device
based on the target TO determining manner can be better applicable to the case in which
the data is repeatedly sent within the time domain period; and

in addition, the terminal device determines the target TO determining
manner (the first TO determining manner or the second TO determining manner) based
on the indication information used to indicate the TO determining manner, so that the
terminal device determines, based on the target TO determining manner, the time
domain positions of the N TOs within the time domain period, repeating the uplink data
for a plurality of times in the N TOs based on the repetition mechanism, and improving
data transmission reliability.
[0179] The foregoing describes the resource configuration method according to the
embodiments of this application in detail with reference to FIG. 1 to FIG. 13. The
following describes a communications apparatus according to the embodiments of this
application with reference to FIG. 14 and FIG. 15. The technical features described in
the method embodiments are also applicable to the following apparatus embodiments.
[0180] FIG. 14 is a schematic block diagram of a communications apparatus 300
according to an embodiment of this application. As shown in FIG. 14, the
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communications apparatus 300 includes:

a receiving unit 310, configured to receive resource configuration
information sent by a network device, where the resource configuration information
includes at least one of the following: indication information used to indicate a time
domain period or indication information used to indicate a transmission occasion TO
determining manner, and the TO determining manner includes a first TO determining
manner or a second TO determining manner; and

a processing unit 320, configured to determine, based on the resource
configuration information, time domain positions of N TOs within the time domain
period.

[0181] Therefore, according to the communications apparatus provided in this
embodiment of this application, the communications apparatus receives the resource
configuration information sent by the network device, and determines, based on the
indication information used to indicate the time domain period and/or the indication
information used to indicate the TO determining manner, the time domain positions of
the N TOs within the time domain period, where the resource configuration information
includes the indication information used to indicate the time domain period and/or the
indication information used to indicate the TO determining manner, so that the
communications apparatus repeatedly sends uplink data on the N TOs, improving data
transmission reliability.

[0182] Optionally, the processing unit 320 is specifically configured to:

determine, in the first TO determining manner if a time domain length of the
time domain period is greater than a preset time domain length, the time domain
positions of the N TOs within the time domain period.

[0183] Therefore, the communications apparatus provided in this embodiment of
this application determines a target TO determining manner (the first TO determining
manner or the second TO determining manner) by comparing the time domain length
of the time domain period with the preset time domain length, and determines the time
domain positions of the N TOs within the time domain period in the first TO
determining manner when the time domain length of the time domain period is greater
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than the preset time domain length, repeating the uplink data for a plurality of times in
the N TOs based on a repetition mechanism, and improving data transmission reliability.
[0184] Optionally, the processing unit 320 is specifically configured to:

determine, in the second TO determining manner if the time domain length
of the time domain period is less than the preset time domain length, the time domain
positions of the N TOs within the time domain period.
[0185] Therefore, the communications apparatus provided in this embodiment of
this application determines the target TO determining manner (the first TO determining
manner or the second TO determining manner) by comparing the time domain length
of the time domain period with the preset time domain length, and determines the time
domain positions of the N TOs within the time domain period in the second TO
determining manner when the time domain length of the time domain period is less than
the preset time domain length, repeating the uplink data for a plurality of times in the
N TOs based on the repetition mechanism, and improving data transmission reliability.
[0186] Optionally, the processing unit 320 is specifically configured to:

determine the time domain positions of the N transmission occasions within
the time domain period based on the indication information used to indicate the TO
determining manner.
[0187] Therefore, the communications apparatus provided in this embodiment of
this application determines the target TO determining manner (the first TO determining
manner or the second TO determining manner) by using the indication information used
to indicate TO determining manner, so that the communications apparatus determines,
based on the target TO determining manner, the time domain positions of the N TOs
within the time domain period, repeating the uplink data for a plurality of times in the
N TOs based on the repetition mechanism, and improving data transmission reliability.
[0188] Optionally, the second TO determining manner is:

determining the first'Y available symbols within the time domain period as
a time domain position of the first TO within the time domain period, where Y is an
integer greater than or equal to 1; and

determining the first Z available symbols that are after the n® TO within the
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time domain period as a time domain position of the (n+1)® transmission occasion
within the time domain period, where 1<n<N, and Z is an integer greater than or equal
to 1.
[0189] Optionally, the first Y available symbols within the time domain period are
the first Y available symbols in a same slot.
[0190] Optionally, the first Z available symbols after the n™ transmission occasion
are the first Z available symbols in a same slot and after the n' transmission occasion.
[0191] Optionally, the second TO determining manner is:

determining start symbols of M candidate TOs within the time domain
period, where M is an integer greater than or equal to 1;

determining Y available symbols from a start symbol of the m™ candidate
TO to a previous symbol of a start symbol of the (m+1)® candidate TO as a time domain
position of a TO, where 1<m<M, and Y is an integer greater than or equal to 1; and

determining Z available symbols from a start symbol of the M™ candidate
TO to the last symbol within the time domain period as a time domain position of the
last TO within the time domain period, where Z is an integer greater than or equal to 1.
[0192] Optionally, the Y available symbols are in a same slot, and the Z available
symbols are in a same slot.
[0193] Optionally, the resource configuration information further includes a time
domain resource allocation parameter used to determine a time domain position of the
first TO; and

the processing unit 320 is specifically configured to determine the start
symbols of the M candidate TOs based on the time domain period and the time domain
resource allocation parameter.
[0194] The communications apparatus 300 may correspond to (for example, may
be configured in or may be) the control device described in the method 200. In addition,
modules or units in the communications apparatus 300 are separately configured to
perform actions or processing processes performed by the control device in the method
200. To avoid repetition, detailed descriptions thereof are omitted herein.
[0195] In this embodiment of this application, the communications apparatus 300
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may be a terminal device. FIG. 15 is a schematic structural diagram of a terminal device
400 for resource configuration according to an embodiment of this application. As
shown in FIG. 15, the terminal device 400 may include a processor 410, a transmitter
420, and a receiver 430. The processor 410, the transmitter 420, and the receiver 430
are communicatively connected to each other. Optionally, the terminal device further
includes a memory 440. The memory 440 is connected to the processor 410. Optionally,
the processor 410, the memory 440, the transmitter 420, and the receiver 430 may be
connected to each other. The memory 440 may be configured to store an instruction.
The processor 410 is configured to execute the instruction stored in the memory 440,
to control the transmitter 420 to send information or the receiver 430 to receive a signal.
[0196] In this case, the receiving unit 310 in the communications apparatus 300
shown in FIG. 14 may correspond to the receiver 430 in the terminal device 400 shown
in FIG. 15, and the processing unit 320 in the communications apparatus 300 shown in
FIG. 14 may correspond to the processor 410 in the terminal device 400 shown in FIG.
15.

[0197] In the embodiments of this application, the communications apparatus 300
may be a chip (or a chip system) installed in a terminal device. In this case, the
communications apparatus 300 may include a processor and an input/output interface.
The processor may be connected to another element in the terminal device in which the
processor is located or a transceiver of a network device by using the input/output
interface. Optionally, the communications apparatus further includes a memory. The
memory is connected to the processor. Optionally, the processor, the memory, and the
transceiver may be connected to each other. The memory may be configured to store an
instruction. The processor is configured to execute the instruction stored in the memory,
to control the transceiver to send information or a signal.

[0198] In this case, the receiving unit in the communications apparatus 300 shown
in FIG. 14 may correspond to the input interface, and the processing unit 320 in the
communications apparatus 300 shown in FIG. 14 may correspond to the processor.
[0199] It should be noted that the foregoing method embodiment in the
embodiments of this application may be applied to a processor, or implemented by a
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processor. The processor may be an integrated circuit chip and has a signal processing
capability. In an implementation process, the steps in the foregoing method embodiment
can be completed by using a hardware integrated logic circuit in the processor or by
using instructions in a form of software. The foregoing processor may be a general
purpose processor, a digital signal processor (digital signal processor, 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, a discrete gate or a transistor logic device, or a discrete
hardware component. The processor may implement or perform the methods, the steps,
and logical block diagrams that are disclosed in the embodiments of this application.
The general purpose processor may be a microprocessor, or the processor may be any
conventional processor or the like. The steps of the method disclosed with reference to
the embodiments of this application may be directly executed and completed by using
a hardware decoding processor, or may be executed and completed by using a
combination of hardware and software modules in a decoding processor. The software
module may be located in a mature storage medium in the art, for example, a random
access memory, a flash memory, a read-only memory, a programmable read-only
memory or an electrically erasable programmable memory, or a register. The storage
medium is located in a memory. The processor reads information in the memory, and
completes the steps in the foregoing methods in combination with hardware of the
processor.

[0200] It may be understood that the memory in the embodiments of this application
may be a volatile memory or a nonvolatile memory, or may include a volatile memory
and a nonvolatile memory. The nonvolatile memory may be a read-only memory (read-
only memory, ROM), a programmable read-only memory (programmable ROM,
PROM), an erasable programmable read-only memory (erasable PROM, EPROM), an
electrically erasable programmable read-only memory (electrically EPROM,
EEPROM), or a flash memory. The volatile memory may be a random access memory
(random access memory, RAM), used as an external cache. Through example but not
limitative description, many forms of RAMs may be used, for example, a static random

38

Date Recue/Date Received 2020-07-10



10

15

20

25

30

CA 03088226 2020-07-10

access memory (static RAM, SRAM), a dynamic random access memory (dynamic
RAM, DRAM), a synchronous dynamic random access memory (synchronous DRAM,
SDRAM), a double data rate synchronous dynamic random access memory (double
data rate SDRAM, DDR SDRAM), an enhanced synchronous dynamic random access
memory (enhanced SDRAM, ESDRAM), a synchlink dynamic random access memory
(synchlink DRAM, SLDRAM), and a direct rambus random access memory (direct
rambus RAM, DR RAM). It should be noted that the memory of the system and method
described in this specification includes but is not limited to these and any memory of
another proper type.

[0201] A person of ordinary skill in the art may be aware that, in combination with
the examples described in the embodiments disclosed in this specification, units and
algorithm steps may be implemented by electronic hardware or a combination of
computer software and electronic hardware. Whether the functions are performed by
hardware or software depends on particular applications and design constraint
conditions of the technical solutions. A person skilled in the art may use different
methods to implement the functions for each particular application, but it should not be
considered that the implementation goes beyond the scope of this application.

[0202] It may be clearly understood by a person skilled in the art that, for the
purpose of convenient and brief description, for a detailed working process of the
foregoing system, apparatus, and unit, refer to a corresponding process in the foregoing
method embodiment, and details are not described herein again.

[0203] In the several embodiments provided in this application, it should be
understood that the disclosed system, apparatus, and method may be implemented in
other manners. For example, the apparatus embodiment described above is merely an
example. For example, division into units is merely logical function division and may
be other division during actual implementation. For example, a plurality of units or
components may be combined or integrated into another system, or some features may
be ignored or not performed. In addition, the displayed or discussed mutual couplings
or direct couplings or communication connections may be implemented by using some
interfaces. The indirect couplings or communication connections between the
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apparatuses or units may be implemented in electronic, mechanical, or other forms.
[0204] The units described as separate parts may or may not be physically separate,
and parts displayed as units may or may not be physical units, and may be located in
one position, or may be distributed on a plurality of network units. Some or all of the
units may be selected based on actual requirements to achieve the objectives of the
solutions of the embodiments.

[0205] In addition, functional units in the embodiments of this application may be
integrated into one processing unit, or each of the units may exist alone physically, or
two or more units are integrated into one unit.

[0206] When the functions are implemented in the form of a software functional
unit and sold or used as an independent product, the functions may be stored in a
computer-readable storage medium. Based on such an understanding, the technical
solutions of this application essentially, or the part contributing to the prior art, or some
of the technical solutions may be implemented in a form of a software product. The
computer software product is stored in a storage medium, and includes several
instructions for instructing a computer device (which may be a personal computer, a
server, a network device, or the like) to perform all or some of the steps of the method
in the embodiments of this application. The foregoing storage medium includes: any
medium that can store program code, for example, a USB flash drive, a removable hard
disk, a read-only memory (read-only memory, ROM), a random access memory
(random access memory, RAM), a magnetic disk, or an optical disc.

[0207] The foregoing descriptions are merely specific implementations of this
application, but the protection scope of this application is not limited thereto. Any
variation or replacement readily figured out by a person skilled in the art within the
technical scope disclosed in this application shall fall within the protection scope of this
application. Therefore, the protection scope of this application shall be subject to the

protection scope of the claims.
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AMENDED CLAIMS

What is claimed is:

1. A resource configuration method, applied to a communications apparatus, and comprising:

receiving resource configuration information sent by a network device, wherein the resource
configuration information comprises at least one of the following: indication information used to
indicate a time domain period or indication information used to indicate a transmission occasion
determining manner, and the transmission occasion determining manner comprises a first
transmission occasion determining manner or a second transmission occasion determining manner;
and

determining, based on the resource configuration information, time domain positions of N
transmission occasions within the time domain period.

2. The method according to claim 1, wherein the determining, based on the resource
configuration information, time domain positions of N transmission occasions within the time domain
period comprises:

determining, in the first transmission occasion determining manner if a time domain length of
the time domain period is greater than a preset time domain length, the time domain positions of the
N transmission occasions within the time domain period.

3. The method according to claim 1 or 2, wherein the determining, based on the resource
configuration information, time domain positions of N transmission occasions within the time domain
period comprises:

determining, in the second transmission occasion determining manner if the time domain length
of the time domain period is less than the preset time domain length, the time domain positions of the
N transmission occasions within the time domain period.

4. The method according to claim 1, wherein the determining, based on the resource
configuration information, time domain positions of N transmission occasions within the time domain
period comprises:

determining, based on the indication information used to indicate the transmission occasion
determining manner, the time domain positions of the N transmission occasions within the time
domain period.

5. The method according to any one of claims 1 to 4, wherein the second transmission occasion
determining manner is:

determining the first Y available symbols within the time domain period as a time domain
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position of the first transmission occasion within the time domain period, wherein Y is an integer
greater than or equal to 1; and

determining the first Z available symbols that are after the n™ transmission occasion within the
time domain period as a time domain position of the (n+1)™ transmission occasion within the time
domain period, wherein 1<n<N, and Z is an integer greater than or equal to 1.

6. The method according to claim 5, wherein the determining the first Y available symbols within
the time domain period as a time domain position of the first transmission occasion within the time
domain period comprises:

determining the first Y available symbols in a same slot and within the time domain period as
the time domain position of the first transmission occasion within the time domain period.

7. The method according to claim 5 or 6, wherein the determining the first Z available symbols
that are after the n™ transmission occasion within the time domain period as a time domain position
of the (n+1)™ transmission occasion within the time domain period comprises:

determining the first Z available symbols that are in a same slot and after the n™ transmission
occasion within the time domain period as the time domain position of the (n+1)" transmission
occasion.

8. The method according to any one of claims 1 to 4, wherein the second transmission occasion
determining manner is:

determining start symbols of M candidate transmission occasions within the time domain period,
wherein M is an integer greater than or equal to 1;

determining Y available symbols from a start symbol of the m' candidate transmission occasion
to a previous symbol of a start symbol of the (m+1)* candidate transmission occasion as a time
domain position of a transmission occasion, wherein 1<m<M, and Y is an integer greater than or
equal to 1; and

determining Z available symbols from a start symbol of the M candidate transmission occasion
to the last symbol within the time domain period as a time domain position of the last transmission
occasion within the time domain period, wherein Z is an integer greater than or equal to 1.

9. The method according to claim 8, wherein the determining Y available symbols from a start
symbol of the m™ candidate transmission occasion to a previous symbol of a start symbol of the
(m+1)" candidate transmission occasion as a time domain position of a transmission occasion
comprises:

determining Y available symbols in a same slot and from the start symbol of the m™ candidate
transmission occasion to the previous symbol of the start symbol of the (m+1)" candidate

transmission occasion as the time domain position of the transmission occasion; and
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the determining Z available symbols from a start symbol of the M™ candidate transmission
occasion to the last symbol within the time domain period as a time domain position of the last
transmission occasion within the time domain period comprises:

determining Z available symbols in a same slot and from the start symbol of the M™ candidate
transmission occasion to the last symbol within the time domain period as the time domain position
of the last transmission occasion within the time domain period.

10. The method according to claim 8 or 9, wherein the resource configuration information further
comprises a time domain resource allocation parameter used to determine a time domain position of
the first transmission occasion; and

the determining start symbols of M candidate transmission occasions within the time domain
period comprises:

determining the start symbols of the M candidate transmission occasions based on the time
domain period and the time domain resource allocation parameter.

11. A communications apparatus, comprising:

a receiving unit, configured to receive resource configuration information sent by a network
device, wherein the resource configuration information comprises at least one of the following:
indication information used to indicate a time domain period or indication information used to
indicate a transmission occasion determining manner, and the transmission occasion determining
manner comprises a first transmission occasion determining manner or a second transmission
occasion determining manner; and

a processing unit, configured to determine, based on the resource configuration information,
time domain positions of N transmission occasions within the time domain period.

12. The communications apparatus according to claim 11, wherein the processing unit is
specifically configured to:

determine, in the first transmission occasion determining manner if a time domain length of the
time domain period is greater than a preset time domain length, the time domain positions of the N
transmission occasions within the time domain period.

13. The communications apparatus according to claim 11 or 12, wherein the processing unit is
specifically configured to:

determine, in the second transmission occasion determining manner if the time domain length
of the time domain period is less than the preset time domain length, the time domain positions of the
N transmission occasions within the time domain period.

14. The communications apparatus according to claim 11, wherein the processing unit is

specifically configured to:
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determine, based on the indication information used to indicate the transmission occasion
determining manner, the time domain positions of the N transmission occasions within the time
domain period.

15. The communications apparatus according to any one of claims 11 to 14, wherein the second
transmission occasion determining manner is:

determining the first Y available symbols within the time domain period as a time domain
position of the first transmission occasion within the time domain period, wherein Y is an integer
greater than or equal to 1; and

determining the first Z available symbols that are after the n transmission occasion within the
time domain period as a time domain position of the (n+1)® transmission occasion within the time
domain period, wherein 1<n<N, and Z is an integer greater than or equal to 1.

16. The communications apparatus according to claim 15, wherein the first Y available symbols
within the time domain period are the first Y available symbols in a same slot.

17. The communications apparatus according to claim 15 or 16, wherein the first Z available
symbols after the n™ transmission occasion are the first Z available symbols in a same slot and after
the n™ transmission occasion.

18. The communications apparatus according to any one of claims 11 to 14, wherein the second
transmission occasion determining manner is:

determining start symbols of M candidate transmission occasions within the time domain period,
wherein M is an integer greater than or equal to 1;

determining Y available symbols from a start symbol of the m' candidate transmission occasion
to a previous symbol of a start symbol of the (m+1)* candidate transmission occasion as a time
domain position of a transmission occasion, wherein 1<m<M, and Y is an integer greater than or
equal to 1; and

determining Z available symbols from a start symbol of the M candidate transmission occasion
to the last symbol within the time domain period as a time domain position of the last transmission
occasion within the time domain period, wherein Z is an integer greater than or equal to 1.

19. The communications apparatus according to claim 18, wherein the Y available symbols are
in a same slot, and the Z available symbols are in a same slot.

20. The communications apparatus according to claim 18 or 19, wherein the resource
configuration information further comprises a time domain resource allocation parameter used to
determine a time domain position of the first transmission occasion; and

the processing unit is specifically configured to determine the start symbols of the M candidate

transmission occasions based on the time domain period and the time domain resource allocation
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parameter.

21. A computer-readable storage medium, wherein the computer-readable storage medium stores
a computer program; and when the computer program is run on a computer, the computer is enabled
to perform the method according to any one of claims 1 to 10.

22. A chip system, comprising a processor, an input/output interface, and a bus, wherein

the input interface is configured to receive input resource configuration information, the resource
configuration information comprises at least one of the following: indication information used to
indicate a time domain period or indication information used to indicate a transmission occasion
determining manner, and the transmission occasion determining manner comprises a first
transmission occasion determining manner or a second transmission occasion determining manner;
and

the processor is configured to determine, based on the resource configuration information, time
domain positions of N transmission occasions within the time domain period.

23. A computer program product, wherein the computer program product comprises computer
program code; and when the computer program code is run by a communications unit and a
processing unit or a transceiver and a processor of a communications device, the communications
device is enabled to perform the method according to any one of claims 1 to 10.

24. A computer program, wherein when the computer program is run on a computer, the

computer is enabled to implement the method according to any one of claims 1 to 10.
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