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TRANSMISSION MODE DETERMINING METHOD,
INFORMATION CONFIGURATION METHOD, AND

DEVICE

CROSS-REFERENCE TO RELATED APPLICATIONS

This application claims priority to Chinese Patent Application No. 201910673788.5,
filed in China on July 24, 2019, which is incorporated herein by reference in its

entirety.

TECHNICAL FIELD

[0001] This disclosure relates to the field of communications technologies, and
in particular, to a transmission mode determining method, an information

configuration method, and a device.

BACKGROUND

[0002] High-frequency transmission is one of the features of a 5th generation
(5th generation, 5G) mobile communications system. However, a higher
transmission frequency used by a network device leads to a more limited coverage.
Therefore, the concept of multiple transmission reception points (Transmission
Reception Point, TRP) is introduced into 5G, and one cell may include multiple
TRPs. The multiple TRPs may together send data to one terminal device (User
Equipment, UE) to improve throughput or reliability.

[0003] Currently, it has already been confirmed that a multi-TRP transmission
scenario supports various transmission modes. For example, in terms of frequency-

domain resources used for multi-TRP transmission, the multi-TRP transmission
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scenario can support frequency division multiplexing (Frequency Division
Multiplexing, FDM), time division multiplexing (Time Division Multiplexing,
TDM), and space division multiplexing (Space Division Multiplexing, SDM); in
terms of types of supported services, the multi-TRP transmission scenario can
support various transmission schemes such as enhanced mobile broadband (Enhance
Mobile Broadband, eMBB) and ultra reliable & low latency communication (Ultra
Reliable & Low Latency Communication, uRLLC); in terms of participation modes
of the TRPs for transmitting data to the same UE, the multi-TRP transmission
scenario can support single-TRP transmission, dynamic point selection (Dynamic
Point Selection, DPS), non-coherent joint transmission (Non-Coherent Joint
Transmission, NCJT), and the like; and in terms of control signaling indication, one
downlink control information (Downlink Control Information, DCI) included in one
physical downlink control channel (Physical Downlink Control Channel, PDCCH)
may schedule one or more physical downlink shared channels (Physical Downlink
Shared Channel, PDSCH) to be sent by multiple TRPs to a same UE, and multiple
DClIs included in multiple PDCCHs may schedule PDSCHs to be sent by respective
TRPs.

[0004] However, in a multi-TRP scenario, when the UE receives the PDSCH
scheduled by one DCI, how to determine a specific transmission mode is not clear

yet.

SUMMARY

[0005] This disclosure provides a transmission mode determining method, an
information configuration method, and a device, to determine a transmission mode
of a PDSCH, thereby ensuring that the PDSCH is correctly received.

[0006] According to a first aspect, a transmission mode determining method is

provided, where the method is applied to a terminal device and includes:
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determining, based on first preset information, a transmission mode of a
physical downlink shared channel PSDCH scheduled by one downlink control
information DCI; where

the first preset information is carried in at least one of radio resource
control (Radio Resource Control, RRC), a media access control control element
(MAC Control Element, MAC CE), and the DCI.

[0007] According to a second aspect, an information configuration method is
provided, where the method is applied to a network device and includes:

sending fourth preset information to a terminal device; where

the fourth preset information is used for configuring a second parameter,
the second parameter is a frequency-domain division mode for a physical downlink
shared channel PDSCH, and the second parameter is used by the terminal device to
determine a transmission mode of the PDSCH.

[0008] According to a third aspect, a terminal device is provided. The terminal
device includes:

a transmission mode determining module, configured to determine, based
on first preset information, a transmission mode of a physical downlink shared
channel PSDCH scheduled by one downlink control information DCI; where

the first preset information is carried in at least one of radio resource
control RRC, a media access control control element MAC CE, and the DCI.

[0009] According to a fourth aspect, a network device is provided. The network
device includes:

a sending module, configured to send fourth preset information to a
terminal device; where

the fourth preset information is used for configuring a second parameter,
the second parameter is a frequency-domain division mode for a physical downlink
shared channel PDSCH, and the second parameter is used by the terminal device to
determine a transmission mode of the PDSCH.

[0010] According to a fifth aspect, a terminal device is provided. The terminal
device includes a memory, a processor, and a wireless communication program
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stored in the memory and capable of running on the processor, where when the
wireless communication program is executed by the processor, the steps of the
method according to the first aspect are implemented.

[0011] According to a sixth aspect, a network device is provided. The network
device includes a memory, a processor, and a wireless communication program
stored in the memory and capable of running on the processor, and when the wireless
communication program is executed by the processor, the steps of the method
according to the second aspect are implemented.

[0012] According to a seventh aspect, a computer-readable medium is provided.
The computer-readable medium stores a wireless communication program, and when
the wireless communication program is executed by a processor, the steps of the
method according to the first aspect or the second aspect are implemented.

[0013] In the embodiments of this disclosure, the terminal device can determine,
based on a preset parameter included in at least one of RRC, a MAC CE, and one
DCI scheduling a PDSCH, a transmission mode of the PDSCH, so that the PDSCH

can be correctly received, thereby improving communication reliability.

BRIEF DESCRIPTION OF DRAWINGS

[0014] To describe the technical solutions in the embodiments of this disclosure
or in the prior art more clearly, the following briefly describes the accompanying
drawings required for describing the embodiments or the prior art. Apparently, the
accompanying drawings in the following description show merely some
embodiments recorded in this disclosure, and a person of ordinary skill in the art
may still derive other drawings from these accompanying drawings without creative
efforts.

[0015] FIG. 1 is a schematic flowchart of an embodiment of a transmission mode
determining method according to this disclosure;

[0016] FIG. 2 is a schematic flowchart of an embodiment of an information

configuration method according to this disclosure;
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[0017] FIG. 3 is a schematic structural diagram of an embodiment of a terminal
device according to this disclosure;

[0018] FIG. 4 is a schematic structural diagram of an embodiment of a network
device according to this disclosure;

[0019] FIG. 5 is a schematic structural diagram of another embodiment of a
terminal device according to this disclosure; and

[0020] FIG. 6 is a schematic structural diagram of another embodiment of a

network device according to this disclosure.

DESCRIPTION OF EMBODIMENTS

[0021] To make a person skilled in the art understand the technical solutions in
this disclosure better, the following clearly and completely describes the technical
solutions in the embodiments of this disclosure with reference to the accompanying
drawings in the embodiments of this disclosure. Apparently, the described
embodiments are merely some but not all of the embodiments of this disclosure. All
other embodiments obtained by a person of ordinary skill in the art based on the
embodiments of this disclosure without creative efforts shall fall within the
protection scope of this disclosure.

[0022] It should be understood that, the technical solutions in the embodiments
of this disclosure may be applied to various communications systems, for rxample, a
global system for mobile communication (Global System of 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, general packet radio service (General Packet
Radio Service, GPRS), a long 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) system, a universal mobile
telecommunication system (Universal Mobile Telecommunication System, UMTS),

a worldwide interoperability for microwave access (Worldwide Interoperability for
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Microwave Access, WIMAX) communications system, or a 5G system which is also
known as a new radio (new radio, NR) system.

[0023] User equipment UE may also be referred to as a mobile terminal (Mobile
Terminal), a mobile terminal device, or the like and may communicate with at least
one core network through a radio access network (Radio Access Network, RAN).
The terminal device may be a mobile terminal, such as a mobile phone (or referred
to as a "cellular" phone) or a computer with a mobile terminal, and may, for
example, be a portable, pocket-sized, handheld, computer built-in, or in-vehicle
mobile apparatus, which exchanges voice and/or data with the radio access network.
[0024] A network device is an apparatus deployed in a radio access network and
used for configuring information. The network device may be a base station, and the
base station may be a base transceiver station (Base Transceiver Station, BTS) in
GSM or CDMA, may be a NodeB (NodeB) in WCDMA, or may be an evolved
NodeB (evolved Node B, eNB, or e-NodeB) in LTE or a 5G NodeB (gNB), or a
network-side device in a later evolved communications system. However, the terms
used do not constitute any limitation on the protection scope of this disclosure.
[0025] As shown in FIG. 1, a transmission mode determining method provided
in an embodiment of this disclosure can be applied to a terminal device. The method
may include the following steps.

[0026] Step 101: Determine, based on first preset information, a transmission
mode of a physical downlink shared channel PSDCH scheduled by one downlink
control information DCI; where the first preset information is carried in at least one
of radio resource control RRC, a media access control control element MAC CE, and
the DCI.

[0027] For example, the transmission mode of the PDSCH may include but is
not limited to: at least one of a transmission scheme and transmission configuration
information. For example, the transmission scheme is a transmission scheme such as
FDM, TDM, or SDM; and the transmission configuration information includes a
transmission configuration indicator (Transmission Configuration Indicator, TCI)

state, and the like.
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[0028] Example 1
[0029] The transmission mode of the PDSCH includes the transmission scheme
of the PDSCH. Correspondingly, step 101 may include:

determining, based on a preset parameter included in the first preset
information, a transmission scheme of the PDSCH; where

the preset parameter includes at least one of a first parameter, a second
parameter, a third parameter, a fourth parameter, and a fifth parameter. The following
describes the five parameters in detail.
[0030] (1) First parameter
[0031] The first parameter is the number of slot-based repetitions of the PDSCH
in time domain. The first parameter is generally configured by RRC information and
may be represented by N. 3GPP NR Rel-15 is taken as an example. The first
parameter is configured by a pdsch-AggregationFactor field in PDSCH-Config of
RRC, and a value may be 2, 4, or &, that is, N=2, 4, or 8. If this field is not
configured in PDSCH-Config, it means that no slot-based repetition exists, that is,
N=1.
[0032] (2) Second parameter
[0033] The second parameter is a frequency-domain division mode for the
PDSCH. The second parameter may be configured by any information of the RRC,
MAC CE, and DCI, and a value of the second parameter is one of a first value, a
second value, and a third value.
[0034] Optionally, the second parameter is configured by the RRC information.
That is, optionally, before step 101, the method shown in FIG. 1 further includes:

receiving fourth preset information from a network device, where the
fourth preset information is used for configuring the second parameter, and the
fourth preset information is carried in the RRC; and

determining, based on the fourth preset information, the second

parameter.



10

15

20

25

[0035] The first value indicates that the frequency-domain division mode for the
PDSCH is a first preset mode, where the first preset mode is a division mode that
does not use a frequency division multiplexing FDM transmission scheme.

[0036] The second value indicates that the frequency-domain division mode for
the PDSCH is a second preset mode, where the second preset mode is a division
mode in a preset FDM transmission scheme. For example, a typical preset FDM
transmission scheme may be an FDM transmission scheme supported by uRLLC
under TRPs. Correspondingly, the second preset mode may be a frequency-domain
division mode in a first transmission mode (represented by scheme 2a) in the FDM
transmission scheme supported by uRLLC under multiple transmission reception
points.

[0037] The third value indicates that the frequency-domain division mode for the
PDSCH is a third preset mode, where the third preset mode is another division mode
in the preset FDM scheme. For example, a typical preset FDM transmission scheme
may be an FDM transmission scheme supported by uRLLC under multiple TRPs.
Correspondingly, the second preset mode may be a frequency-domain division mode
in a second transmission mode (represented by scheme 2b) in the FDM transmission
scheme supported by uRLLC under multiple transmission reception points.

[0038] For example, the first value, the second value, and the third value of the
second parameter may be represented by 1, 2, and 3, respectively.

[0039] (3) Third parameter

[0040] The third parameter is the number of TCI states indicated by the DCI
scheduling the PDSCH. The third parameter is generally configured by the RRC
information and is obtained from TCI field indication in the DCI scheduling the
PDSCH. Some TCI states are selected by the MAC CE. A value of the third
parameter may be 1, meaning that the number of TCI states indicated by the TCI
field is 1; or a value of the third parameter may be greater than 1, for example, 2,
meaning that the number of TCI states indicated by the TCI field is 2.

[0041] (4) Fourth parameter
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[0042] The fourth parameter is the number of mini-slot (mini-slot) based
repetitions of the PDSCH in time domain. The fourth parameter is generally
configured or indicated by any information of the RRC, MAC CE, and DCI, and the
fourth parameter may be represented by K. Generally, when K=1 (a value of the
fourth parameter is 1), it means that the number of mini-slot-based repetitions of the
PDSCH in time domain that is configured by the network device is 1, that is, no
mini-slot-based repetition exists. When K is greater than 1 (a value of the fourth
parameter is greater than 1), it means that the number of mini-slot-based repetitions
of the PDSCH in time domain that is configured by the network device is greater
than 1 (for example, 2, 4, or 8).

[0043] (5) Fifth parameter

[0044] The fifth parameter is the number of demodulation reference signal
(Demodulation Reference Signal, DMRS) code division multiplexing (Code
Division Multiplexing, CDM) groups (group) of the PDSCH.

[0045] The fifth parameter is generally obtained from antenna port (Antenna
port) field indication in the DCI scheduling the PDSCH, and a value of the fifth
parameter may be 1, greater than 1, or the like.

[0046] Optionally, in addition to at least one of the foregoing five parameters,
the preset parameter may further include a sixth parameter. The sixth parameter is
the maximum number of layers that can be supported by the preset TDM
transmission scheme, and a value of the sixth parameter may be equal to 1 or greater
than 1. When the value of the sixth parameter is 1, it means that the maximum
number of layers that the preset TDM transmission scheme can support for each
repetition of the PDSCH in time domain is 1. When the value of the sixth parameter
is greater than 1, it means that the maximum number of layers that the preset TDM
transmission scheme can support for each repetition of the PDSCH in time domain is
greater than 1. For example, the preset TDM transmission scheme may be a first
TDM transmission scheme or another TDM transmission scheme that is supported
by uRLLC under multiple TRPs, generally represented by scheme 3 and scheme 4

respectively.
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[0047] Certainly, in addition to the first parameter, the second parameter, the
third parameter, the fourth parameter, the fifth parameter, and the sixth parameter,
the preset parameter may further include one or more other parameters, but is not
limited to at least one of the first parameter to the fifth parameter or at least one of
the first parameter to the sixth parameter. That is, in this embodiment of this
disclosure, the transmission mode of the PDSCH may also be determined based on a
value of a parameter other than the first parameter to the fifth parameter or based on
a value of a parameter other than the first parameter to the sixth parameter.

[0048] For clearer understanding of the technical solutions provided in this
disclosure, the following separately and briefly describes several transmission
schemes (scheme 1a, scheme 2a, scheme 2b, scheme 3, and scheme 4) supported by
uRLLC under multiple TRPs.

[0049] (1) SDM transmission scheme (scheme 1a)

[0050] In the SDM transmission scheme, n TCI states are indicated in one slot,
and time-frequency resources fully overlap between transmission occasions
(transmission occasion).

[0051] Specifically, each transmission occasion is one layer or a multi-layer set
of a same transport block (Transport block, TB), and the one layer or multi-layer set
is associated with one TCI state and one DMRS port or port set (that is, CDM groups
of a DMRS). Individual coding codewords of one redundancy version (Redundancy
Version, RV) are mapped to all space layers or a layer set. In terms of UE, different
coded bits are mapped to different layers or a layer set according to a mapping rule
the same as that defined by the 3GPP NR Rel-15 standard.

[0052] (2) FDM transmission scheme

[0053] In the FDM transmission scheme, n TCI states are indicated in one slot,
and frequency-domain resources do not overlap between transmission occasions
(transmission occasion). Each non-overlapped frequency-domain resource is
associated with one TCI state, and all the non-overlapped frequency-domain

resources are associated with one or more identical DMRS ports. The FDM
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supported by uRLLC under multiple TRPs includes the following two specific
transmission schemes.

[0054] In the first transmission scheme (scheme 2a), all resources are transmitted
by using individual coding codewords of one RV. In terms of UE, codewords are
mapped to all the resources by using a codeword-to-layer mapping rule the same as
that defined by the 3GPP Rel-15 standard.

[0055] In the second transmission scheme (scheme 2b), each non-overlapped
frequency-domain resource is transmitted by using individual coding codewords of
one RV. The RVs corresponding to the non-overlapped frequency-domain resources
may be the same or different.

[0056] (3) TDM scheme (scheme 3)

[0057] In the TDM transmission scheme, n TCI states are indicated in one slot,
and time-domain resources do not overlap. TBs transmitted in each transmission
occasion corresponds to one TCI state and one RV, and transmission is performed at
a of mini-slot (mini-slot) time-domain granularity in the transmission occasion. All
transmission occasions in one slot use a same modulation and coding scheme
(Modulation and Coding Scheme, MCS) and one or more identical DMRS ports.
Multiple transmission occasions may use same or different RVs/TCI states.

[0058] (4) TDM transmission scheme (scheme 4)

[0059] In the TDM transmission scheme, n (n < K) TCI states are indicated in K
slots, and TBs transmitted in each transmission occasion corresponds to one TCI
state and one RV. All transmission occasions in the K slots use a same MCS and one
or more identical DMRS ports. Multiple transmission occasions may use same or
different RVs/TCI states.

[0060] It should be noted that, the foregoing transmission schemes may be
combined, for example, scheme 1a and scheme 3 are combined (scheme latscheme
3), and scheme 2b and scheme 4 are combined (scheme 2b+scheme 4). The
foregoing transmission schemes supported by uRLLC are also applicable to the

eMBB service.
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[0061] The following are several transmission schemes supported by eMBB
under multiple TRPs.

[0062] (1) Single-TRP transmission scheme

[0063] PDSCH is always transmitted to one UE by one TRP. If a pdsch-
AggregationFactor field is configured in PDSCH-Config of RRC, a value may be 2,
4, or 8, that is, the first parameter is N=2, 4, or 8. If this field is not configured in
PDSCH-Config, it means that no slot-based repetition exists, that is, N=1.

[0064] (2) DPS transmission scheme

[0065] During each PDSCH scheduling, TRPs may be dynamically selected to
transmit the PDSCH to one UE. The TRPs for transmission may be dynamically
changed by changing a value of a TCI field in DCI. Configuration of slot-based
repetition is the same as that in (1).

[0066] (3) NCIJT transmission scheme scheduled by multiple DCIs

[0067] Multiple PDSCHs are scheduled by multiple DCIs. The DCIs shall
include all scheduling information corresponding to the PDSCHs. The multiple
scheduled PDSCHs may fully overlap or partially overlap or not overlap in time
domain and frequency domain. In a case that the multiple PDSCHs that
fully/partially overlap are scheduled for UE, there are some limitations on DMRS
configuration and bandwidth part (Bandwidth Part, BWP) activation. Details are not
described herein.

[0068] (4) NCJT transmission scheme scheduled by one DCI

[0069] This scheme is similar to the foregoing CDM transmission scheme
supported by uRLLC, that is, scheme 1a.

[0070] The following describes the transmission schemes represented by
combinations of different values of at least one parameter of the first parameter, the
second parameter, the third parameter, the fourth parameter, and the fifth parameter

(and the sixth parameter in some cases) with reference to Table 1.
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[0071] It should be noted that, in a case that any of the first parameter to the
sixth parameter is not defined in any of the following first to fifteenth conditions, it
means that a value of the parameter may be any value, or that the parameter is not
considered in determining the transmission scheme of the PDSCH. For example, the
following first condition does not specify the fifth parameter and the sixth parameter,
meaning that values of the fifth parameter and the sixth parameter may be any
values, that is, the value of the fifth parameter may be equal to 1 or greater than 1, or
meaning that the transmission scheme of the PDSCH is determined by using four
preset parameters including the first parameter, the second parameter, the third
parameter, and the fourth parameter, without considering values of the fifth
parameter and the sixth parameter.

[0072] It can be learned from Table 1 that, the determining, based on a preset
parameter included in the first preset information, a transmission scheme of the
PDSCH may include at least one of the following determining methods.

[0073] (1) When a first condition is met, that is, a value of the first parameter is
1, the value of the second parameter is the first value, a value of the third parameter
is 1, and a value of the fourth parameter is 1, determine that the transmission scheme
of the PDSCH is a first preset transmission scheme (corresponding to transmission
scheme 1 in Table 1).

[0074] For example, it can be learned from Table 1 that, the first preset
transmission scheme may specifically be that one DCI schedules one PDSCH with
no repetition in time domain, for example, single TRP or DPS transmission, or that
one DCI in a transmission scheme of scheduling multiple PDSCHs by multiple DCls
schedules one PDSCH.

[0075] (2) When a second condition is met, that is, a value of the first parameter
is 1, the value of the second parameter is the first value, a value of the third
parameter is greater than 1, a value of the fourth parameter is 1, and a value of the
fifth parameter is greater than 1, determine that the transmission scheme of the
PDSCH is a second preset transmission scheme (corresponding to transmission

scheme 2 in Table 1).
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[0076] Optionally, it can be learned from Table 1 that, the second condition may
further include that a value of the sixth parameter is greater than 1, that is, the second
condition may further include that the maximum number of layers supported by
scheme 3 is greater than 1.

[0077] For example, it can be learned from Table 1 that, the second preset
transmission scheme may specifically be scheme la with no repetition in time
domain. For the description of scheme 1la, reference is made to the above
description.

[0078] (3) When a third condition is met, that is, a value of the first parameter is
1, the value of the second parameter is the first value, a value of the third parameter
is greater than 1, a value of the fourth parameter is greater than 1, and a value of the
fifth parameter is greater than 1, determine that the transmission scheme of the
PDSCH is a third preset transmission scheme (corresponding to transmission scheme
3 in Table 1).

[0079] Optionally, it can be learned from Table 1 that, the third condition may
further include that a value of the sixth parameter is greater than 1, that is, the third
condition may further include that the maximum number of layers supported by
scheme 3 is greater than 1.

[0080] For example, it can be learned from Table 1 that, the third preset
transmission scheme may specifically be a combination of scheme 1a and scheme 3,
that is, a combination of the SDM transmission scheme and TDM transmission
scheme (K mini-slot-based repetitions) that are supported by uRLLC under multiple
TRPs. For the description of scheme la and scheme 3, reference is made to the
above description.

[0081] (4) When a fourth condition is met, that is, a value of the first parameter
is 1, the value of the second parameter is the first value, a value of the third
parameter is greater than 1, a value of the fourth parameter is greater than 1, and a
value of the fifth parameter is 1, determine that the transmission scheme of the
PDSCH is a fourth preset transmission scheme (corresponding to transmission

scheme 4 in Table 1).
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[0082] Optionally, it can be learned from Table 1 that, the fourth condition may
further include that a value of the sixth parameter is greater than 1, that is, the fourth
condition may further include that the maximum number of layers supported by
scheme 3 is greater than 1.

[0083] For example, it can be learned from Table 1 that, the fourth preset
transmission scheme may specifically be scheme 3, that is, a combination of the
TDM transmission scheme (K mini-slot-based repetitions) supported by uRLLC
under multiple TRPs.

[0084] (5) When a fifth condition is met, that is, a value of the first parameter is
1, the value of the second parameter is the first value, a value of the third parameter
is greater than 1, and a value of the fourth parameter is 1, determine that the
transmission scheme of the PDSCH is a fifth preset transmission scheme
(corresponding to transmission scheme 5 in Table 1).

[0085] Optionally, it can be learned from Table 1 that, the fifth condition may
further include that a value of the sixth parameter is 1, that is, the fifth condition may
further include that the maximum number of layers supported by scheme 3 is equal
to 1.

[0086] For example, it can be learned from Table 1 that, the fifth preset
transmission scheme may specifically be scheme la. In this case, the fifth preset
transmission scheme is the same as the second preset transmission scheme.

[0087] (6) When a sixth condition is met, that is, a value of the first parameter is
1, the value of the second parameter is the first value, a value of the third parameter
is greater than 1, and a value of the fourth parameter is greater than 1, determine that
the transmission scheme of the PDSCH is a sixth preset transmission scheme
(corresponding to transmission scheme 6 in Table 1).

[0088] Optionally, it can be learned from Table 1 that, the sixth condition may
further include that a value of the sixth parameter is 1, that is, the sixth condition
may further include that the maximum number of layers supported by scheme 3 is

equal to 1.
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[0089] For example, it can be learned from Table 1 that, the sixth preset
transmission scheme may specifically be scheme 3. In this case, the sixth preset
transmission scheme is the same as the fourth preset transmission scheme.

[0090] (7) When a seventh condition is met, that is, a value of the first parameter
is 1, the value of the second parameter is the second value, a value of the third
parameter is greater than 1, and a value of the fourth parameter is 1, determine that
the transmission scheme of the PDSCH is a seventh preset transmission scheme
(corresponding to transmission scheme 7 in Table 1).

[0091] For example, it can be learned from Table 1 that, the seventh preset
transmission scheme may specifically be scheme 2a. For the description of scheme
2a, reference is made to the above description.

[0092] (8) When an eighth condition is met, that is, a value of the first parameter
is 1, the value of the second parameter is the second value, a value of the third
parameter is greater than 1, and a value of the fourth parameter is greater than 1,
determine that the transmission scheme of the PDSCH is an eighth preset
transmission scheme (corresponding to transmission scheme 8 in Table 1).

[0093] For example, it can be learned from Table 1 that, the eighth preset
transmission scheme may specifically be a combination of scheme 2a and scheme 3.
[0094] (9) When a ninth condition is met, that is, a value of the first parameter is
1, the value of the second parameter is the third value, a value of the third parameter
is greater than 1, and a value of the fourth parameter is 1, determine that the
transmission scheme of the PDSCH is a ninth preset transmission scheme
(corresponding to transmission scheme 9 in Table 1).

[0095] For example, it can be learned from Table 1 that, the ninth preset
transmission scheme may specifically be scheme 2b.

[0096] (10) When a tenth condition is met, that is, a value of the first parameter
is 1, the value of the second parameter is the third value, a value of the third
parameter is greater than 1, and a value of the fourth parameter is greater than 1,
determine that the transmission scheme of the PDSCH is a tenth preset transmission
scheme (corresponding to transmission scheme 10 in Table 1).
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[0097] For example, it can be learned from Table 1 that, the tenth preset
transmission scheme may specifically be a combination of scheme 2b and scheme 3.

[0098] (11) When an ecleventh condition is met, that is, a value of the first
parameter is greater than 1 and a value of the third parameter is 1, determine that the
transmission scheme of the PDSCH is an eleventh preset transmission scheme
(corresponding to transmission scheme 11 in Table 1).

[0099] For example, it can be learned from Table 1 that, the eleventh preset
transmission scheme may specifically be that one DCI schedules one PDSCH with
no repetition in time domain, for example, single TRP or DPS transmission, or that
one DCI in a transmission scheme of scheduling multiple PDSCHs by multiple DClIs
schedules one PDSCH.

[00100] (12) When a twelfth condition is met, that is, a value of the first
parameter is greater than 1, the value of the second parameter is the first value, a
value of the third parameter is greater than 1, a value of the fourth parameter is 1,
and a value of the fifth parameter is 1, determine that the transmission scheme of the
PDSCH is a twelfth preset transmission scheme (corresponding to transmission
scheme 12 in Table 1).

[00101] For example, it can be learned from Table 1 that, the twelfth preset
transmission scheme may specifically be scheme 4.

[00102] (13) When a thirteenth condition is met, that is, a value of the first
parameter is greater than 1, the value of the second parameter is the first value, a
value of the third parameter is greater than 1, a value of the fourth parameter is
greater than 1, and a value of the fifth parameter is greater than 1, determine that the
transmission scheme of the PDSCH is a thirteenth preset transmission scheme
(corresponding to transmission scheme 13 in Table 1).

[00103] For example, it can be learned from Table 1 that, the thirteenth preset
transmission scheme may specifically be a combination of scheme 1a and scheme 4.
Optionally, the TCI states for each transmission are in a one-to-one correspondence
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[00104] (14) When a fourteenth condition is met, that is, a value of the first
parameter is greater than 1, the value of the second parameter is the second value, a
value of the third parameter is greater than 1, and a value of the fourth parameter is
1, determine that the transmission scheme of the PDSCH is a fourteenth preset
transmission scheme (corresponding to transmission scheme 14 in Table 1).

[00105] For example, it can be learned from Table 1 that, the fourteenth preset
transmission scheme may specifically be a combination of scheme 2a and scheme 4.

[00106] (15) When a fifteenth condition is met, that is, a value of the first
parameter is greater than 1, the value of the second parameter is the third value, a
value of the third parameter is greater than 1, and a value of the fourth parameter is
1, determine that the transmission scheme of the PDSCH is a fifteenth preset
transmission scheme (corresponding to transmission scheme 15 in Table 1).

[00107] For example, it can be learned from Table 1 that, the fifteenth preset
transmission scheme may specifically be a combination of scheme 2b and scheme 4.

[00108] It should be noted that, in addition to the 15 preset transmission schemes
correspondingly determined based on the 15 conditions, other conditions may also
be set in actual application to determine other preset transmission schemes, without
being limited to the above 15 cases.

[00109] It can be understood that, in Example 1, corresponding conditions may be
determined based on a value of the preset parameter (at least one of the first
parameter, the second parameter, the third parameter, the fourth parameter, and the
fifth parameter) included in the first preset information after the first preset
information is received, and then the specific transmission scheme of the PDSCH is
determined based on a correspondence between the conditions and the preset
transmission schemes.

[00110] Example 2

[00111] The transmission mode of the PDSCH includes transmission
configuration information of the PDSCH, and step 101 may further include:
determining, based on the preset parameter, transmission configuration information
of the PDSCH. The transmission configuration information may include a
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transmission configuration indicator (Transmission Configuration Indicator, TCI)
state.
[00112] First implementation of Example 2
[00113] The transmission configuration information includes TCI states, and the
determining, based on the preset parameter, transmission configuration information
of the PDSCH may specifically include:

when a value of the first parameter is greater than 1, the value of the
second parameter is the first value, a value of the third parameter is greater than 1,
and a value of the fourth parameter is 1, determining, based on preset TCI state
sequence information, a TCI state for each slot-based repetitive transmission of the
PDSCH in time domain.
[00114] More specifically, it can be learned from Table 1 and the foregoing
description of Table 1 that, the twelfth condition meets the requirement that a value
of the first parameter is greater than 1, the value of the second parameter is the first
value, a value of the third parameter is greater than 1, and a value of the fourth
parameter is 1. That means when it is determined in Example 1 that the transmission
scheme of the PDSCH is the twelfth preset transmission scheme, that is, when the
number of TCI states is greater than 1 and the transmission scheme of the PDSCH is
only slot-based repetitive transmission in time domain (for example, scheme 4 under
URLLC or a slot-based repetitive transmission scheme under eMBB), a TCI state for
each repetitive transmission of the PDSCH in time domain may be determined based
on the preset TCI state sequence information.
[00115] The preset TCI state sequence information may be configured by the
network device or prescribed by a protocol.
[00116] For example, the preset TCI state sequence information configured by the
network device includes the following TCI state sequence: {TCIl1, TCI2, TCII,
TCI2}, where TCI1 represents TCI state 1, and TCI2 represents TCI state 2. If values
of TCI states indicated by a TCI field included in the DCI scheduling the PDSCH are
17 and 60, it can be learned that the value of the third parameter is 2, that is, the
number of TCI states corresponding to the PDSCH scheduled by the DCI this time is
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2. Further, if it is determined that the transmission scheme of the PDSCH is the
twelfth preset transmission scheme, and N=8,

the first slot-based repetitive transmission of the PDSCH corresponds to
TCI state 1, with a TCI state value of 17,

the second slot-based repetitive transmission of the PDSCH corresponds
to TCI state 2, with a TCI state value of 60;

the third slot-based repetitive transmission of the PDSCH corresponds to
TCI state 1, with a TCI state value of 17,

the fourth slot-based repetitive transmission of the PDSCH corresponds
to TCI state 2, with a TCI state value of 60;

repetitive transmissions starting from the fifth slot-based repetitive
transmission of the PDSCH cyclically correspond to the TCI state sequence
configured by the network: {TCI1, TCI2, TCI1, TCI2}, that is,

the fifth slot-based repetitive transmission of the PDSCH corresponds to
TCI state 1, with a TCI state value of 17;

the sixth slot-based repetitive transmission of the PDSCH corresponds to
TCI state 2, with a TCI state value of 60;

the seventh slot-based repetitive transmission of the PDSCH corresponds
to TCI state 1, with a TCI state value of 17; and

the eighth slot-based repetitive transmission of the PDSCH corresponds
to TCI state 2, with a TCI state value of 60.
[00117] Alternatively, the transmission configuration information includes TCI
states, and the determining, based on the preset parameter, transmission
configuration information of the PDSCH may specifically include:

when a value of the first parameter is 1, the value of the second parameter
is the first value, a value of the third parameter is greater than 1, and a value of the
fourth parameter is greater than 1, determining, based on preset TCI state sequence
information, a TCI state for each mini-slot-based repetitive transmission of the

PDSCH in time domain.
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[00118] More specifically, it can be learned from Table 1 and the foregoing
description of Table 1 that, the fourth condition and the sixth condition meet the
requirement that a value of the first parameter is 1, the value of the second parameter
is the first value, a value of the third parameter is greater than 1, and a value of the
fourth parameter is greater than 1. That means when it is determined in Example 1
that the transmission scheme of the PDSCH is the fourth preset transmission scheme
or the sixth preset transmission scheme, that is, when the number of TCI states is
greater than 1 and the transmission scheme of the PDSCH is only mini-slot-based
repetition in time domain (for example, scheme 3 under URLLC), a TCI state for
each repetitive transmission of the PDSCH in time domain may be determined based
on the preset TCI state sequence information.
[00119] For example, the preset TCI state sequence information configured by the
network device includes the following TCI state sequence: {TCI1, TCI1, TCI2,
TCI2}, where TCI1 represents TCI state 1, and TCI2 represents TCI state 2. If values
of TCI states indicated by a TCI field included in the DCI scheduling the PDSCH are
17 and 60, it can be learned that the value of the third parameter is 2, that is, the
number of TCI states corresponding to the PDSCH scheduled by the DCI this time is
2. Further, if it is determined that the transmission scheme of the PDSCH is the sixth
preset transmission scheme, and K=4,

the first mini-slot-based repetitive transmission of the PDSCH
corresponds to TCI state 1, with a TCI state value of 17;

the second mini-slot-based repetitive transmission of the PDSCH
corresponds to TCI state 1, with a TCI state value of 17;

the third mini-slot-based repetitive transmission of the PDSCH
corresponds to TCI state 2, with a TCI state value of 60; and

the fourth mini-slot-based repetitive transmission of the PDSCH
corresponds to TCI state 2, with a TCI state value of 60.
[00120] Optionally, in the first implementation of Example 2, before the
determining, based on the preset parameter, transmission configuration information
of the PDSCH, the method in FIG. 1 may further include: receiving second preset
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information from the network device, where the second preset information is used
for configuring the preset TCI state sequence information; and determining, based on
the second preset information, the preset TCI state sequence information.
[00121] The second preset information may be RRC or an MAC CE.
[00122] When the preset TCI state sequence information configured by the
network device only includes one TCI state sequence, a TCI state for each slot-based
or mini-slot-based repetitive transmission of the PDSCH in time domain may be
directly determined by using the TCI state sequence. For example, the number of
slot-based repetitions satisfies N=4, and the preset TCI state sequence information
includes one TCI state sequence: {TCI1, TCI2, TCI1, TCI2}, where TCI1 represents
TCI state 1, and TCI2 represents TCI state 2. If values of TCI states indicated by a
TCI field included in the DCI scheduling the PDSCH are 17 and 60, it can be
learned that the value of the third parameter is 2, that is, the number of TCI states
corresponding to the PDSCH scheduled by the DCI this time is 2. In the case of
repetitive reception of the PDSCH in time domain,

the first mini-slot-based repetitive transmission of the PDSCH
corresponds to TCI state 1, with a TCI state value of 17;

the second mini-slot-based repetitive transmission of the PDSCH
corresponds to TCI state 2, with a TCI state value of 60;

the third mini-slot-based repetitive transmission of the PDSCH
corresponds to TCI state 1, with a TCI state value of 17; and

the fourth mini-slot-based repetitive transmission of the PDSCH
corresponds to TCI state 2, with a TCI state value of 60.
[00123] When the preset TCI state sequence information configured by the
network device includes multiple TCI state sequences, the method in FIG. 1 may
further include: receiving third preset information from the network device, where
the third preset information is used to indicate a target TCI state sequence, and the
target TCI state sequence is one of the multiple TCI state sequences. The third preset

information may be a MAC CE.
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[00124] Correspondingly, the determining, based on preset TCI state sequence
information, a TCI state for each slot-based repetitive transmission of the PDSCH in
time domain includes: determining, based on the target TCI state sequence, a TCI
state for each slot-based repetitive transmission of the PDSCH in time domain.
[00125] Correspondingly, the determining, based on preset TCI state sequence
information, a TCI state for each mini-slot-based repetitive transmission of the
PDSCH in time domain includes: determining, based on the target TCI state
sequence, a TCI state for each mini-slot-based repetitive transmission of the PDSCH
in time domain.
[00126] For example, if the number of slot-based or mini-slot-based repetitive
transmissions is 4 (N=4 or K=4), the preset TCI state sequence information
configured by the network device includes the following four TCI state sequences:

{TCI1, TCI2, TCI1, TCI2},

{TCI1, TCI1, TCI2, TCI2},

{TCI1, TCI2, TCI2, TCI2}, and

{TCI1, TCI1, TCI1, TCI2}.
[00127] TCII represents TCI state 1, and TCI2 represents TCI state 2. If the
network device further indicates the first sequence ({TCI1, TCI2, TCI1, TCI2}) by
using the MAC CE, the first sequence is used as the target TCI state sequence, that
is, {TCI1, TCI2, TCI1, TCI2} is used as the target TCI state sequence.
[00128] Second implementation of Example 2
[00129] The transmission configuration information includes TCI states, and the
determining, based on the preset parameter, transmission configuration information
of the PDSCH may specifically include:

when a value of the first parameter is greater than 1, the value of the
second parameter is the second value, and a value of the third parameter is greater
than 1, determining that multiple TCI states indicated by a same DCI are used for
each repetitive transmission of the PDSCH in time domain.
[00130] For example, when the fourteenth condition is met and the transmission
scheme of the PDSCH is the fourteenth preset transmission scheme (for example,
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scheme 2a+scheme 4 under URLLC), it is determined that multiple TCI states
indicated by a same DCI are used for each repetitive transmission of the PDSCH in
time domain.
[00131] Specifically, if values of TCI states indicated by a TCI field included in
the DCI scheduling the PDSCH are 17 and 60, it can be learned that the value of the
third parameter is 2, that is, the number of TCI states corresponding to the PDSCH
scheduled by the DCI this time is 2. Further, if it is determined that the transmission
scheme of the PDSCH is the fourteenth preset transmission scheme, and N=4, the
transmission scheme for each slot-based repetition of the PDSCH is scheme 2a,
corresponding to TCI state 1 and TCI state 2, with TCI state values of 17 and 60,
respectively.
[00132] Alternatively, the transmission configuration information includes TCI
states, and the determining, based on the preset parameter, transmission
configuration information of the PDSCH may specifically include:

when a value of the first parameter is greater than 1, the value of the
second parameter is the third value, and a value of the third parameter is greater than
1, determining that multiple TCI states indicated by a same DCI are used for each
repetitive transmission of the PDSCH in time domain.
[00133] For example, when the fifteenth condition is met and the transmission
scheme of the PDSCH is the fifteenth preset transmission scheme (for example,
scheme 2b+scheme 4 under URLLC), it is determined that multiple TCI states
indicated by a same DCI are used for each repetitive transmission of the PDSCH in
time domain.
[00134] Specifically, if values of TCI states indicated by a TCI field included in
the DCI scheduling the PDSCH are 17 and 60, it can be learned that the value of the
third parameter is 2, that is, the number of TCI states corresponding to the PDSCH
scheduled by the DCI this time is 2. Further, if it is determined that the transmission
scheme of the PDSCH is the fifteenth preset transmission scheme, and N=4, the

transmission scheme for each slot-based repetitive transmission of the PDSCH is
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scheme 2b, corresponding to TCI state 1 and TCI state 2, with TCI state values of 17
and 60, respectively.
[00135] Alternatively, the transmission configuration information includes TCI
states, and the determining, based on the preset parameter, transmission
configuration information of the PDSCH may specifically include:

when the value of the second parameter is the second value, a value of the
third parameter is greater than 1, and a value of the fourth parameter is greater than
1, determining that multiple TCI states indicated by a same DCI are used for each
repetitive transmission of the PDSCH in time domain.
[00136] For example, when the eighth condition is met and the transmission
scheme of the PDSCH is the eighth preset transmission scheme (for example,
scheme 2at+scheme 3 under URLLC), it is determined that multiple TCI states
indicated by a same DCI are used for each repetitive transmission of the PDSCH in
time domain.
[00137] Specifically, if values of TCI states indicated by a TCI field included in
the DCI scheduling the PDSCH are 17 and 60, it can be learned that the value of the
third parameter is 2, that is, the number of TCI states corresponding to the PDSCH
scheduled by the DCI this time is 2. Further, if it is determined that the transmission
scheme of the PDSCH is the eighth preset transmission scheme, and K=4, the
transmission scheme for each mini-slot-based repetition of the PDSCH is scheme 2a,
corresponding to TCI state 1 and TCI state 2, with TCI state values of 17 and 60,
respectively.
[00138] Alternatively, the transmission configuration information includes TCI
states, and the determining, based on the preset parameter, transmission
configuration information of the PDSCH may specifically include:

when the value of the second parameter is the third value, a value of the
third parameter is greater than 1, and a value of the fourth parameter is greater than
1, determining that multiple TCI states indicated by a same DCI are used for each

repetitive transmission of the PDSCH in time domain.
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[00139] For example, when the tenth condition is met and the transmission
scheme of the PDSCH is the tenth preset transmission scheme (for example, scheme
2b+scheme 3 under URLLC), it is determined that multiple TCI states indicated by a
same DCI are used for each repetitive transmission of the PDSCH in time domain.
[00140] Specifically, if values of TCI states indicated by a TCI field included in
the DCI scheduling the PDSCH are 17 and 60, it can be learned that the value of the
third parameter is 2, that is, the number of TCI states corresponding to the PDSCH
scheduled by the DCI this time is 2. Further, if it is determined that the transmission
scheme of the PDSCH is the tenth preset transmission scheme, and K=4, the
transmission scheme of each mini-slot-based repetition of the PDSCH is scheme 2b,
corresponding to TCI state 1 and TCI state 2, with TCI state values of 17 and 60,
respectively.
[00141] The second implementation of Example 2 is intended to illustrate that
when the transmission scheme of the PDSCH is a combination of a frequency-
domain transmission scheme (scheme 2a/2b) and a designated scheme (scheme 3/4),
it is determined that multiple TCI states indicated by a same DCI are used for each
repetitive transmission of the PDSCH in time domain.
[00142] Third implementation of Example 2
[00143] The transmission configuration information includes TCI states, and the
determining, based on the preset parameter, transmission configuration information
of the PDSCH may specifically include:

when a value of the first parameter is 1, the value of the second parameter
is the first value, a value of the third parameter is greater than 1, a value of the fourth
parameter is 1, and a value of the fifth parameter is greater than 1, determining that
the TCI states for each repetitive transmission of the PDSCH in time domain
correspond to the DMRS CDM groups in the fifth parameter.
[00144] For example, when the second condition or the fifth condition is met and
the transmission scheme of the PDSCH is the second preset transmission scheme
(for example, scheme 1a under URLLC) or the fifth preset transmission scheme (for
example, scheme la under URLLC), it is determined that the TCI states for each
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repetitive transmission of the PDSCH in time domain correspond to the DMRS
CDM groups in the fifth parameter.
[00145] Alternatively, the transmission configuration information includes TCI
states, and the determining, based on the preset parameter, transmission
configuration information of the PDSCH may specifically include:

when a value of the first parameter is 1, the value of the second parameter
is the first value, a value of the third parameter is greater than 1, a value of the fourth
parameter is greater than 1, and a value of the fifth parameter is greater than 1,
determining that the TCI states for each repetitive transmission of the PDSCH in
time domain correspond to the DMRS CDM groups in the fifth parameter.
[00146] For example, when the third condition is met and the transmission
scheme of the PDSCH is the third preset transmission scheme (for example, scheme
latscheme 3 under URLLC), it is determined that the TCI states for each repetitive
transmission of the PDSCH in time domain correspond to the DMRS CDM groups
in the fifth parameter.
[00147]  Alternatively, the transmission configuration information includes TCI
states, and the determining, based on the preset parameter, transmission
configuration information of the PDSCH may specifically include:

when a value of the first parameter is greater than 1, the value of the
second parameter is the first value, a value of the third parameter is greater than 1, a
value of the fourth parameter is 1, and a value of the fifth parameter is greater than 1,
determining that the TCI states for each repetitive transmission of the PDSCH in
time domain correspond to the DMRS CDM groups in the fifth parameter.
[00148] For example, when the thirteenth condition is met and the transmission
scheme of the PDSCH is the thirteenth preset transmission scheme (for example,
scheme latscheme 4 under URLLC), it is determined that the TCI states for each
repetitive transmission of the PDSCH in time domain correspond to the DMRS
CDM groups in the fifth parameter.
[00149] In the third implementation of Example 2, a correspondence between the
TCI states for each repetitive transmission of the PDSCH in time domain and the
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DMRS CDM groups in the fifth parameter may be configured (or indicated) by a
network, or a correspondence between the TCI states for the PDSCH and the DMRS
CDM groups in the fifth parameter is a preset one-to-one correspondence by default.
[00150] The third implementation of Example 2 is intended to illustrate that when
a value of the fifth parameter is greater than 1, multiple TCI states correspond to
CDM groups of a DMRS corresponding to the fifth parameter in the DCI.
[00151] For example, if values of TCI states indicated by a TCI field included in
the DCI scheduling the PDSCH are 17 and 60, it can be learned that the value of the
third parameter is 2, that is, the number of TCI states corresponding to the PDSCH
scheduled by the DCI this time is 2. Further, if it is determined that the transmission
scheme of the PDSCH is the second preset transmission scheme, the third preset
transmission scheme, the fifth preset transmission scheme, or the thirteenth preset
transmission scheme, the transmission scheme of the PDSCH with no repetition in
time domain or for each repetition (including slot-based repetition or mini-slot-based
repetition) of the PDSCH in time domain is scheme la. In a case of two DMRS
CDM groups, the DMRS CDM group 1 and the DMRS CDM group 2 by default
correspond to TCI state 1 and TCI state 2 respectively, with TCI state values of 17
and 60, respectively.
[00152] Fourth implementation of Example 2
[00153] The transmission configuration information includes TCI states, and the
determining, based on the preset parameter, transmission configuration information
of the PDSCH may specifically include:

when a value of the first parameter is 1, the value of the second parameter
is the second value, a value of the third parameter is greater than 1, and a value of
the fourth parameter is 1, determining that the TCI states for each repetitive
transmission of the PDSCH in time domain correspond to multiple frequency-
domain resources.
[00154] For example, when the seventh condition is met and the transmission
scheme of the PDSCH is the seventh preset transmission scheme (for example,
scheme 2a under URLLC), it is determined that the TCI states for each repetitive
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transmission of the PDSCH in time domain correspond to multiple frequency-
domain resources.
[00155] Alternatively, the transmission configuration information includes TCI
states, and the determining, based on the preset parameter, transmission
configuration information of the PDSCH may specifically include:

when a value of the first parameter is 1, the value of the second parameter
is the second value, a value of the third parameter is greater than 1, and a value of
the fourth parameter is greater than 1, determining that the TCI states for each
repetitive transmission of the PDSCH in time domain correspond to multiple
frequency-domain resources.
[00156] For example, when the eighth condition is met and the transmission
scheme of the PDSCH is the eighth preset transmission scheme (for example,
scheme 2a+scheme 3 under URLLC), it is determined that the TCI states for each
repetitive transmission of the PDSCH in time domain correspond to multiple
frequency-domain resources.
[00157] Alternatively, the transmission configuration information includes TCI
states, and the determining, based on the preset parameter, transmission
configuration information of the PDSCH may specifically include:

when a value of the first parameter is 1, the value of the second parameter
is the third value, a value of the third parameter is greater than 1, and a value of the
fourth parameter is 1, determining that the TCI states for each repetitive transmission
of the PDSCH in time domain correspond to multiple frequency-domain resources.
[00158] For example, when the ninth condition is met and the transmission
scheme of the PDSCH is the ninth preset transmission scheme (for example, scheme
2b under URLLC), it is determined that the TCI states for each repetitive
transmission of the PDSCH in time domain correspond to multiple frequency-
domain resources.
[00159] Alternatively, the transmission configuration information includes TCI
states, and the determining, based on the preset parameter, transmission
configuration information of the PDSCH may specifically include:
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when a value of the first parameter is 1, the value of the second parameter
is the third value, a value of the third parameter is greater than 1, and a value of the
fourth parameter is greater than 1, determining that the TCI states for each repetitive
transmission of the PDSCH in time domain correspond to multiple frequency-
domain resources.
[00160] For example, when the tenth condition is met and the transmission
scheme of the PDSCH is the tenth preset transmission scheme (for example, scheme
2b+scheme 3 under URLLC), it is determined that the TCI states for each repetitive
transmission of the PDSCH in time domain correspond to multiple frequency-
domain resources.
[00161] Alternatively, the transmission configuration information includes TCI
states, and the determining, based on the preset parameter, transmission
configuration information of the PDSCH may specifically include:

when a value of the first parameter is greater than 1, the value of the
second parameter is the second value, a value of the third parameter is greater than 1,
and a value of the fourth parameter is 1, determining that the TCI states for each
repetitive transmission of the PDSCH in time domain correspond to multiple
frequency-domain resources.
[00162] For example, when the fourteenth condition is met and the transmission
scheme of the PDSCH is the fourteenth preset transmission scheme (for example,
scheme 2a+scheme 4 under URLLC), it is determined that the TCI states for each
repetitive transmission of the PDSCH in time domain correspond to multiple
frequency-domain resources.
[00163] Alternatively, the transmission configuration information includes TCI
states, and the determining, based on the preset parameter, transmission
configuration information of the PDSCH may specifically include:

when a value of the first parameter is greater than 1, the value of the
second parameter is the third value, a value of the third parameter is greater than 1,

and a value of the fourth parameter is 1, determining that the TCI states for each
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repetitive transmission of the PDSCH in time domain correspond to multiple
frequency-domain resources.

[00164] For example, when the fifteenth condition is met and the transmission
scheme of the PDSCH is the fifteenth preset transmission scheme (for example,
scheme 2b+scheme 4 under URLLC), it is determined that the TCI states for each
repetitive transmission of the PDSCH in time domain correspond to multiple
frequency-domain resources.

[00165] In the fourth implementation of Example 2, the multiple frequency-
domain resources may be multiple frequency-domain resources allocated in FDM. A
correspondence between the TCI states for the PDSCH and the DMRS CDM groups
in the fifth parameter is configured by the network device, or a correspondence
between the TCI states for the PDSCH and the DMRS CDM groups in the fifth
parameter is a preset one-to-one correspondence by default.

[00166] The fourth implementation of Example 2 is intended to illustrate that
when the transmission scheme of the PDSCH includes scheme 2a/2b, the multiple
TCI states correspond to the configured or indicated multiple frequency-domain
resources.

[00167] For example, if TCI values of states indicated by a TCI field included in
the DCI scheduling the PDSCH are 17 and 60, it can be learned that the value of the
third parameter is 2, that is, the number of TCI states corresponding to the PDSCH
scheduled by the DCI this time is 2. Further, if it is determined that the transmission
scheme of the PDSCH is the seventh preset transmission scheme, the eighth preset
transmission scheme, the ninth preset transmission scheme, the tenth preset
transmission scheme, the fourteenth preset transmission scheme, or the fifteenth
preset transmission scheme, the transmission scheme of the PDSCH with no
repetition in time domain or for each repetition (including slot-based repetition or
mini-slot-based repetition) of the PDSCH in time domain is scheme 2a or scheme
2b. A frequency-domain resource 1 and a frequency-domain resource 2 allocated to
two transmission occasions respectively correspond to TCI state 1 and TCI state 2,
with TCI state values of 17 and 60, respectively.
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[00168] The transmission mode determining method provided in this disclosure
can determine, based on a preset parameter included in at least one of RRC, a MAC
CE, and DCI scheduling a PDSCH, a transmission scheme of the PDSCH, so that the
PDSCH can be correctly received. In addition, the transmission mode of the PDSCH
can be implemented without changing the DCI scheduling the PDSCH or by slightly
changing the DCI scheduling the PDSCH, so that when a code point in one DCI can
indicate multiple DCI states, the transmission scheme of the PDSCH and the TCI
states used by the transmission scheme can be well determined, thereby improving
communication reliability.
[00169] The foregoing describes the transmission mode determining method
applied to the terminal device. The following describes an information configuration
method provided in an embodiment of this disclosure with reference to FIG. 2.
[00170] As shown in FIG. 2, this disclosure provides an information configuration
method, applied to a network device. The method may include the following step.
[00171] S201: Send fourth present information to a terminal device; where the
fourth preset information is used for configuring a second parameter, the second
parameter is a frequency-domain division mode for a physical downlink shared
channel PDSCH, and the second parameter is used by the terminal device to
determine a transmission mode of the PDSCH.
[00172] The fourth preset information may be carried in any one of RRC, a MAC
CE, and DCI. Optionally, the fourth preset information is carried in the RRC.
[00173] A value of the second parameter is one of a first value, a second value,
and a third value, where

the first value indicates that the frequency-domain division mode for the
PDSCH is a first preset mode, where the first preset mode is a division mode that
does not use a frequency division multiplexing FDM transmission scheme;

the second value indicates that the frequency-domain division mode for
the PDSCH is a second preset mode, where the second preset mode is a division

mode in a preset frequency division multiplexing FDM transmission scheme; and

34



10

15

20

25

the third value indicates that the frequency-domain division mode for the
PDSCH is a third preset mode, where the third preset mode is another division mode
in the preset FDM scheme.
[00174] According to the information configuration method provided in this
embodiment of this disclosure, the second parameter can be set for the terminal
device, to help the terminal device determine the transmission mode of the PDSCH,
thereby improving communication reliability.
[00175] The foregoing describes the information configuration method applied to
the network device. The following describes the terminal device and the network
device provided in this disclosure in detail with reference to FIG. 3 and FIG. 4.
[00176] FIG. 3 is a schematic structural diagram of an embodiment of a terminal
device according to this disclosure. As shown in FIG. 3, the terminal device 300 may
include: a transmission mode determining module 301.
[00177] The transmission mode determining module 301 is configured to
determine, based on first preset information, a transmission mode of a physical
downlink shared channel PSDCH scheduled by one downlink control information
DCI; where

the first preset information is carried in at least one of radio resource
control RRC, a media access control control element MAC CE, and the DCI.
[00178] For example, the transmission mode of the PDSCH may include but is
not limited to: at least one of a transmission scheme and transmission configuration
information. For example, the transmission scheme is a transmission scheme such as
frequency division multiplexing FDM, TDM, or SDM; and the transmission
configuration information includes TCI state information, and the like.
[00179] Example 1
[00180] The transmission mode of the PDSCH includes the transmission scheme
of the PDSCH. Correspondingly, the transmission mode determining module 301
may be configured to determine, based on a preset parameter included in the first

preset information, a transmission scheme of the PDSCH; where the preset
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parameter includes at least one of a first parameter, a second parameter, a third
parameter, a fourth parameter, and a fifth parameter.
[00181] For the description of the five parameters, reference is made to the above
description. Details are not described herein again.
[00182] In addition, a specific manner in which the transmission mode
determining module 301 determines, based on a value of at least one parameter of
the first parameter, the second parameter, the third parameter, the fourth parameter,
and the fifth parameter (and a sixth parameter in some cases), a transmission scheme
of the PDSCH may be, without limitation to, at least one of the 15 manners
described above. Details are not described herein again.
[00183] Example 2
[00184] The transmission mode of the PDSCH includes transmission
configuration information of the PDSCH. Correspondingly, the transmission mode
determining module 301 may be further configured to determine, based on the preset
parameter, transmission configuration information of the PDSCH. The transmission
configuration information may include TCI states.
[00185] First implementation of Example 2
[00186] The transmission configuration information includes TCI states, and the
transmission mode determining module 301 may be specifically configured to:

when a value of the first parameter is greater than 1, the value of the
second parameter is the first value, a value of the third parameter is greater than 1,
and a value of the fourth parameter is 1, determine, based on preset TCI state
sequence information, a TCI state for each slot-based repetitive transmission of the
PDSCH in time domain; or

when a value of the first parameter is 1, the value of the second parameter
is the first value, a value of the third parameter is greater than 1, and a value of the
fourth parameter is greater than 1, determine, based on preset TCI state sequence
information, a TCI state for each mini-slot-based repetitive transmission of the

PDSCH in time domain.
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[00187] Optionally, in the first implementation of Example 2, the terminal device
300 in FIG. 3 may further include: a first receiving module, configured to receive
second preset information from the network device, where the second preset
information is used for configuring the preset TCI state sequence information; and a
TCI state sequence information determining module, configured to determine, based
on the second preset information, the preset TCI state sequence information.
[00188] Optionally, when the preset TCI state sequence information configured by
the network device includes only one TCI state sequence, the transmission mode
determining module 301 may directly determine a TCI state for each slot-based or
mini-slot-based repetitive transmission of the PDSCH in time domain by using the
TCI state sequence.
[00189] Optionally, when the preset TCI state sequence information configured by
the network device includes multiple TCI state sequences, the terminal device 300 in
FIG. 3 may further include: a second receiving module, configured to receive third
preset information from the network device, where the third preset information is
used to indicate a target TCI state sequence, and the target TCI state sequence is one
of the multiple TCI state sequences. The third preset information may be a MAC CE.
[00190] Correspondingly, the transmission mode determining module 301 may be
specifically configured to:

determine, based on the target TCI state sequence, a TCI state for each
slot-based repetitive transmission of the PDSCH in time domain; or

determine, based on the target TCI state sequence, a TCI state for each
mini-slot-based repetitive transmission of the PDSCH in time domain.

Second implementation of Example 2
[00191] The transmission configuration information includes TCI states, and the
transmission mode determining module 301 may be specifically configured to:

when a value of the first parameter is greater than 1, the value of the
second parameter is the second value, and a value of the third parameter is greater
than 1, determine that multiple TCI states indicated by a same DCI are used for each
repetitive transmission of the PDSCH in time domain; or
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when a value of the first parameter is greater than 1, the value of the
second parameter is the third value, and a value of the third parameter is greater than
1, determine that multiple TCI states indicated by a same DCI are used for each
repetitive transmission of the PDSCH in time domain; or

when the value of the second parameter is the second value, a value of the
third parameter is greater than 1, and a value of the fourth parameter is greater than
1, determine that multiple TCI states indicated by a same DCI are used for each
repetitive transmission of the PDSCH in time domain; or

when the value of the second parameter is the third value, a value of the
third parameter is greater than 1, and a value of the fourth parameter is greater than
1, determine that multiple TCI states indicated by a same DCI are used for each
repetitive transmission of the PDSCH in time domain.
[00192] The second implementation of Example 2 is intended to illustrate that
when the transmission scheme of the PDSCH is a combination of a frequency-
domain transmission scheme (scheme 2a/2b) and a designated scheme (scheme 3/4),
it is determined that multiple TCI states indicated by a same DCI are used for each
repetitive transmission of the PDSCH in time domain.
[00193] Third implementation of Example 2
[00194] The transmission configuration information includes TCI states, and the
transmission mode determining module 301 may be specifically configured to:

when a value of the first parameter is 1, the value of the second parameter
is the first value, a value of the third parameter is greater than 1, a value of the fourth
parameter is 1, and a value of the fifth parameter is greater than 1, determine that the
TCI states for each repetitive transmission of the PDSCH in time domain correspond
to the DMRS CDM groups in the fifth parameter; or

when a value of the first parameter is 1, the value of the second parameter
is the first value, a value of the third parameter is greater than 1, a value of the fourth
parameter is greater than 1, and a value of the fifth parameter is greater than 1,
determine that the TCI states for each repetitive transmission of the PDSCH in time
domain correspond to the DMRS CDM groups in the fifth parameter; or
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when a value of the first parameter is greater than 1, the value of the
second parameter is the first value, a value of the third parameter is greater than 1, a
value of the fourth parameter is 1, and a value of the fifth parameter is greater than 1,
determine that the TCI states for each repetitive transmission of the PDSCH in time
domain correspond to the DMRS CDM groups in the fifth parameter.
[00195] In the third implementation of Example 2, a correspondence between the
TCI states for each repetitive transmission of the PDSCH in time domain and the
DMRS CDM groups in the fifth parameter may be configured (or indicated) by a
network, or a correspondence between the TCI states for the PDSCH and the DMRS
CDM groups in the fifth parameter is a preset one-to-one correspondence by default.
[00196] The third implementation of Example 2 is intended to illustrate that when
a value of the fifth parameter is greater than 1, multiple TCI states correspond to
CDM groups of a DMRS corresponding to the fifth parameter in the DCI.
[00197] Fourth implementation of Example 2
[00198] The transmission configuration information includes TCI states, and the
transmission mode determining module 301 may be specifically configured to:

when a value of the first parameter is 1, the value of the second parameter
is the second value, a value of the third parameter is greater than 1, and a value of
the fourth parameter is 1, determine that the TCI states for each repetitive
transmission of the PDSCH in time domain correspond to multiple frequency-
domain resources; or

when a value of the first parameter is 1, the value of the second parameter
is the second value, a value of the third parameter is greater than 1, and a value of
the fourth parameter is greater than 1, determine that the TCI states for each
repetitive transmission of the PDSCH in time domain correspond to multiple
frequency-domain resources; or

when a value of the first parameter is 1, the value of the second parameter
is the third value, a value of the third parameter is greater than 1, and a value of the

fourth parameter is 1, determine that the TCI states for each repetitive transmission
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of the PDSCH in time domain correspond to multiple frequency-domain resources;
or

when a value of the first parameter is 1, the value of the second parameter
is the third value, a value of the third parameter is greater than 1, and a value of the
fourth parameter is greater than 1, determine that the TCI states for each repetitive
transmission of the PDSCH in time domain correspond to multiple frequency-
domain resources; or

when a value of the first parameter is greater than 1, the value of the
second parameter is the second value, a value of the third parameter is greater than 1,
and a value of the fourth parameter is 1, determine that the TCI states for each
repetitive transmission of the PDSCH in time domain correspond to multiple
frequency-domain resources; or

when a value of the first parameter is greater than 1, the value of the
second parameter is the third value, a value of the third parameter is greater than 1,
and a value of the fourth parameter is 1, determine that the TCI states for each
repetitive transmission of the PDSCH in time domain correspond to multiple
frequency-domain resources.
[00199] In the fourth implementation of Example 2, the multiple frequency-
domain resources may be multiple frequency-domain resources allocated in FDM. A
correspondence between the TCI states for the PDSCH and the DMRS CDM groups
in the fifth parameter is configured by the network device, or a correspondence
between the TCI states for the PDSCH and the DMRS CDM groups in the fifth
parameter is a preset one-to-one correspondence by default.
[00200] The fourth implementation of Example 2 is intended to illustrate that
when the transmission scheme of the PDSCH includes scheme 2a/2b, the multiple
TCI states correspond to the configured or indicated multiple frequency-domain
resources.
[00201] The terminal device 300 provided in this disclosure can determine, based
on a preset parameter included in at least one of RRC, a MAC CE, and DCI
scheduling a PDSCH, a transmission scheme of the PDSCH, so that the PDSCH can
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be correctly received. In addition, the transmission mode of the PDSCH can be
implemented without changing the DCI scheduling the PDSCH or by slightly
changing the DCI scheduling the PDSCH, so that when a code point in one DCI can
indicate multiple DCI states, the transmission scheme of the PDSCH and the TCI
states used by the transmission scheme can be well determined, thereby improving
communication reliability.
[00202] The terminal device 300 shown in FIG. 3 may be used to implement the
embodiments of the transmission mode determining method shown in FIG. 1. For
related details, refer to the foregoing method embodiments.
[00203] The foregoing describes the terminal device 300. The following describes
a network device 400 provided in this disclosure with reference to FIG. 4.
[00204] FIG. 4 is a schematic structural diagram of an embodiment of a network
device according to this disclosure. As shown in FIG. 4, the network device 400 may
include: a sending module 401.
[00205] The sending module 401 is configured to send fourth preset information
to a terminal device; where

the fourth preset information is used for configuring a second parameter,
the second parameter is a frequency-domain division mode for a physical downlink
shared channel PDSCH, and the second parameter is used by the terminal device to
determine a transmission mode of the PDSCH.
[00206] The fourth preset information may be carried in any one of RRC, a MAC
CE, and DCI. Optionally, the fourth preset information is carried in the RRC.
[00207] A value of the second parameter is one of a first value, a second value,
and a third value, where

the first value indicates that the frequency-domain division mode for the
PDSCH is a first preset mode, where the first preset mode is a division mode that
does not use a frequency division multiplexing FDM transmission scheme;

the second value indicates that the frequency-domain division mode for
the PDSCH is a second preset mode, where the second preset mode is a division
mode in a preset frequency division multiplexing FDM transmission scheme; and
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the third value indicates that the frequency-domain division mode for the
PDSCH is a third preset mode, where the third preset mode is another division mode
in the preset FDM scheme.
[00208] The network device 400 provided in this disclosure can configure the
second parameter for the terminal device, to help the terminal device determine the
transmission mode of the PDSCH, thereby improving communication reliability.
[00209] The network device 400 shown in FIG. 4 may be configured to
implement all the embodiments of the information configuration method shown in
FIG. 2. For related details, refer to the foregoing method embodiments.
[00210] FIG. 5 is a schematic structural diagram of another embodiment of a
terminal device according to this disclosure. The terminal device 500 shown in FIG.
5 includes at least one processor 501, a memory 502, at least one network interface
504, and a user interface 503. The components in the terminal device 500 are
coupled together through a bus system 505. It can be understood that the bus system
505 is configured to implement connection and communication between these
components. In addition to a data bus, the bus system 505 further includes a power
bus, a control bus, and a status signal bus. However, for clarity of description,
various buses are marked as the bus system 505 in FIG. 5.
[00211] The user interface 503 may include a display, a keyboard, a pointing
device (for example, a mouse or a trackball (trackball)), a touch panel or a
touchscreen, and the like.
[00212] It can be understood that the memory 502 in this embodiment of this
disclosure may be a volatile memory or a non-volatile memory, or may include both
a volatile memory and a non-volatile memory. The non-volatile 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 celectrically 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), which is used as
an external cache. By way of example but not restrictive description, many forms of
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RAMs may be used, for example, a static random 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, DDRSDRAM), an enhanced synchronous dynamic random access
memory (Enhanced SDRAM, ESDRAM), a synch link dynamic random access
memory (Synch Link DRAM, SLDRAM), and a direct rambus random access
memory (Direct Rambus RAM, DRRAM). The memory 502 in the terminal device
500 described in this embodiment of this disclosure is intended to include but is not
limited to these and any other suitable types of memories.

[00213] In some implementations, the memory 502 stores the following elements:
executable modules or data structures, or a subset thereof, or an extended set therecof:
an operating system 5021 and an application program 5022.

[00214] The operating system 5021 includes various system programs, such as a
framework layer, a core library layer, and a driver layer, and is used to implement
various basic services and processing hardware-based tasks. The application
program 5022 includes various application programs, such as a media player (Media
Player) and a browser (Browser), and is used to implement various application
services. A program for implementing the method in the embodiments of this
disclosure may be included in the application program 5022.

[00215] In this embodiment of this disclosure, the terminal device 500 further
includes: a computer program stored in the memory 502 and capable of running on
the processor 501, where when the computer program is executed by the processor
501, various processes of the transmission mode determining method are
implemented, with the same technical effect achieved. Details are not described
herein again to avoid repetition.

[00216] The methods disclosed in the foregoing embodiments of this disclosure
may be applied to the processor 501, or may be implemented by the processor 501.
The processor 501 may be an integrated circuit chip, having a signal processing
capability. During implementation, the steps of the foregoing method may be
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completed by hardware integrated logic circuits in the processor 501 or instructions
in the form of software. The processor 501 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 other
programmable logic devices, discrete gates or transistor logic devices, or discrete
hardware components. The processor may implement or perform the methods, steps,
and logical block diagrams that are disclosed in the embodiments of this disclosure.
The general-purpose processor may be a microprocessor, or the processor may be
any conventional processor, or the like. Steps of the methods disclosed with
reference to the embodiments of this disclosure may be directly performed and
completed by using a hardware decoding processor, or may be performed and
completed by using a combination of hardware and a software module in a decoding
processor. The software module may be located in a computer-readable storage
medium that is mature in the art, such as a random access memory, a flash memory, a
read-only memory, a programmable read-only memory or electrically erasable
programmable memory, or a register. The computer-readable storage medium is
located in the memory 502, and the processor 501 reads information in the memory
502, and completes the steps of the foregoing method in combination with its
hardware. Specifically, the computer-readable storage medium stores a computer
program, and when the computer program is executed by the processor 501, the steps
in the foregoing embodiments of the transmission mode determining method are
implemented.

[00217] FIG. 6 is a structural diagram of a network device according to an
embodiment of this disclosure. Details of the information configuration method can
be implemented to achieve same effects. As shown in FIG. 6, the network device 600
includes: a processor 601, a transceiver 602, a memory 603, a user interface 604, and
a bus interface.

[00218] In this embodiment of this disclosure, the network device 600 further
includes: a computer program stored in the memory 603 and capable of running on
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the processor 601, where when the computer program is executed by the processor
601, various processes of the information configuration method are implemented,
with the same technical effect achieved. Details are not described herein again to
avoid repetition.

[00219] In FIG. 6, a bus architecture may include any quantity of interconnected
buses and bridges, and specifically interconnects various circuits of at least one
processor represented by the processor 601 and of a memory represented by the
memory 603. The bus architecture may further interconnect various other circuits of
a peripheral device, a voltage regulator, a power management circuit, and the like.
These are all common sense in the art, and therefore are not further described in this
specification. The bus interface provides an interface. The transceiver 602 may
include a plurality of components: a transmitter and a receiver, to provide a unit for
communicating with various other apparatuses on a transmission medium. For
different terminal devices, the user interface 604 may also be an interface that can be
externally or internally connected to a required device. The connected device
includes but is not limited to a keypad, a display, a speaker, a microphone, a joystick,
and the like.

[00220] The processor 601 is responsible for management of the bus architecture
and general processing, and the memory 603 may store data that is used when the
processor 601 performs operation.

[00221] It can be understood that the embodiments described in this disclosure
may be implemented by hardware, software, firmware, middleware, microcode, or a
combination thereof. For hardware implementation, the processor unit can be
implemented in at least one application-specific integrated circuit (Application
Specific Integrated Circuit, ASIC), a digital signal processor (Digital Signal
Processor, DSP), a digital signal processing device (DSP Device, DSPD), a
programmable logic device (Programmable Logic Device, PLD), a field-
programmable gate array (Field-Programmable Gate Array, FPGA), a general-

purpose processor, a controller, a microcontroller, a microprocessor, and other
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electronic units for implementing the functions described in this disclosure, or a
combination thereof.

[00222] For software implementation, the techniques described in the
embodiments of this disclosure may be implemented by modules (for example,
procedures or functions) that implement the functions described in the embodiments
of this disclosure. Software codes may be stored in the memory and executed by the
processor. The memory may be implemented inside the processor or outside the
processor.

[00223] An embodiment of this disclosure further provides a computer-readable
storage medium. The computer-readable storage medium stores a computer program,
and when the computer program is executed by a processor, processes of the
foregoing embodiments of the transmission mode determining method or the
information configuration method are implemented, with the same technical effects
achieved. Details are not described herein again to avoid repetition. Examples of the
computer-readable storage medium include a non-transitory computer-readable
storage medium such as a read-only memory (Read-Only Memory, ROM), a random
access memory (Random Access Memory, RAM), a magnetic disk, or an optical
disc.

[00224] An embodiment of this disclosure further provides a computer program
product including instructions. When the computer runs the instructions of the
computer program product, the computer implements the transmission mode
determining method or the information configuration method. Specifically, the
computer program product can be run on the foregoing network device.

[00225] 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,
modules 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
constraints of the technical solutions. A skilled person in the art may use different
methods to implement the described functions for each particular application, but it

46



10

15

20

25

should not be considered that the implementation goes beyond the scope of this
disclosure.

[00226] The flowcharts and block diagrams in the accompanying drawings
illustrate system structures, functions, and operations of possible implementations of
the system, method, and computer program product according to the embodiments of
this disclosure. In this case, each block in the flowcharts or the block diagrams may
represent a module, a segment, or a part of a code, and the module, the segment or
the part of the code includes one or more executable instructions used to realize (one
or more) specified logical functions. It should be further noted that each block in the
block diagrams and/or the flowcharts and a combination of the blocks in the block
diagrams and/or the flowcharts may be implemented by a dedicated hardware-based
system for executing a specified function or action or may be implemented by a
combination of dedicated hardware and computer instructions.

[00227] It can be clearly understood by a skilled person in the art that, for
convenient and brief description, for a detailed working process of the systems,
apparatuses, and units in the foregoing description, reference may be made to a
corresponding process in the foregoing method embodiments, and details are not
described herein again.

[00228] In the several embodiments provided in this disclosure, it should be
understood that the disclosed system, apparatus, and method may be implemented in
other manners. For example, the described apparatus embodiment is merely an
example. For example, the unit division is merely logical function division and may
be other division in 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 may not be 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 apparatuses or units may be implemented in electrical,

mechanical, or other forms.
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[00229] 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, may be
located in one position, or may be distributed on a plurality of network elements.
Some or all of the units may be selected based on actual requirements to achieve the
objectives of the solutions of the embodiments.

[00230] In addition, functional units in the embodiments of this disclosure 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.

[00231] When implemented in a 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
disclosure 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
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
described in the embodiments of this disclosure. The foregoing storage medium
includes: any medium that can store program code, such as 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.

[00232] The foregoing descriptions are only specific embodiments of this
disclosure, but are not intended to limit the protection scope of this disclosure. Any
variation or replacement readily figured out by persons skilled in the art within the
technical scope disclosed in this disclosure shall fall within the protection scope of
this disclosure. Therefore, the protection scope of this disclosure shall be subject to

the protection scope of the claims.
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CLAIMS

1. A transmission mode determining method, applied to a terminal device,
wherein the method comprises:

determining, based on first preset information, a transmission mode for a
physical downlink shared channel PSDCH scheduled by one downlink control
information DCI; wherein

the first preset information is carried in at least one of radio resource control
RRC, a media access control control element MAC CE, and the DCI.

2. The method according to claim 1, wherein the determining, based on first
preset information, a transmission mode for a physical downlink shared channel
PSDCH scheduled by one downlink control information DCI comprises:

determining, based on a preset parameter comprised in the first preset
information, a transmission scheme of the PDSCH; wherein

the preset parameter comprises at least one of a first parameter, a second
parameter, a third parameter, a fourth parameter, and a fifth parameter, wherein the
first parameter is the number of slot-based repetitions of the PDSCH in time domain,
the second parameter is a frequency-domain division mode for the PDSCH, the third
parameter is the number of transmission configuration indicator TCI states indicated
by the DCI scheduling the PDSCH, the fourth parameter is the number of mini-slot
mini-slot based repetitions of the PDSCH in time domain, and the fifth parameter is
the number of demodulation reference signal DMRS code division multiplexing
groups CDM groups of the PDSCH.

3. The method according to claim 2, wherein

the preset parameter comprises the second parameter, and before the
determining, based on a preset parameter comprised in the first preset information, a
transmission scheme of the PDSCH, the method further comprises:

receiving fourth preset information from a network device, wherein the fourth
preset information is used for configuring the second parameter, and the fourth

preset information is carried in RRC; and
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determining, based on the fourth preset information, the second parameter.

4. The method according to claim 3, wherein

a value of the second parameter is one of a first value, a second value, and a
third value, wherein

the first value indicates that the frequency-domain division mode for the
PDSCH is a first preset mode, wherein the first preset mode is a division mode that
uses no frequency division multiplexing FDM transmission scheme;

the second value indicates that the frequency-domain division mode for the
PDSCH is a second preset mode, wherein the second preset mode is one division
mode in a preset frequency division multiplexing FDM transmission scheme; and

the third value indicates that the frequency-domain division mode for the
PDSCH is a third preset mode, wherein the third preset mode is another division
mode in the preset FDM transmission scheme.

5. The method according to claim 4, wherein

the determining, based on a preset parameter comprised in the first preset
information, a transmission scheme of the PDSCH comprises at least one of the
following determining methods:

when a value of the first parameter is 1, the value of the second parameter is the
first value, a value of the third parameter is 1, and a value of the fourth parameter is
1, determining that the transmission scheme of the PDSCH is a first preset
transmission scheme;

when a value of the first parameter is 1, the value of the second parameter is the
first value, a value of the third parameter is greater than 1, a value of the fourth
parameter is 1, and a value of the fifth parameter is greater than 1, determining that
the transmission scheme of the PDSCH is a second preset transmission scheme;

when a value of the first parameter is 1, the value of the second parameter is the
first value, a value of the third parameter is greater than 1, a value of the fourth
parameter is greater than 1, and a value of the fifth parameter is greater than 1,
determining that the transmission scheme of the PDSCH is a third preset
transmission scheme;
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when a value of the first parameter is 1, the value of the second parameter is the
first value, a value of the third parameter is greater than 1, a value of the fourth
parameter is greater than 1, and a value of the fifth parameter is 1, determining that
the transmission scheme of the PDSCH is a fourth preset transmission scheme;

when a value of the first parameter is 1, the value of the second parameter is the
first value, a value of the third parameter is greater than 1, and a value of the fourth
parameter is 1, determining that the transmission scheme of the PDSCH is a fifth
preset transmission scheme;

when a value of the first parameter is 1, the value of the second parameter is the
first value, a value of the third parameter is greater than 1, and a value of the fourth
parameter is greater than 1, determining that the transmission scheme of the PDSCH
is a sixth preset transmission scheme;

when a value of the first parameter is 1, the value of the second parameter is the
second value, a value of the third parameter is greater than 1, and a value of the
fourth parameter is 1, determining that the transmission scheme of the PDSCH is a
seventh preset transmission scheme;

when a value of the first parameter is 1, the value of the second parameter is the
second value, a value of the third parameter is greater than 1, and a value of the
fourth parameter is greater than 1, determining that the transmission scheme of the
PDSCH is an eighth preset transmission scheme;

when a value of the first parameter is 1, the value of the second parameter is the
third value, a value of the third parameter is greater than 1, and a value of the fourth
parameter is 1, determining that the transmission scheme of the PDSCH is a ninth
preset transmission scheme;

when a value of the first parameter is 1, the value of the second parameter is the
third value, a value of the third parameter is greater than 1, and a value of the fourth
parameter is greater than 1, determining that the transmission scheme of the PDSCH

is a tenth preset transmission scheme;
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when a value of the first parameter is greater than 1 and a value of the third
parameter is 1, determining that the transmission scheme of the PDSCH is an
eleventh preset transmission scheme;

when a value of the first parameter is greater than 1, the value of the second
parameter is the first value, a value of the third parameter is greater than 1, a value of
the fourth parameter is 1, and a value of the fifth parameter is 1, determining that the
transmission scheme of the PDSCH is a twelfth preset transmission scheme;

when a value of the first parameter is greater than 1, the value of the second
parameter is the first value, a value of the third parameter is greater than 1, a value of
the fourth parameter is 1, and a value of the fifth parameter is greater than 1,
determining that the transmission scheme of the PDSCH is a thirteenth preset
transmission scheme;

when a value of the first parameter is greater than 1, the value of the second
parameter is the second value, a value of the third parameter is greater than 1, and a
value of the fourth parameter is 1, determining that the transmission scheme of the
PDSCH is a fourteenth preset transmission scheme; and

when a value of the first parameter is greater than 1, the value of the second
parameter is the third value, a value of the third parameter is greater than 1, and a
value of the fourth parameter is 1, determining that the transmission scheme of the
PDSCH is a fifteenth preset transmission scheme.

6. The method according to claim 5, wherein the transmission scheme of the
PDSCH satisfies at least one of the following:

the first preset transmission scheme is that one DCI schedules one PDSCH with
no repetition in time domain, or that one DCI in a transmission scheme of scheduling
multiple PDSCHs by multiple DCIs schedules one PDSCH;

the second preset transmission scheme is scheme 1a with no repetition in time
domain;

the third preset transmission scheme is a scheme combining scheme la and
scheme 3;

the fourth preset transmission scheme is scheme 3;
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the fifth preset transmission scheme is scheme 1a;

the sixth preset transmission scheme is scheme 3;

the seventh preset transmission scheme is scheme 2a;

the eighth preset transmission scheme is a scheme combining scheme 2a and
scheme 3;

the ninth preset transmission scheme is scheme 2b;

the tenth preset transmission scheme is a scheme combining scheme 2b and
scheme 3;

the eleventh preset transmission scheme is that one DCI schedules one PDSCH
with no repetition in time domain, or that one DCI in a transmission scheme of
scheduling multiple PDSCHs by multiple DCIs schedules one PDSCH;

the twelfth preset transmission scheme is scheme 4;

the thirteenth preset transmission scheme is a scheme combining scheme la and
scheme 4;

the fourteenth preset transmission scheme is a scheme combining scheme 2a
and scheme 4; and

the fifteenth preset transmission scheme is a scheme combining scheme 2b and
scheme 4.

7. The method according to claim 4, wherein

the determining, based on first preset information, a transmission mode of a
physical downlink shared channel PSDCH scheduled by one downlink control
information DCI further comprises:

determining, based on the preset parameter, transmission configuration
information of the PDSCH.

8. The method according to claim 7, wherein

the transmission configuration information comprises TCI states, and the
determining, based on the preset parameter, transmission configuration information
of the PDSCH comprises:

when a value of the first parameter is greater than 1, the value of the second
parameter is the first value, a value of the third parameter is greater than 1, and a
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value of the fourth parameter is 1, determining, based on preset TCI state sequence
information, a TCI state for each slot-based repetitive transmission of the PDSCH in
time domain; or

when a value of the first parameter is 1, the value of the second parameter is the
first value, a value of the third parameter is greater than 1, and a value of the fourth
parameter is greater than 1, determining, based on preset TCI state sequence
information, a TCI state for each mini-slot-based repetitive transmission of the
PDSCH in time domain.

9. The method according to claim 8, wherein before the determining, based on
the preset parameter, transmission configuration information of the PDSCH, the
method further comprises:

receiving second preset information from the network device, wherein the
second preset information is used for configuring the preset TCI state sequence
information; and

determining, based on the second preset information, the preset TCI state
sequence information.

10. The method according to claim 9, wherein

if the preset TCI state sequence information comprises multiple TCI state
sequences, before the determining, based on the preset parameter, transmission
configuration information of the PDSCH, the method further comprises:

receiving third preset information from the network device, wherein the third
preset information is used to indicate a target TCI state sequence, and the target TCI
state sequence is one of the multiple TCI state sequences;

the determining, based on preset TCI state sequence information, a TCI state for
each slot-based repetitive transmission of the PDSCH in time domain comprises:
determining, based on the target TCI state sequence, a TCI state for each slot-based
repetitive transmission of the PDSCH in time domain; and

the determining, based on preset TCI state sequence information, a TCI state for

each mini-slot-based repetitive transmission of the PDSCH in time domain
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comprises: determining, based on the target TCI state sequence, a TCI state for each
mini-slot-based repetitive transmission of the PDSCH in time domain.

11. The method according to claim 7, wherein

the transmission configuration information comprises TCI states, and the
determining, based on the preset parameter, transmission configuration information
of the PDSCH comprises:

when a value of the first parameter is greater than 1, the value of the second
parameter is the second value, and a value of the third parameter is greater than 1,
determining that multiple TCI states indicated by a same DCI are used for each
repetitive transmission of the PDSCH in time domain; or

when a value of the first parameter is greater than 1, the value of the second
parameter is the third value, and a value of the third parameter is greater than 1,
determining that multiple TCI states indicated by a same DCI are used for each
repetitive transmission of the PDSCH in time domain; or

when the value of the second parameter is the second value, a value of the third
parameter is greater than 1, and a value of the fourth parameter is greater than 1,
determining that multiple TCI states indicated by a same DCI are used for each
repetitive transmission of the PDSCH in time domain; or

when the value of the second parameter is the third value, a value of the third
parameter is greater than 1, and a value of the fourth parameter is greater than 1,
determining that multiple TCI states indicated by a same DCI are used for each
repetitive transmission of the PDSCH in time domain.

12. The method according to claim 7, wherein

the transmission configuration information comprises TCI states, and the
determining, based on the preset parameter, transmission configuration information
of the PDSCH comprises:

when a value of the first parameter is 1, the value of the second parameter is the
first value, a value of the third parameter is greater than 1, a value of the fourth

parameter is 1, and a value of the fifth parameter is greater than 1, determining that
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the TCI states for transmission of the PDSCH correspond to the DMRS CDM groups
in the fifth parameter; or

when a value of the first parameter is 1, the value of the second parameter is the
first value, a value of the third parameter is greater than 1, a value of the fourth
parameter is greater than 1, and a value of the fifth parameter is greater than 1,
determining that the TCI states for each repetitive transmission of the PDSCH in
time domain correspond to the DMRS CDM groups in the fifth parameter; or

when a value of the first parameter is greater than 1, the value of the second
parameter is the first value, a value of the third parameter is greater than 1, a value of
the fourth parameter is 1, and a value of the fifth parameter is greater than 1,
determining that the TCI states for each repetitive transmission of the PDSCH in
time domain correspond to the DMRS CDM groups in the fifth parameter.

13. The method according to claim 12, wherein

a correspondence between the TCI states for the PDSCH and the DMRS CDM
groups in the fifth parameter is configured by the network device; or

a correspondence between the TCI states for the PDSCH and the DMRS CDM
groups of the in the fifth parameter is a preset one-to-one correspondence.

14. The method according to claim 7, wherein

the transmission configuration information comprises TCI states, and the
determining, based on the preset parameter, transmission configuration information
of the PDSCH comprises:

when a value of the first parameter is 1, the value of the second parameter is the
second value, a value of the third parameter is greater than 1, and a value of the
fourth parameter is 1, determining that the TCI states for each repetitive transmission
of the PDSCH in time domain correspond to multiple frequency-domain resources;
or

when a value of the first parameter is 1, the value of the second parameter is the
second value, a value of the third parameter is greater than 1, and a value of the

fourth parameter is greater than 1, determining that the TCI states for each repetitive
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transmission of the PDSCH in time domain correspond to multiple frequency-
domain resources; or

when a value of the first parameter is 1, the value of the second parameter is the
third value, a value of the third parameter is greater than 1, and a value of the fourth
parameter is 1, determining that the TCI states for each repetitive transmission of the
PDSCH in time domain correspond to multiple frequency-domain resources; or

when a value of the first parameter is 1, the value of the second parameter is the
third value, a value of the third parameter is greater than 1, and a value of the fourth
parameter is greater than 1, determining that the TCI states for each repetitive
transmission of the PDSCH in time domain correspond to multiple frequency-
domain resources; or

when a value of the first parameter is greater than 1, the value of the second
parameter is the second value, a value of the third parameter is greater than 1, and a
value of the fourth parameter is 1, determining that the TCI states for each repetitive
transmission of the PDSCH in time domain correspond to multiple frequency-
domain resources; or

when a value of the first parameter is greater than 1, the value of the second
parameter is the third value, a value of the third parameter is greater than 1, and a
value of the fourth parameter is 1, determining that the TCI states for each repetitive
transmission of the PDSCH in time domain correspond to multiple frequency-
domain resources.

15. The method according to claim 14, wherein

a correspondence between the TCI states for the PDSCH and the multiple
frequency-domain resources is configured by the network device; or

a correspondence between the TCI states for the PDSCH and the multiple
frequency-domain resources is a preset one-to-one correspondence.

16. An information configuration method, applied to a network device, wherein
the method comprises:

sending fourth preset information to a terminal device; wherein
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the fourth preset information is used for configuring a second parameter, the
second parameter is a frequency-domain division mode for a physical downlink
shared channel PDSCH, and the second parameter is used by the terminal device to
determine a transmission mode of the PDSCH.

17. The method according to claim 16, wherein

a value of the second parameter is one of a first value, a second value, and a
third value, wherein

the first value indicates that the frequency-domain division mode for the
PDSCH is a first preset mode, wherein the first preset mode is a division mode that
does not use a frequency division multiplexing FDM transmission scheme;

the second value indicates that the frequency-domain division mode for the
PDSCH is a second preset mode, wherein the second preset mode is a division mode
in a preset frequency division multiplexing FDM transmission scheme; and

the third value indicates that the frequency-domain division mode for the
PDSCH is a third preset mode, wherein the third preset mode is another division
mode in the preset FDM scheme.

18. The method according to claim 16 or 17, wherein

the fourth preset information is carried in radio resource control RRC.

19. A terminal device, comprising a memory, a processor, and a wireless
communication program stored in the memory and capable of running on the
processor, wherein when the wireless communication program is executed by the
processor, the steps of the method according to any one of claims 1 to 15 are
implemented.

20. A network device, wherein the network device comprises a memory, a
processor, and a wireless communication program stored in the memory and capable
of running on the processor, and when the wireless communication program is
executed by the processor, the steps of the method according to any one of claims 16

to 18 are implemented.
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