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COMMUNICATION METHOD, APPARATUS,
AND SYSTEM

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a continuation of U.S. patent
application Ser. No. 17/352,916, filed on Jun. 21, 2021,
which is a continuation of U.S. patent application Ser. No.
16/992,981, filed on Aug. 13, 2020, now U.S. Pat. No.
11,057,878, which is a continuation of International Appli-
cation No. PCT/CN2019/073353, filed on Jan. 28, 2019. The
International Application claims priority to Chinese Patent
Application No. 201810150873.9, filed on Feb. 13, 2018.
All of the aforementioned patent applications are hereby
incorporated by reference in their entireties.

TECHNICAL FIELD

[0002] The application relates to the field of wireless
communications, and in particular, to a communication
method, an apparatus, and a system in a wireless commu-
nications system.

BACKGROUND

[0003] Inanew radio (New Radio, NR) system, or in a Sth
generation radio access (5G) system, a network device sends
common information or specific information to a terminal
device through a physical downlink shared channel
(PDSCH), and instructs, by using downlink control infor-
mation (DCI) carried on a control channel, the terminal
device to demodulate and receive the PDSCH. The common
information includes system information, and the system
information is used to configure a frequency domain refer-
ence point of an access bandwidth, a random access
resource, and/or an uplink/downlink resource, and the like.
The system information may include a plurality of types of
information, for example, remaining minimum system infor-
mation (Remaining minimum system information, RMSI)
(or a system information typel (system information block
typel, SIB1)) and other system information (Other system
information, OSI). The system information is applied to all
terminal devices accessing corresponding cells.

[0004] On a premise that there are a plurality of types of
system information, how to flexibly indicate a type of
system information that needs to be sent, to implement, by
using fewer resource overheads, that the terminal device can
correctly receive the system information of the type on a
physical resource carrying the system information is a
technical problem that urgently needs to be resolved.

SUMMARY

[0005] The application relates to a communication
method, an apparatus, and a system, to flexibly indicate a
type of system information that needs to be sent.

[0006] According to a first aspect, an embodiment of this
application provides a communication method, and the
method includes:

[0007] sending, by a network device, a physical down-
link control channel PDCCH carrying downlink control
information, where the PDCCH carries indication
information, and the indication information is used to
indicate a type of system information; determining, by
the network device, based on the type of the system
information, a physical resource carrying the system
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information; and sending the system information by
using the physical resource; and
[0008] detecting, by a terminal device, a physical down-
link control channel PDCCH carrying downlink control
information, where the PDCCH carries indication
information, and the indication information is used to
indicate a type of system information; determining,
based on the indication information, a physical
resource carrying the system information; and receiv-
ing, by the terminal device, the system information on
the physical resource.
[0009] A cyclic redundancy code CRC included in the
PDCCH is scrambled by a radio network temporary identi-
fier RNTIL
[0010] In this manner, the type of the system information
that needs to be sent can be flexibly indicated, and by using
fewer resource overheads, the terminal device can correctly
receive the system information of the type on the physical
resource carrying the system information.
[0011] In an optional design, the indication information is
a value of the RNTI.
[0012] The value of the RNTI is a first radio network
temporary identifier RNTI, and the downlink control infor-
mation is used to indicate first-type system information;
and/or the value of the RNTI is a second radio network
temporary identifier RNTI, and the downlink control infor-
mation is used to indicate second-type system information.
[0013] In this method, different system information types
may be determined by using different values of the RNTI,
and the type of the system information that needs to be sent
is flexibly indicated without increasing resource and signal-
ing overheads.
[0014] In an optional design, the indication information is
format indication information, and the format indication
information is carried in the downlink control information.
[0015] In this method, an existing field or information bit
is reused to indicate the type of the system information,
thereby improving efficiency of indicating the type of the
system information, and reducing complexity of a system
design.
[0016] In an optional design, the network device sends a
demodulation reference signal DMRS of the physical
resource carrying the system information. The terminal
device obtains, based on a frequency domain reference
point, the demodulation reference signal DMRS correspond-
ing to the physical resource carrying the system information.
The frequency domain reference point corresponds to the
type of the system information. For example, a first fre-
quency domain reference point corresponds to first-type
system information, and a second frequency domain refer-
ence point corresponds to second-type system information.
The first frequency domain reference point is different from
the second frequency domain reference point, and the first-
type system information is different from the second-type
system information.
[0017] Specifically, a correspondence between the fre-
quency domain reference point and the type of the system
information is preconfigured or predefined. Alternatively,
the frequency domain reference point is indicated by using
second indication information.
[0018] On a premise that the correspondence between the
frequency domain reference point and the type of the system
information is preconfigured or predefined, the terminal
device may obtain information about the frequency domain
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reference point by using the indication information of the
type of the system information, so that both the type of the
system information and the frequency domain reference
point are obtained without using additional indication infor-
mation or fields, thereby improving communication effi-
ciency, and simplifying the system design.

[0019] In addition, a time domain resource and/or fre-
quency domain resource of the PDCCH is indicated by using
information carried in a synchronization/broadcast channel
block.

[0020] According to a second aspect, an embodiment of
the application provides a wireless apparatus, including a
processor and a receiver, where

[0021] the processor is configured to detect a physical
downlink control channel PDCCH carrying downlink
control information, where the PDCCH carries indica-
tion information, and the indication information is used
to indicate a type of system information;

[0022] the processor is configured to determine, based
on the indication information, a physical resource car-
rying the system information; and

[0023] the receiver is configured to receive the system
information on the physical resource.

[0024] A cyclic redundancy code CRC included in the
PDCCH is scrambled with a radio network temporary iden-
tifier RNTI.

[0025] In an optional design, the indication information is
a value of the RNTI.

[0026] The value of the RNTI is a first radio network
temporary identifier RNTI, and the downlink control infor-
mation is used to indicate first-type system information;
and/or the value of the RNTI is a second radio network
temporary identifier RNTI, and the downlink control infor-
mation is used to indicate second-type system information.
[0027] In an optional design, the indication information is
format indication information, and the format indication
information is carried in the downlink control information.
[0028] Optionally, the processor is configured to obtain,
based on a frequency domain reference point, a demodula-
tion reference signal DMRS corresponding to the physical
resource carrying the system information; and the frequency
domain reference point corresponds to the type of the system
information.

[0029] Further, optionally, a correspondence between the
frequency domain reference point and the type of the system
information is preconfigured or predefined. Alternatively,
the frequency domain reference point is indicated by using
second indication information.

[0030] A time domain resource and/or frequency domain
resource of the PDCCH is indicated by using information
carried in a synchronization/broadcast channel block.
[0031] An embodiment of the application provides a net-
work device, including a transmitter and a processor, where

[0032] the transmitter is configured to send a physical
downlink control channel PDCCH carrying downlink
control information, where the PDCCH carries indica-
tion information, and the indication information is used
to indicate a type of system information; and

[0033] the processor is configured to determine, based
on the type of the system information, a physical
resource carrying the system information.

[0034] The PDCCH includes a cyclic redundancy code
CRC, and the processor is configured to scramble the CRC
by using a radio network temporary identifier RNTI.
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[0035] In an optional design, the indication information is
a value of the RNTI.

[0036] The value of the RNTI is a first radio network
temporary identifier RNTI, and the downlink control infor-
mation is used to indicate first-type system information;
and/or the value of the RNTI is a second radio network
temporary identifier RNTI, and the downlink control infor-
mation is used to indicate second-type system information.
[0037] In an optional design, the indication information is
format indication information, and the format indication
information is carried in the downlink control information.

[0038] Optionally, the transmitter is configured to send a
demodulation reference signal DMRS of the physical
resource carrying the system information. The DMRS cor-
responds to a frequency domain reference point, and the
frequency domain reference point corresponds to the type of
the system information.

[0039] Further, optionally, a correspondence between the
frequency domain reference point and the type of the system
information is preconfigured or predefined. Alternatively,
the transmitter is configured to send second indication
information, where the second indication information is
used to indicate the frequency domain reference point cor-
responding to the type of the system information.

[0040] A time domain resource and/or frequency domain
resource of the PDCCH is indicated by using information
carried in a synchronization/broadcast channel block.
[0041] According to a third aspect, the application pro-
vides a system, including at least the two apparatuses
according to the second aspect.

[0042] According to a fourth aspect, the application pro-
vides a wireless apparatus, including one or more processors
and a memory, where the memory stores a computer pro-
gram, and when the processor executes the computer pro-
gram, the apparatus is enabled to implement any method
according to the first aspect.

[0043] According to a fifth aspect, the application pro-
vides a computer storage medium that stores a computer
program, where the computer program is stored in the
computer storage medium, and when the computer program
is executed by a processor (or a device (a terminal device or
a network device)), any method according to the first aspect
is implemented.

[0044] According to a sixth aspect, the application pro-
vides a computer program product that includes an instruc-
tion, and when the instruction is run on a computer, the
computer is enabled to perform any method according to the
first aspect.

[0045] According to a seventh aspect, the application
provides a chip system. The chip system includes a proces-
sor, configured to support a network device or an apparatus
in implementing a function in the first aspect, for example,
generating or processing data and/or information in the
foregoing method. In a possible design, the chip system
further includes a memory. The memory is configured to
store a program instruction and data that are necessary for
the network device or a communications apparatus. The chip
system may include a chip, or may include a chip and
another discrete component.

[0046] According to an eighth aspect, the application
provides a chip. The chip includes a processing module and
a communications interface. The processing module is con-
figured to control the communications interface to perform
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external communication. The processing module is further
configured to implement any method according to the first
aspect.

[0047] Compared with the prior art, in the solutions pro-
vided in embodiments of the application, the type of the
system information that needs to be sent can be flexibly
indicated, and by using fewer resource overheads, the ter-
minal device can correctly receive the system information of
the type on the physical resource carrying the system
information.

BRIEF DESCRIPTION OF DRAWINGS

[0048] The following describes embodiments of the appli-
cation in detail with reference to accompanying drawings.
[0049] FIG. 1 is a possible schematic diagram of an
application scenario according to an embodiment of the
application;

[0050] FIG. 2 is a possible schematic structural diagram of
a network device according to an embodiment of the appli-
cation;

[0051] FIG. 3 is a possible schematic structural diagram of
a terminal device according to an embodiment of the appli-
cation;

[0052] FIG. 4 is a schematic diagram of a method of
system message scheduling in time domain;

[0053] FIG. 5 is a schematic diagram of a location of a
frequency domain reference point corresponding to a type of
system information;

[0054] FIG. 6 is a possible schematic flowchart of a
communication method according to an embodiment of the
application; and

[0055] FIG. 7 is a possible schematic structural diagram of
a wireless apparatus according to an embodiment of the
application.

DESCRIPTION OF EMBODIMENTS

[0056] A network architecture and a service scenario
described in the embodiments of the application are intended
to describe the technical solutions in the embodiments of the
application more clearly, and do not constitute a limitation
on the technical solutions provided in the embodiments of
the application. A person of ordinary skill in the art can learn
that, with evolution of the network architecture and emer-
gence of a new service scenario, the technical solutions
provided in the embodiments of the application are also
applicable to similar technical problems.

[0057] Inthe embodiments of the application, “a plurality
of” means two or more than two. The term “and/or”
describes an association relationship between associated
objects and represents that three relationships may exist. For
example, A and/or B may represent the following three
cases: only A exists, both A and B exist, and only B exists.
The character “/”” generally indicates an “or” relationship
between the associated objects.

[0058] FIG. 1 is a possible schematic diagram of an
application scenario according to an embodiment of the
application. A communications system in the application
scenario includes a network device and one or more terminal
devices. The network device may communicate with the
terminal devices by using one or more air interface tech-
nologies.

[0059] The following describes terms that may appear in
the embodiments of the application.

Nov. 30, 2023

[0060] A communications system may be applicable to a
long term evolution (Long Term Evolution, LTE for short)
system or another wireless communications system that uses
various radio access technologies, for example, a system that
uses access technologies such as code division multiple
access, frequency division multiple access, time division
multiple access, orthogonal frequency division multiple
access, and single carrier frequency division multiple access.
In addition, the communications system may also be appli-
cable to an evolved LTE system, for example, a 5th gen-
eration 5G system.

[0061] A network device may be a base station, an access
point, an access network device, or a device that is in an
access network and that communicates with a wireless
terminal through one or more sectors on an air interface. The
network device may be configured to mutually convert a
received over-the-air frame and an IP packet and serve as a
router between the wireless terminal and a remaining portion
of the access network, where the remaining portion of the
access network may include an Internet protocol (IP) net-
work. The network device may further coordinate attribute
management of the air interface. For example, the network
device may be a base transceiver station (Base Transceiver
Station, BTS) in a global system for mobile communications
(Global System for Mobile Communications, GSM) or code
division multiple access (Code Division Multiple Access,
CDMA), or may be a NodeB (NodeB, NB) in wideband
code division multiple access (Wideband Code Division
Multiple Access, WCDMA), or may be an evolved NodeB
(Evolutional Node B, eNB or eNodeB) in long term evolu-
tion (Long Term Evolution, LTE), a relay node or an access
point, or a base station in a future 5G network, for example,
a gNB. This is not limited herein. It should be noted that, in
a 5G or NR system, there may be one or more transmission
reception points (Transmission Reception Point, TRP) on
one NR gNB. All TRPs belong to a same cell, and each TRP
and each terminal can use a measurement reporting method
described in this embodiment of the application. In another
scenario, the network device may be further divided into a
control unit (Control Unit, CU) and a data unit (Data Unit,
DU). One CU may correspond to a plurality of DUs. Each
DU and each terminal can use the measurement reporting
method described in this embodiment of the application. A
difference between a CU-DU separation scenario and a
multi-TRP scenario lies in that, the TRP is merely a radio
frequency unit or an antenna device while the DU can
implement a protocol stack function, for example, the DU
can implement a physical layer function.

[0062] A terminal device may be a wireless terminal or a
wired terminal. The wireless terminal may be a device that
provides a user with voice and/or other service data con-
nectivity, a handheld device with a wireless connection
function, or another processing device connected to a wire-
less modem. The wireless terminal may communicate with
one or more core networks through a radio access network
(Radio Access Network, RAN). The wireless terminal may
be a mobile terminal, such as a mobile phone (also referred
to as a “cellular” phone) and a computer with a mobile
terminal, for example, may be a portable, pocket-sized,
handheld, computer built-in, or vehicle-mounted mobile
apparatus, which exchanges voice and/or data with the radio
access network. For example, the wireless terminal may be
adevice such as a personal communication service (Personal
Communication Service, PCS) phone, a cordless telephone,
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a session initiation protocol (Session Initiation Protocol,
SIP) phone, a wireless local loop (Wireless Local Loop,
WLL) station, or a personal digital assistant (Personal Digi-
tal Assistant, PDA). The wireless terminal may also be
referred to as a system, a subscriber unit (Subscriber Unit),
a subscriber station (Subscriber Station), a mobile station
(Mobile Station), a mobile console (Mobile), a remote
station (Remote Station), a remote terminal (Remote Ter-
minal), an access terminal (Access Terminal), a user termi-
nal (User Terminal), a user agent (User Agent), or a user
device (User Device or User Equipment). This not limited in
the application.

[0063] A symbol includes but is not limited to an orthogo-
nal frequency division multiplexing (Orthogonal Frequency
Division Multiplexing, OFDM) symbol, a sparse code mul-
tiple access (Sparse Code Multiplexing Access, SCMA)
symbol, a filtered orthogonal frequency division multiplex-
ing (Filtered Orthogonal Frequency Division Multiplexing,
F-OFDM) symbol, and a non-orthogonal multiple access
(Non-Orthogonal Multiple Access, NOMA) symbol. The
symbol may be specifically determined based on an actual
case. Details are not described herein.

[0064] A control resource set (Control Resource Set,
CORESET) is a resource set used for control channel
transmission. Time domain resources in a CORESET may
be consecutive or inconsecutive.

[0065] A subframe occupies a time-frequency resource of
entire system bandwidth in frequency domain, and occupies
a fixed time length in time domain, for example, one
millisecond (ms). In addition, one subframe may also
occupy K consecutive symbols, where K is a natural number
greater than 0. A value of K may be determined based on an
actual case, and this is not limited herein. For example, in
LTE, one subframe occupies 14 consecutive OFDM symbols
in time domain.

[0066] A slot is a basic time-frequency resource unit, and
occupies [ consecutive OFDM symbols in time domain,
where L is a natural number greater than 0. A value of L may
be determined based on an actual case. For example, there
may be seven OFDM symbols.

[0067] A physical resource block (Physical Resource
Block, PRB) is a frequency domain resource unit and
occupies M contiguous subcarriers in frequency domain,
where M is a natural number greater than 0. For example, M
is equal to 12 or 16.

[0068] A bandwidth part (Bandwidth part, BWP) is a
plurality of contiguous physical resource blocks in fre-
quency domain, and the physical resource blocks are gen-
erally configured by a network device for a terminal device.
The terminal device receives or sends data in the BWP. In an
example of control resource transmission, one BWP
includes at least one control resource set, and frequency
domain resources included in the control resource set do not
exceed a plurality of physical resource blocks included in
the BWP in frequency domain. The BWP is classified into an
initial active bandwidth part (Initial active BWP) and a
UE-specific bandwidth part (UE-specific BWP). The initial
active BWP is configured by using broadcast information,
for example, a master information block (master information
block, MIB), and the UE-specific BWP is configured by
using UE-specific radio resource control (radio resource
control, RRC) signaling.

[0069] Initial active bandwidth part (Initial active BWP):
Before entering a connected mode or obtaining terminal
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device-specific BWP configuration information, a terminal
device needs to receive or send data on the initial active
BWP. Specifically, a frequency domain location and a band-
width size of the initial active BWP are configured by using
broadcast information. In addition, the bandwidth size is
equal to a frequency domain range occupied by a control
resource set CORESET configured by using the broadcast
information.

[0070] A common index scheme (Common Index
Scheme) is an index scheme stipulated in a standard or a
protocol, determined by a network device in a communica-
tions system, or determined by a plurality of network
devices in a communications system through negotiation.
The index scheme is used for resource configuration. In the
communications system, a control resource and/or a data
resource configured by a network device for a terminal
device served by the network device are/is located in a
common index area determined based on the common index
scheme.

[0071] A common index area is a plurality of contiguous
physical resource blocks in frequency domain that are
obtained based on a common index scheme (common index
scheme). A bandwidth part BWP is located in the common
index area.

[0072] A demodulation reference signal, DMRS (De-
modulation reference signal) for short, is used for demodu-
lating a received physical channel. Specifically, a DMRS
carried on the physical channel is a DMRS signal generated
by mapping a DMRS sequence to a physical resource. For
example, a downlink DMRS may be used to demodulate a
physical downlink shared channel PDSCH.

[0073] System information, SI (System information) for
short, is used to configure a frequency domain reference
point of an access bandwidth, and used for a resource for
random access and/or an uplink/downlink resource, and the
like. The system information includes a plurality of types of
system information, for example, RMSI or a SIB1, and other
system information OSI (Other system information), for
example, a SIB2. The OSI herein may include all types of
system information except the RMSI.

[0074] Further, a possible schematic structural diagram of
the foregoing network device may be shown in FIG. 2. A
network device can perform the method provided in the
embodiments of the application. The network device may
include a controller or processor 201 (the following uses the
processor 201 as an example for description) and a trans-
ceiver 202. The controller/processor 201 sometimes may
also be referred to as a modem processor (modem proces-
sor). The modem processor 201 may include a baseband
processor (baseband processor, BBP) (not shown). The
baseband processor processes a received digitalized signal,
to extract information or a data bit transmitted in the signal.
Therefore, based on a requirement or an expectation, the
BBP is usually implemented in one or more digital signal
processors (digital signal processor, DSP) in the modem
processor 201 or implemented as a separated integrated
circuit (integrated circuit, 1C).

[0075] The transceiver 202 may be configured to support
sending and receiving information between a network
device and a terminal device, and support radio communi-
cation between terminal devices. The processor 201 may be
further configured to perform various functions for commu-
nication between the terminal device and the network
device. In uplink, an uplink signal from the terminal device
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is received by using an antenna, demodulated by the trans-
ceiver 202, and further processed by the processor 201, to
restore service data and/or signaling information sent by the
terminal device. In downlink, service data and/or a signaling
message are/is processed by the terminal device, modulated
by the transceiver 202 to generate a downlink signal, and
transmitted by the antenna to the terminal device. The
network device may further include a memory 203, and the
memory 203 may be configured to store program code
and/or data of the network device. The transceiver 202 may
include an independent receiver and transmitter circuit, or
may implement receiving and sending functions in one
circuit. The network device may further include a commu-
nications unit 204, and the communications unit 204 is
configured to support communication between the network
device and another network entity. For example, the network
device is configured to support communication between the
network device and a network device of a core network, and
the like.

[0076] Optionally, the network device may further include
a bus. The transceiver 202, the memory 203, and the
communications unit 204 may be connected to the processor
201 by using the bus. For example, the bus may be a
peripheral component interconnect (Peripheral Component
Interconnect, PCI) bus, an extended industry standard archi-
tecture (Extended Industry Standard Architecture, EISA)
bus, or the like. The bus may include an address bus, a data
bus, a control bus, and the like.

[0077] FIG. 3 is a possible schematic structural diagram of
the terminal device in the foregoing communications sys-
tem. The terminal device can perform the method provided
in the embodiments of the application. The terminal device
may be any one of one or more terminal devices in FIG. 1.
The terminal device includes a transceiver 301, an applica-
tion processor (application processor) 302, a memory 303,
and a modem processor (modem processor) 304.

[0078] The transmitter 301 may adjust (for example, per-
form analog conversion, filtering, amplification, and up-
conversion on) an output sample and generate an uplink
signal. The uplink signal is transmitted to the base station in
the foregoing embodiment by using an antenna. In down-
link, the antenna receives a downlink signal transmitted by
a network device. The transceiver 301 may adjust (for
example, perform filtering, amplification, down-conversion,
and digitalization on) a signal received from the antenna and
provide an input sample.

[0079] The modem processor 304 is sometimes referred to
as a controller or processor, and may include a baseband
processor (baseband processor, BBP) (not shown). The
baseband processor processes a received digitalized signal,
to extract information or a data bit transmitted in the signal.
Based on a requirement or an expectation, the BBP is usually
implemented in one or more digital signal processors in the
modem processor 304 or implemented as a separated inte-
grated circuit (IC).

[0080] In a design, the modem processor (modem proces-
sor) 304 may include an encoder 3041, a modulator 3042, a
decoder 3043, and a demodulator 3044. The encoder 3041 is
configured to encode a to-be-sent signal. For example, the
encoder 3041 may be configured to receive service data
and/or a signaling message that are/is to be sent in uplink,
and perform processing (for example, formatting, encoding,
or interleaving) on the service data and the signaling mes-
sage. The modulator 3042 is configured to modulate an
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output signal of the encoder 3041. For example, the modu-
lator may perform processing such as symbol mapping
and/or modulation on the output signal (data and/or signal-
ing) of the encoder, and provide an output sample. The
demodulator 3044 is configured to demodulate an input
signal. For example, the demodulator 3044 processes an
input sample and provides symbol estimation. The decoder
3043 is configured to decode a demodulated input signal.
For example, the decoder 3043 performs processing such as
de-interleaving and/or decoding on the demodulated input
signal, and outputs a decoded signal (data and/or signaling).
The encoder 3041, the modulator 3042, the demodulator
3044, and the decoder 3043 may be implemented by the
integrated modem processor 304. These units perform pro-
cessing based on a radio access technology used in a radio
access network.

[0081] The modem processor 304 receives, from the appli-
cation processor 302, digitalized data that may represent
voice, data, or control information, and processes the digi-
talized data for transmission. The modem processor may
support one or more of a plurality of wireless communica-
tion protocols of a plurality of communications systems, for
example, LTE, new radio, a universal mobile telecommuni-
cations system (Universal Mobile Telecommunications Sys-
tem, UMTS), and high speed packet access (High Speed
Packet Access, HSPA). Optionally, the modem processor
304 may also include one or more memories.

[0082] Optionally, the modem processor 304 and the
application processor 302 may be integrated in one proces-
sor chip.

[0083] The memory 303 is configured to store program
code (sometimes also referred to as a program, an instruc-
tion, software, or the like) and/or data that are/is used to
support communication of the terminal device.

[0084] It should be noted that the memory 203 or the
memory 303 may include one or more storage units, for
example, may be a storage unit that is in the processor 201,
the modem processor 304, or the application processor 302
and that is configured to store program code, or may be an
external storage unit independent of the processor 201, the
modem processor 304, or the application processor 302, or
may be further a component including a storage unit inside
the processor 201, the modem processor 304, or the appli-
cation processor 302 and an external storage unit indepen-
dent of the processor 201, the modem processor 304, or the
application processor 302.

[0085] The processor 201 and the modem processor 304
(the processor 304 for short hereinafter) may be processors
of'a same type or processors of different types. For example,
the processor 201 and modem processor 304 may be imple-
mented as a central processing unit (Central Processing
Unit, CPU), a general-purpose processor, a digital signal
processor (Digital Signal Processor, DSP), an application-
specific integrated circuit (Application-Specific Integrated
Circuit, ASIC), a field programmable gate array (Field
Programmable Gate Array, FPGA), or another program-
mable logic device, a transistor logic device, a hardware
component, another integrated circuit, or any combination
thereof. The processor 201 and the modem processor 304
may implement or execute various example logical blocks,
modules, and circuits described with reference to content
disclosed in the embodiments of the application. The pro-
cessor may also be a combination that implements a com-
puting function device, for example, a combination includ-
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ing one or more microprocessors, a combination of a DSP
and a microprocessor, or a system-on-a-chip (system-on-a-
chip, SOC).

[0086] A person skilled in the art can understand that
various explanatory logic blocks, modules, circuits, and
algorithms described with reference to the various aspects
disclosed in this application may be implemented as elec-
tronic hardware, an instruction that is stored in a memory or
another computer readable medium and that is executed by
a processor or another processing device, or a combination
thereof. As an example, the device described in this speci-
fication may be applied to any circuit, hardware component,
IC, or IC chip. The memory disclosed in this application
may be any type of memory in any size, and may be
configured to store any type of required information. To
clearly explain such interchangeability, various explanatory
components, blocks, modules, circuits, and steps have been
generally described above based on functionality. How to
implement such functionality depends on a specific appli-
cation, a design selection, and/or a design constraint that is
imposed on an entire system. A person skilled in the art may
use different manners to implement the described functions
for each particular application, but it should not be consid-
ered that such implementation goes beyond the scope of the
application.

[0087] In the embodiments of the application, sending a
downlink (uplink) channel may be sending data or informa-
tion carried on the downlink (uplink) channel. The data or
information may be data or information obtained after
channel coding.

[0088] It should be noted that, a term “start resource
block” is used in the embodiments of the application. The
term may refer to a resource block having a minimum
subcarrier sequence number in resource blocks included in
a specific area (for example, a common index area or a
bandwidth part), or a resource block having a minimum
sequence number when included resource blocks are num-
bered from a low frequency to a high frequency; or may
refer to a resource block having a maximum subcarrier
sequence number in resource blocks included in a specific
area (for example, a common index area or a bandwidth
part), or a resource block having a maximum sequence
number when included resource blocks are numbered from
a low frequency to a high frequency. The low frequency and
the high frequency are defined in relative to a subcarrier
sequence number, and a subcarrier sequence number of a
low frequency location is less than a subcarrier sequence
number of a high frequency location. No specific limitation
is imposed in the embodiments. A specific meaning of the
start resource block depends on a requirement of an actual
communications system, a notification from the network
device, or a stipulation in a standard or a protocol. In the
embodiments of the application, an example in which the
start resource block is the resource block having the mini-
mum subcarrier number in the resource blocks included in
the specific area (for example, the common index area or the
bandwidth part), or the resource block having the minimum
sequence number when the included resource blocks are
numbered from the low frequency to the high frequency is
used for description.

[0089] A person skilled in the art may know that there are
a plurality of types of system information, and a physical
downlink shared channel (physical downlink shared chan-
nel, PDSCH) carrying RMSI or OS] is used as an example
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in this specification. However, the embodiments of the
application are not limited thereto, and all types of system
information and physical channels or physical resources that
may be used in the embodiments of the application shall fall
within the protection scope of the application.

[0090] A person skilled in the art may know that the
PDSCH is scheduled by using downlink control informa-
tion. The terminal device needs to detect downlink control
information (downlink control information, DCI) carried on
a physical downlink control channel (physical downlink
control channel, PDCCH), to further obtain system infor-
mation carried on the PDSCH to access a serving cell or a
carrier. For details, refer to FIG. 4.

[0091] Because a system bandwidth on a network device
side in an NR system is greater than a bandwidth actually
accessed by the terminal device, a configuration of a fre-
quency domain reference point is introduced. A granularity
of the frequency domain reference point may be a resource
block, or may be a subcarrier in a resource block, for
example, a subcarrier having a minimum number or a
subcarrier numbered 0 in the resource block. In this embodi-
ment of the application, an example in which the granularity
of the frequency domain reference point is the resource
block is used for description, but the protection scope is not
limited thereto.

[0092] The configuration of the frequency domain refer-
ence point in this embodiment of the application may have
the following various optional designs.

[0093] In an optional design, the frequency domain refer-
ence point is irrelevant to a type of system information, and
frequency domain reference points corresponding to differ-
ent types of system information are the same or different.

[0094] In another optional design, the frequency domain
reference point is related to the type of the system informa-
tion, and different types of system information correspond to
different frequency domain reference points. For example,
RMSI is first-type system information, OS] is second-type
system information, and the RMSI and the OSI correspond
to different frequency domain reference points. Specifically,
frequency domain positions of the PDSCH carrying the
RMSI or OSI are different due to the different frequency
domain reference points, and/or DMRSs used to demodulate
the PDSCH are different due to the different frequency
domain reference points.

[0095] Optionally, a frequency domain reference point on
the network device side is configured by using the system
information RMSI, so that before the terminal device
obtains the RMSI, the frequency domain reference point is
configured as a start resource block of an initial active BWP
(or in a control channel resource set configured by a broad-
cast channel) or a subcarrier numbered O in a start resource
block of an initial active BWP, and the frequency domain
reference point may be denoted as a frequency domain
reference point A. After receiving the RMSI, the terminal
device can determine a common frequency domain refer-
ence point in a broadband carrier configured by a network
device, where the common frequency domain reference
point is a start resource block of a common index area or a
subcarrier numbered 0 in a start resource block of a common
index area, and the common frequency domain reference
point may be denoted as a frequency domain reference point
B. Further, the frequency domain reference point affects
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determining of the frequency domain location of the PDSCH
carrying the RMSI or OSI and/or the DMRS of the PDSCH
carrying the RMSI or OSL

[0096] Specifically, before demodulating the PDSCH, the
terminal device needs to obtain a DMRS sequence, where
the DMRS sequence is generated by intercepting a part of a
sequence from a reference DMRS sequence. The terminal
device matches a received DMRS signal based on a locally
generated or obtained DMRS sequence, and demodulates
and/or decodes the PDSCH. Further, if different types of
system information correspond to a same frequency domain
reference point and a same DMRS, the terminal device may
correctly demodulate the PDSCH. If different frequency
domain reference points correspond to different system
information types, DMRS sequences that are obtained from
the reference DMRS sequence and that correspond to dif-
ferent information types are also different. If the DMRS
sequences obtained by the terminal device do not match a
DMRS signal sent by the network device, the terminal
device cannot correctly demodulate and receive the PDSCH.
The reference DMRS sequence is a Gold sequence gener-
ated based on configuration information or a predefined
parameter. For example, the terminal device generates the
Gold sequence based on obtained identity information or a
cell identity (ID). The Gold sequence is a pseudo-random
sequence proposed on a basis of an m-sequence. For details,
refer to the prior art. The reference DMRS sequence
includes a plurality of values, and each value may be a
complex value. For DMRS demodulation, refer to descrip-
tion in the prior art or demodulation performed by using the
prior art.

[0097] For example, a resource occupied by the DMRS in
each RB in a given OFDM symbol is two REs, and if a
system information type corresponds to a frequency domain
reference point A, a mapped DMRS sequence in the n” RB
in the initial active BWP is the 2n” value and the (2n+1)”
value in the reference DMRS sequence. If the system
information type corresponds to a frequency domain refer-
ence point B, and an RB number of the start resource block
of'the initial active BWP in the common index area is n,, the
mapped DMRS sequence in the n” RB in the initial active
BWP is the 2(n,+n)” value and the (2(ng+n)+1)” value in
the reference DMRS sequence.

[0098] In addition, the terminal device obtains a PDSCH
frequency domain resource based on the frequency domain
reference point. If the frequency domain reference points are
different, PDSCH frequency domain resource locations
obtained by the terminal device are also different. For
example, one bit in PDSCH frequency domain resource
indication information that is included in the DCI corre-
sponds to one RB group (RB Group, RBG) in frequency
domain, and RBs included in the RB group are a plurality of
contiguous RBs in frequency domain. The RB group is
generated by grouping RBs from a low frequency to a high
frequency and starting from the frequency domain reference
point. RBs in different RB groups do not overlap, and a
quantity of RBs included in the plurality of RB groups is in
a decreasing trend from a low frequency to a high frequency.
Optionally, the plurality of RB groups may further include
at least two RB groups that are adjacent in frequency domain
and that have a same quantity of RBs, and the quantity is in
an overall decreasing trend. For example, a quantity of RBs
in the RB group at a high frequency location is not greater
than a quantity of RBs in the RB group at a frequency
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domain location lower than the high frequency location.
Further, an RB group starting from the frequency domain
reference point A and an RB group starting from the fre-
quency domain reference point B are RB groups classified
based on different frequency domain reference points. Even
if the PDSCH frequency domain resource indication infor-
mation indicated by using the DCI are the same, the PDSCH
frequency domain locations are also different.

[0099] An example in which the system information type
is RM ST or OSl is used, as shown in FIG. 5, a reference point
of'a PDSCH frequency domain location carrying the RMSI
is a reference point A, and a reference point of a PDSCH
frequency domain location carrying the OSI is a reference
point B. The terminal device obtains PDSCH resource
indication information. When the frequency domain refer-
ence point A is different from the frequency domain refer-
ence point B, PDSCH frequency domain locations indicated
by the PDSCH resource indication information are also
different corresponding to different frequency domain ref-
erence point A or B.

[0100] It can be learned from the foregoing that if different
system information types and/or frequency domain refer-
ence points corresponding to the system information types
cannot be distinguished, system information fails to be
received, and consequently, the terminal device cannot
access a serving cell or a carrier.

[0101] In an optional solution, a type of the system infor-
mation may be associated with a time domain location, and
the association relationship may be predefined or precon-
figured, for example, predefined in a standard or a protocol.
Specifically, for example, a time domain location of down-
link control information used to indicate the RMSI (or may
also be referred to as a time domain location corresponding
to the RMSI) is predefined or preconfigured as, for example,
the first slot and the eleventh slot in every 20 slots (Slot).

[0102] The network device sends, on a predefined first
time domain resource, the downlink control information
used to indicate the RMSI, and the RMSI corresponds to the
frequency domain reference point A in FIG. 5. It should be
noted herein that, if the downlink control information used
to indicate a system information type except the RMSI
overlaps the time domain resource, the network device
preferentially sends the downlink control information used
to indicate the RMSI, to ensure that the terminal device can
detect, on the predefined time domain resource, the down-
link control information used to indicate the RMSI. In this
case, the terminal device detects, only in a predefined time
domain resource area (also referred to as monitor window
(monitor window) herein), the downlink control information
used to indicate that the system information is the RMSI, the
terminal device may determine, based on the frequency
domain reference point A, B, or another possible frequency
domain reference point, a frequency domain location of a
PDSCH carrying the RMSI and a corresponding DMRS
sequence.

[0103] If downlink control information used to indicate
system information is detected in a second time domain
resource area (namely, outside the monitor window), the
terminal device determines, based on the frequency domain
reference point A, B, or another possible frequency domain
reference point, a frequency domain location of a PDSCH
carrying other system information OSI that is different from
the RMSI and a DMRS sequence.
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[0104] The terminal device detects RNTI information
scrambled with a CRC in a PDCCH carrying the downlink
control information, and the RNTI information is used to
determine that the detected downlink control information is
used to instruct to receive the system information. For
example, if the RNTI information is an SI-RNTI, the
detected downlink control information is used to instruct to
receive the system information. For scrambling and
descrambling of the RNTI, refer to description in the prior
art, or the scrambling and descrambling may be imple-
mented in a manner in the prior art. This is not specifically
limited herein.

[0105] In the foregoing solution, a time domain resource
on which the downlink control information is used to
indicate the reception of the system information is associ-
ated with type of the system information, and resource
scheduling is also limited when the type of the system
information is implicitly indicated. As a result, resource
overheads of the network device increase and scheduling is
not flexible enough. In addition, the terminal device cannot
accurately obtain frequency domain reference point infor-
mation. As a result, the terminal device cannot correctly
demodulate and/or decode a physical resource carrying the
downlink control information.

[0106] To resolve the foregoing technical problem, an
embodiment of the application further provides a commu-
nication method, to implement flexible indication of a sys-
tem information type with fewer resource overheads.
[0107] The following further describes this embodiment
of the application in detail based on a common aspect of the
application described above. Possible uplink and downlink
latencies are ignored in descriptions of this embodiment. It
is assumed that a sending moment of a network device is the
same as a receiving moment of a terminal device. For
processing corresponding to sending operation of the net-
work device and receiving operation of the terminal device,
this embodiment is described mainly from a perspective of
a terminal device side. A person skilled in the art may
understand that, the receiving of the terminal device from
the network device means that the network device performs
sending.

[0108] In addition, sequence numbers of steps in this
embodiment of the application do not limit a sequence of a
specific execution process. An execution sequence of the
steps is adaptively adjusted in different optional designs.

Embodiment 1

[0109] An embodiment of the application provides a com-
munication method. In the method, a network device sends
a physical downlink control channel PDCCH, a terminal
device detects a physical downlink control channel PDCCH
carrying downlink control information, the PDCCH carries
indication information, where the indication information is
used to indicate a type of system information, and the
terminal device determines, based on the indication infor-
mation, a physical resource carrying the system information.
According to the method provided in Embodiment 1 of the
application, a type of the system information can be flexibly
indicated without increasing resource overheads.

[0110] FIG. 6 shows a specific implementation of the
communication method in Embodiment 1 of the application.
The following describes a solution provided in Embodiment
1 of the application with reference to FIG. 6.
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[0111] Step 600: A network device determines to send
system information, and the system information is first-type
system information or second-type system information.
[0112] Optionally, the first-type system information is
RMSI or a system information block typel (SystemlInfor-
mationBlockTypel, SIB1), and/or the second-type system
information is OSI or a system information SI message.
[0113] Before step 600, the network device determines,
based on a status of a current communications system and/or
a further scheduling requirement, that specific-type system
information, for example, the RMSI, the SIB1, or an SIB2,
needs to be sent. Details are not described herein, and a
specific manner may be the same as that in the prior art.
[0114] The determining step may be performed by a
processor of the network device.

[0115] Step 601: The network device sends a physical
downlink control channel PDCCH carrying downlink con-
trol information, the PDCCH carries indication information,
and the indication information is used to indicate a type of
system information.

[0116] The sending step may be performed by a transmit-
ter of the network device.

[0117] Before step 601, the method further includes the
following step: The network device indicates a time domain
resource and/or frequency domain resource of the PDCCH
by using information carried in a synchronization/broadcast
channel block.

[0118] Specifically, a master information block MIB car-
ried on a broadcast channel in the synchronization/broadcast
channel block (synchronous signal/physical broadcast chan-
nel block, SS/PBCH block) includes configuration informa-
tion of the time domain resource and/or frequency domain
resource of the PDCCH. Specifically, N high-order bits in an
RMSI-PDCCH-Config field in the MIB are used to config-
ure a quantity of a plurality of contiguous resource blocks in
frequency domain and a quantity of a plurality of consecu-
tive OFDM symbols in time domain, and M low-order bits
in the RMSI-PDCCH-Config field are used to configure a
monitoring occasion (monitoring occasion) of the PDCCH,
where both M and N are positive integers. Optionally,
M=N=4. Further, four bits may indicate 16 bit values or bit
states, and a correspondence exists between different bit
values or bit states and resource configurations. The corre-
spondence may be preconfigured or predefined, for example,
predefined in a table of a standard or protocol.

[0119] Step 602: The network device determines, based on
the type of the system information, a physical resource
carrying the system information.

[0120] The physical resource may be a time domain
resource and/or frequency domain resource of a physical
downlink shared channel PDSCH.

[0121] The frequency domain resource may be determined
by the network device in a plurality of manners, for example,
may be determined in a same or similar manner as that of a
terminal device. For details, refer to the foregoing descrip-
tion.

[0122] Optionally, the network device obtains a DMRS
sequence based on a frequency domain reference point or
the type of the system information, and the DMRS sequence
is a part of a reference DMRS sequence, for example, may
be generated by intercepting a part of sequence from a
reference DMRS sequence. Further, the network device
determines the frequency domain location of the PDSCH.
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The network device modulates the DMRS sequence onto the
physical resource, and sends the PDSCH carrying the sys-
tem information.

[0123] Specifically, based on the foregoing description,
DCI carried on the PDCCH includes PDSCH frequency
domain resource indication information, and the PDSCH
frequency domain resource indication information is used to
notify the terminal device of a frequency domain resource of
the PDSCH. A length of a bit sequence included in the
PDSCH frequency domain resource indication information
is related to a frequency domain size of a BWP on which the
PDSCH scheduled by using the DCI is located, and each bit
indicates one RBG. Alternatively, values or bit states of a
group of bits correspond to a plurality of contiguous RBs on
a frequency domain resource. The PDSCH frequency
domain resource indication information may include one or
more bits, each bit corresponds to one RB group (RB Group,
RBG) in frequency domain, and RBs included in the RB
group are a plurality of contiguous RBs in frequency
domain. For the terminal device, the frequency domain
resource of the PDSCH is determined by using the fre-
quency domain reference point and the PDSCH frequency
domain resource indication information included in the DCI.

[0124] The network device may determine the time
domain resource in a plurality of manners.

[0125] Optionally, the time domain resource may be pre-
defined or preconfigured, and is notified to the terminal
device in advance.

[0126] Optionally, the time domain resource is dynami-
cally or semi-statically configured by the network device,
and is notified to the terminal device by using the DCI.
Further, optionally, the network device may directly indicate
the time domain resource by using the DCI, or instruct, by
using the DCI, the terminal device to determine the time
domain resource. For example, an index of the time domain
resource is indicated by using the DCI, and the index is used
to indicate the time domain resource, so that the terminal
device determines a location of the time domain resource by
using the index.

[0127] The determining step may be performed by the
processor 201 of the network device.

[0128] Step 603: The terminal device detects the physical
downlink control channel PDCCH carrying the downlink
control information, and the PDCCH carries the indication
information.

[0129] Before step 601, a cyclic redundancy code (cyclic
redundancy code, CRC) included in the PDCCH is
scrambled by a radio network temporary identifier RNTI,
and the scrambled CRC is used by the terminal device to
detect whether a received PDCCH is correct and a sched-
uling type of the PDCCH.

[0130] The detection step may be performed by a proces-
sor of the terminal device, or may be performed by a
transceiver controlled by a processor of the terminal device.

[0131] The detection in step 603 is blind detection. Spe-
cifically, the network device scrambles the CRC included in
the PDCCH in step 601, and the scrambling is performed on
16 low-order bits of the CRC based on a value of the RNTI.
The terminal device performs blind detection based on the
RNTI, and determines, based on that the RNTI of the DCI
that is successfully detected is an SI-RNTI, that information
needed to be received is the system information. The RNTI
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further includes a C-RNTI, an RA-RNTI, and the like. For
a specific type of the RNTI, refer to the prior art. Details are
not described herein.

[0132] Optionally, the indication information may be a
value of the RNTI used for scrambling, or may be informa-
tion carried in the DCI, for example, one or more bits. For
details, refer to description in the following embodiments.
[0133] Step 604: The terminal device determines, based
on the indication information, a physical resource carrying
the system information.

[0134] The physical resource may be a time domain
resource and/or frequency domain resource of a physical
downlink shared channel PDSCH.

[0135] For a determining manner of the frequency domain
resource, refer to the foregoing description.

[0136] Specifically, the terminal device may obtain, based
on a frequency domain reference point and PDSCH fre-
quency domain resource indication information included in
the DCI, the frequency domain resource of the PDSCH. The
PDSCH frequency domain resource indication information
is used to indicate one or more RB groups corresponding to
the PDSCH. Before demodulating the PDSCH, the terminal
device needs to obtain a DMRS sequence, for example,
determine the DMRS sequence based on the frequency
domain reference point. The DMRS sequence is a part of a
reference DMRS sequence. For example, the DMRS
sequence may be generated by intercepting the part of the
sequence from the reference DMRS sequence. The terminal
device matches a received DMRS signal based on a locally
generated or obtained DMRS sequence, and demodulates
and/or decodes the PDSCH.

[0137] The terminal device may determine the time
domain resource in one of a plurality of optional manners.
[0138] Optionally, the time domain resource may be pre-
defined or preconfigured, and is notified to the terminal
device in advance.

[0139] Optionally, the time domain resource is dynami-
cally or semi-statically configured by the network device,
and is notified to the terminal device by using the DCI.
Further, optionally, the terminal device may directly deter-
mine the time domain resource by using information carried
in the DCI, or the terminal device further determines, by
using the information carried in the DCI, the time domain
resource. For example, what the DCI notifies is an index of
the time domain resource, and the terminal device further
determines the time domain resource by using the index.
Optionally, a correspondence between the index and the time
domain resource is predefined or preconfigured, for
example, predefined in a standard or a protocol. The corre-
spondence may be shown in Table 1.

TABLE 1

Index (index) Time interval KO Indication information RIV

0

—_—_ 0 O
[l SN N )

1
2
3

—

[0140] The index column lists indexes corresponding to a
time domain resource location notified by the DCI. Option-
ally, the index may be carried by a time domain resource
assignment (Time domain resource assignment) field in the
DCI. For example, the field includes two bits, where {00}
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corresponds to an index0, {01} corresponds to an indexl,
{10} corresponds to an index2, and {11} corresponds to an
index3. The time interval KO is a time interval between a
detected PDCCH and a PDSCH scheduled by the PDCCH,
and is expressed in slots. The indication information RIV is
indication information of a time domain start location and a
length of the PDSCH within a slot. Each RIV value corre-
sponds to a time domain location of a PDSCH within a slot.

[0141] The terminal device determines, based on the cor-
respondence between the index and the time domain
resource location, the time domain resource of the PDSCH.

[0142] The determining step may be performed by the
processor 304 of the terminal device.

[0143] Step 605: The terminal device receives the system
information on the physical resource carrying the system
information.

[0144] The receiving step may be performed by the trans-
ceiver of the terminal device, or may be performed by the
transceiver controlled by the processor of the terminal
device.

[0145] According to the communication method imple-
mented in steps 600 to 605, the type of the system infor-
mation can be flexibly indicated without increasing the
resource overheads, thereby improving communication effi-
ciency.

[0146] In step 601, the network device sends the PDCCH
carrying the downlink control information, and in step 603,
the terminal device detects the PDCCH carrying the down-
link control information, and the PDCCH carries the indi-
cation information, where the indication information is used
to indicate the type of the system information. The PDCCH
sent by the network device includes the CRC, and the CRC
or the 16 low-order bits of the CRC are scrambled by the
RNTI. The terminal device detects the PDCCH by using the
RNTI. In the foregoing two steps, for a specific CRC
algorithm, refer to the prior art. Details are not described
herein. There may be a plurality of optional designs for the
indication information that is used to indicate the type of the
system information and that is in the foregoing two steps,
and details are described in the following.

[0147] In an optional design, the indication information is
a value of the RNTI, where the value of the RNTI is a first
radio network temporary identifier RNTI, and the downlink
control information is used to indicate first-type system
information; and/or the value of the RNTI is a second radio
network temporary identifier RNTI, and the downlink con-
trol information is used to indicate second-type system
information. A correspondence between the value of the
RNTI and the type of the system information may be
predefined or preconfigured, for example, predefined by
using a protocol or a standard, or is notified or configured by
the network device to the terminal device in advance, and a
specific notification or configuration time may be known by
the terminal device when the terminal device performs
PDCCH descrambling and decoding.

[0148] Specifically, the SI-RNTT used to indicate the sys-
tem information may include an SI-RNTIO and an SI-
RNTII. For example, a value of the SI-RNTIO is FFFF,
and/or a value of the SI-RNTII is another value that is not
equal to FFFF, for example, FFFO0. It should be noted herein
that a specific RNTI value used to distinguish different
system information types may be another value or in another
form. This is not specifically limited herein.
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[0149] In step 602, the network device determines, based
on the type of the system information, the physical resource
carrying the system information, and in step 604, the ter-
minal device determines, based on the indication informa-
tion, the physical resource carrying the system information.
Herein, the network device and the terminal device may
determine the physical resource by using a same or similar
principle.

[0150] Instep 603, the terminal device detects the physical
downlink control channel PDCCH carrying the downlink
control information. If descrambling succeeds by using the
SI-RNTIO, for example, FFFF, the DCI instructs the terminal
device to receive the first-type system information. If
descrambling succeeds by using the SI-RNTI1, for example,
another value other than FFFF, the DCI instructs the termi-
nal device to receive the second-type system information.

[0151] In another optional design, the indication informa-
tion is format indication information (Identifier for DCI
formats), and the format indication information is carried in
the downlink control information. In this optional design,
the CRC of the PDCCH carrying the downlink control
information is scrambled by a system information RNTI
(SI-RNTI), to indicate receiving of the system information.
Further, the format indication information is used to indicate
the type of the system information.

[0152] Specifically, the format indication information may
be indication information that is in the downlink control
information and that is used to indicate a format. For
example, a format of the downlink control information may
be a DCI format 0_0 or a DCI format 1_0, the downlink
control information in the two formats includes a format
indication information bit, and the format indication infor-
mation bit is used to indicate that the format of the downlink
control information is the DCI format 0_0 or the DCI format
1_0. The DCI format 0_0 is used to schedule sending of an
uplink PUSCH, and the DCI format 1_0 is used to schedule
receiving of a downlink PDSCH.

[0153] In a specific implementation, different bit states or
different bit values of the bits respectively indicate different
system information types. For example, the format indica-
tion information occupies one bit. Further, “0” is used to
indicate the RMSI, “1” is used to indicate the OSI; or “1” is
used to indicate the RMSI, and “0” is used to indicate the
OSI. For another example, the format indication information
occupies a plurality of bits. Further, “01” is used to indicate
the RMSI, another state is used to indicate the OSI, and the
like.

[0154] It should be noted herein that the foregoing indi-
cation manner is merely used as example for description,
and a specific indication manner is not limited herein.

[0155] Based on the foregoing description, it can be
learned that a concept of the frequency domain reference
point is introduced in NR, and a frequency domain reference
point location needs to be considered during demodulation
and receiving of the PDSCH, especially when different
system information types correspond to different frequency
domain reference points. Based on Embodiment 1, this
embodiment of the application provides Embodiment 2.
Based on the foregoing optional designs about configuration
of the frequency domain reference point, a solution related
to the frequency domain reference point is specifically
provided. It should be noted herein that the solution in
Embodiment 2 is based on Embodiment 1, and may refer to



US 2023/0389034 Al

some related content or all content in Embodiment 1. Details
are not described herein again.

[0156] Based on some or all of the implementations in
Embodiment 1, the following several possible implementa-
tions are included in Embodiment 2.

[0157] In a possible implementation, different types of
system information correspond to a same frequency domain
reference point. To be specific, the frequency domain ref-
erence point is a predefined or preconfigured frequency
domain reference point, for example, a start resource block
of an initial active bandwidth part or a subcarrier numbered
0 in a start resource block of an initial active bandwidth part,
for another example, a start resource block of a common
index area or a subcarrier numbered 0 in a start resource
block of a common index area. In this possible implemen-
tation, a terminal device and a network device do not need
to consider a type of the system information, and perform
PDSCH demodulation and receiving based on a predefined
or preset frequency domain reference point.

[0158] In another possible implementation, different types
of system information correspond to different frequency
domain reference points. The frequency domain reference
point corresponds to the type of the system information, a
correspondence exists between the type of the system infor-
mation and the frequency domain reference point, and no
additional indication is required. FIG. 5 is used as an
example, RMSI corresponds to a frequency domain refer-
ence point A (namely, a start resource block of an initial
active BWP or a subcarrier numbered 0 in a start resource
block of an initial active bandwidth part), and OSI corre-
sponds to a frequency domain reference point B (namely, a
start resource block of a common index area or a subcarrier
numbered O in a start resource block of a common index
area).

[0159] In this possible implementation, a location of a
frequency domain reference point may be implicitly indi-
cated by using the type of the system information, so that the
type of the system information and the frequency domain
reference point may be indicated without additional indica-
tion information, thereby improving communication effi-
ciency and simplifying a system design.

[0160] In this possible implementation, a predefined or
configured correspondence exists between the type of the
system information and a frequency domain reference point
location. For example, first-type system information corre-
sponds to a first frequency domain reference point, and
second-type system information corresponds to a second
frequency domain reference point.

[0161] For example, a frequency domain reference point
corresponding to the RMSI is the start resource block of the
initial active BWP, and/or a frequency domain reference
point corresponding to the OSI is the start resource block of
the common index area.

[0162] Alternatively, a frequency domain reference point
corresponding to the RMSI is the subcarrier numbered 0 in
the start resource block of the initial active BWP, and a
frequency domain reference point corresponding to another
system information type OSI other than the RMSI is the
subcarrier numbered 0 in the start resource block of the
common index area. The start resource block of the common
index area is indicated by indication information carried in
the RMSI.

[0163] In this implementation, for step 602, when deter-
mining, based on the type of the system information, the
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frequency domain resource of the physical downlink shared
channel PDSCH carrying the system information, the net-
work device needs to obtain a DMRS sequence based on the
type of the system information. Different information types
correspond to different DMRS sequences. For details, refer
to the foregoing description.

[0164] Further, because different system information types
correspond to different frequency domain reference points,
the network device determines a frequency domain location
of the PDSCH. The network device modulates the DMRS
sequence onto a physical resource, and sends the PDSCH
carrying the system information.

[0165] For step 604, when the terminal device determines,
based on the indication information, the frequency domain
resource of the physical downlink shared channel PDSCH
carrying the system information, the terminal device needs
to obtain the frequency domain resource of the PDSCH
based on the PDSCH frequency domain resource indication
information included in the DCI and the frequency domain
reference point corresponding to the type of the system
information. Further, before demodulating the PDSCH, the
terminal device needs to obtain the DMRS sequence based
on the type of the system information or the frequency
domain reference point, matches a received DMRS signal,
and demodulates and/or decodes the PDSCH.

[0166] In yet another possible implementation, another
indication information is used to indicate the frequency
domain reference point corresponding to the system infor-
mation.

[0167] In this possible implementation, the frequency
domain reference point is separately indicated, thereby
improving flexibility of downlink resource scheduling.
[0168] Optionally, different types of system information
correspond to different frequency domain reference points,
and the another indication information indicates a frequency
domain reference point corresponding to the type of the
system information delivered by the network device.
[0169] Optionally, frequency domain reference points do
not completely correspond to types of the system informa-
tion, and the another indication information indicates a
frequency domain reference point corresponding to the
system information delivered by the network device. In this
optional solution, for system information of a same type, the
frequency domain reference point may still be dynamically
indicated by using the indication information, thereby
improving flexibility of resource scheduling.

[0170] In an implementation, the another indication infor-
mation may be an index of a control resource set (CORE-
SET) on which a PDCCH is located. For example, if the
index of the CORESET is 0, the frequency domain reference
point is a reference point A. If the index of the CORESET
is not 0, the frequency domain reference point is a reference
point B. Specifically, the terminal device detects the PDCCH
in a plurality of CORESETs. If the PDCCH is detected in a
CORESET 0, a frequency domain reference point for receiv-
ing the PDSCH is the reference point A. If the PDCCH is
detected in another CORESET, the frequency domain ref-
erence point for receiving the PDSCH is the reference point
B.

[0171] In another implementation, the another indication
information may be one of or a combination of the following
included in the DCI: a hybrid automatic repeat request
process number ((hybrid automatic repeat request, HARQ)
process number), a new data indicator (New data indicator,
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NDI), or a redundancy version (Redundancy version, RV).
Specifically, the terminal device detects, based on an SI-
RNTI, the PDCCH carrying the DCI, and determines, based
on the one of or a combination of the HARQ process
number, the NDI or the RV, that the frequency domain
reference point is the reference point A or B.

[0172] For example, if an information bit in the NDI is
{0}, the frequency domain reference point is the reference
point A. If the information bit in the NDI is {1}, the
frequency domain reference point is the reference point B.

[0173] In this possible implementation, for a specific
interaction method, refer to the foregoing possible imple-
mentation. A difference between the two implementations
lies only in different indication manners for the frequency
domain reference point. For a specific interaction manner in
this possible implementation, a person skilled in the art may
perform proper adjustment based on the foregoing possible
implementation and according to different indication man-
ners.

[0174] The solutions provided in the embodiments of the
application are mainly described above from a perspective
of interaction between network elements. It can be under-
stood that, to implement the foregoing functions, the net-
work elements such as the network device and the terminal
device include corresponding hardware structures and/or
software modules for executing the functions. A person of
ordinary skill in the art should easily be aware that, in
combination with the example units and algorithms steps
described in the embodiments disclosed in this specification,
the application can be implemented by hardware or a
combination of hardware and computer software. Whether a
function is performed by hardware or hardware driven by
computer software depends on particular applications and
design constraints of the technical solutions. A person
skilled in the art may use different methods to implement the
described functions for each particular application, but it
should not be considered that the implementation goes
beyond the scope of the application.

[0175] The following provides a further description based
on a possible structure of the terminal device in FIG. 3. The
terminal device can perform any method in the embodiments
of the application. The terminal device may include at least
the transceiver 301 and the processor 304 (the processor is
a general expression herein, and may represent a modem
processor 304 or an integration of the modem processor 304
and the application processor 302). Optionally, the network
device may further include other components in FIG. 3 and
the description about FIG. 3, such as a memory. Herein, the
transceiver 301 may include an independent receiver and an
independent transmitter, to separately perform correspond-
ing receiving and sending functions; or may be a transceiver
that integrates the receiving and sending functions. No
further limitation is imposed herein. The transceiver 301 in
FIG. 3 may be structurally split into a receiver 301A and a
transmitter 301B. The terminal device is used only as an
optional entity for an example description herein. The fol-
lowing provides a description by using a wireless apparatus
as an entity. The wireless apparatus may be a unit, a chip, or
a component included in the terminal device, or may be the
terminal device.
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[0176] For Embodiment 1 and Embodiment 2 of the
application:
[0177] The wireless apparatus includes a processor 304

and a receiver 301A, where

[0178] the processor 304 is configured to detect a physi-
cal downlink control channel PDCCH carrying down-
link control information, the PDCCH carries indication
information, and the indication information is used to
indicate a type of system information;

[0179] the processor 304 is configured to determine,
based on the indication information, a physical
resource carrying the system information; and

[0180] the receiver 301A is configured to receive the
system information on the physical resource.

[0181] Specifically, a cyclic redundancy code CRC
included in the PDCCH is scrambled by a radio network
temporary identifier RNTIL

[0182] In an optional design, the indication information is
a value of the RNTI, where the value of the RNTI is a first
radio network temporary identifier RNTI, and the downlink
control information is used to indicate first-type system
information; and/or the value of the RNTI is a second radio
network temporary identifier RNTI, and the downlink con-
trol information is used to indicate second-type system
information.

[0183] In an optional design, the indication information is
format indication information, and the format indication
information is carried in the downlink control information.

[0184] Inan optional design, the processor is configured to
obtain, based on a frequency domain reference point, a
demodulation reference signal DMRS corresponding to the
physical resource carrying the system information; and the
frequency domain reference point corresponds to the type of
the system information.

[0185] Further, a correspondence between the frequency
domain reference point and the type of the system informa-
tion is preconfigured or predefined. Alternatively, the fre-
quency domain reference point is indicated by using second
indication information.

[0186] A time domain resource and/or frequency domain
resource of the PDCCH is indicated by using information
carried in a synchronization/broadcast channel block.
[0187] It should be noted that, for a specific implementa-
tion of a communication method performed by the wireless
apparatus, refer to the description of the communication
method provided in the embodiments of the application. The
terminal device in this embodiment of the application and
the communication method corresponding to FIG. 6 are
based on a same concept, and technical effects brought by
the terminal device are the same as those of the communi-
cation method. Specific functions of the processor and the
receiver included in the wireless apparatus in this embodi-
ment of the application and any features, terms, and imple-
mentation details that are related to the specific functions are
corresponding to the functions of the terminal device in the
method embodiment corresponding to FIG. 6. For specific
content, refer to the description of the method embodiment
corresponding to FIG. 6 in the application. Details are not
described herein again.

[0188] It should be noted that, all or some of the foregoing
embodiments may be implemented by the wireless apparatus
by using software, hardware, firmware, or any combination
thereof.
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[0189] For a structure of the wireless apparatus, in another
optional manner, corresponding component in the foregoing
embodiment may be implemented by corresponding hard-
ware, or may be implemented by corresponding hardware by
executing corresponding software. For example, the forego-
ing receiver 301A may be hardware that has the foregoing
receiving function, for example, a transceiver that integrates
receiving and sending functions or a receiver that only
implements a receiving function, or may be a general
processor or another hardware device that can execute a
corresponding computer program to implement the forego-
ing function, or may be a software module or a functional
unit that executes a corresponding function, for example, a
receive unit. For another example, the foregoing processor
304 may be hardware that has a function of executing the
processor, for example, a processor with a specific function,
or a general processor, or may be another hardware device
that can execute a corresponding computer program to
complete the foregoing function, or may be a software
module or a functional unit that executes a corresponding
function, for example, a processing unit. For yet another
example, the transmitter 301B may be hardware that has the
foregoing sending function, for example, a transceiver that
integrates receiving and sending functions, or a transmitter
that only implements a transmit function, or may be a
general processor or another hardware device that can
execute a corresponding computer program to implement
the foregoing function, or may be a software module or a
functional unit that executes a corresponding function, for
example, a transmit unit. Optionally, the wireless apparatus
may further include a storage unit. For details, refer to FIG.
7.

[0190] The following further describes a possible structure
of the network device in FIG. 2. The network device can
perform any method in the embodiments of the application.
The network device may include at least the controller or
processor 201 (the processor 201 is used as an example for
description in the following) and the transceiver 202.
Optionally, the network device may further include other
components in FIG. 2 and in the description about FIG. 2,
such as a memory. The transceiver 202 herein may include
an independent receiver and transmitter, and respectively
perform corresponding receiving and sending functions, or
may be a transceiver that integrates receiving and sending
functions. No further limitation is imposed herein. The
transceiver 202 in FIG. 2 may be structurally split into a
receiver 202A and a transmitter 202B. The network device
is used only as an optional entity for an example description
herein. The following provides a description by using a
wireless apparatus as an entity. The wireless apparatus may
be a unit, a chip, or a component included by the network
device, or may be the network device.

[0191]

[0192] The wireless apparatus includes the processor 201
and the transmitter 202B, where

[0193] the transmitter 202B is configured to send a
physical downlink control channel PDCCH carrying
downlink control information, the PDCCH carries indi-
cation information, and the indication information is
used to indicate a type of system information; and

[0194] the processor 201 is configured to determine,
based on the type of the system information, a physical
resource carrying the system information.

For Embodiment 1 and 2 of the application:
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[0195] Specifically, the PDCCH includes a cyclic redun-
dancy code CRC. The processor is configured to scramble
the CRC by using a radio network temporary identifier
RNTL

[0196] In an optional design, the indication information is
a value of the RNTI, where the value of the RNTI is a first
radio network temporary identifier RNTI, and the downlink
control information is used to indicate first-type system
information; and/or the value of the RNTI is a second radio
network temporary identifier RNTI, and the downlink con-
trol information is used to indicate second-type system
information.

[0197] In an optional design, the indication information is
format indication information, and the format indication
information is carried in the downlink control information.
[0198] In an optional design, the transmitter 202B is
configured to send a demodulation reference signal DMRS
of the physical resource carrying the system information.
The DMRS corresponds to a frequency domain reference
point, and the frequency domain reference point corresponds
to the type of the system information.

[0199] In this optional design, a correspondence between
the frequency domain reference point and the type of the
system information is preconfigured or predefined. Alterna-
tively, the transmitter 202B is configured to send second
indication information, and the second indication informa-
tion is used to indicate the frequency domain reference point
corresponding to the type of the system information.
[0200] A time domain resource and/or frequency domain
resource of the PDCCH is indicated by using information
carried in a synchronization/broadcast channel block.
[0201] It should be noted that, for a specific implementa-
tion of a communication method performed by the wireless
apparatus, refer to the description of the communication
method provided in the embodiments of the application. The
network device in this embodiment of the application and
the communication method corresponding to FIG. 6 are
based on a same concept, and technical effects brought by
the network device are the same as the foregoing control
resource obtaining method. Specific functions of the pro-
cessor and the receiver included in the wireless apparatus in
this embodiment of the application and any features, terms,
and implementation details that are related to the specific
functions are corresponding to the functions of the network
device in the method embodiment corresponding to FIG. 6.
For specific content, refer to the description of the method
embodiment corresponding to FIG. 6 in the application.
Details are not described herein again.

[0202] It should be noted that, all or some of the foregoing
embodiments may be implemented by the wireless apparatus
by using software, hardware, firmware, or any combination
thereof.

[0203] For a structure of the wireless apparatus, in another
optional manner, corresponding component in the foregoing
embodiment may be implemented by corresponding hard-
ware, or may be implemented by corresponding hardware by
executing corresponding software. For example, the forego-
ing transmitter 202B may be hardware that has the foregoing
sending function, for example, a transceiver that integrates
receiving and sending functions or a transmitter that only
implements a sending function, or may be a general proces-
sor or another hardware device that can execute a corre-
sponding computer program to implement the foregoing
function, or may be further a software module or a func-
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tional unit that executes a corresponding function, for
example, a transmit unit. For another example, the foregoing
processor 201 may be hardware that has a function of
executing the processor, for example, a processor with a
specific function, or a general processor, or may be another
hardware device that can execute a corresponding computer
program to complete the foregoing function, or may be
further a software module or a functional unit that executes
a corresponding function, for example, a processing unit.
For another example, the receiver 202A may be hardware
that has the foregoing sending function, for example, a
transceiver that integrates receiving and sending functions,
or a receiver that only implements a receiving function, or
may be a general processor or another hardware device that
can execute a corresponding computer program to imple-
ment the foregoing function, or may be further a software
module or a functional unit that executes a corresponding
function, for example, a receive unit. Optionally, the wire-
less apparatus may further include a storage unit. For details,
refer to FIG. 7.

[0204] It can be understood that, the accompanying draw-
ings show only a simplified design of the wireless apparatus.
In an actual application, the wireless apparatus may include
any quantities of transmitters, receivers, processors, control-
lers, memories, communications units, and the like.

[0205] An embodiment of the application further provides
a communications system, including at least one network
device and at least one terminal device described for execut-
ing the embodiments of the application.

[0206] An embodiment of the application further provides
an apparatus (for example, an integrated circuit, a wireless
device, and a circuit module), configured to implement the
foregoing communication method. An apparatus for imple-
menting a power tracker and/or a power generator described
in this specification may be a standalone device or may be
a part of a larger device. The device may be: (i) an
independent IC, (ii) a set of one or more ICs, where the set
may include a memory IC for storing data and/or instruc-
tions, (iii) an RFIC, such as an RF receiver or an RF
transmitter/receiver, (iv) an ASIC, such as a mobile station
modem, (v) a module that can be embedded in another
device, (vi) a receiver, a cellular phone, a wireless device, or
a mobile unit, or (vii) others.

[0207] The method and the apparatus provided in the
embodiments of the application may be applied to a terminal
device or a network device (may be collectively referred to
as a wireless device). The terminal device or the network
device or the wireless device may include a hardware layer,
an operating system layer running on the hardware layer, and
an application layer running on the operating system layer.
The hardware layer includes hardware such as a central
processing unit (central processing unit, CPU), a memory
management unit (memory management unit, MMU), and a
memory (also referred to as a main memory). The operating
system may be any one or more computer operating systems
that implement service processing by using a process (pro-
cess), such as the Linux operating system, the UNIX oper-
ating system, the Android operating system, the iOS oper-
ating system, or the Windows operating system. The
application layer includes applications such as a browser, an
address book, word processing software, and instant mes-
saging software. In addition, a specific structure of a method
execution entity is not limited in the embodiments of the
application, provided that the method execution entity can
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perform communication based on the signal transmission
method in the embodiments of the application by running a
program that records code of the method in the embodiments
of'the application. For example, the wireless communication
method in the embodiments of the application may be
performed by the terminal device, or the network device, or
a function module that is in the terminal device or the
network device and that can call and execute a program.
[0208] In the several embodiments provided in this appli-
cation, it should be understood that the disclosed system,
apparatus, and method may be implemented in other man-
ners. For example, the described apparatus embodiments are
merely examples. For example, the unit division is merely
logical function division. There may be another division
manner 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 not
performed. In addition, the displayed or discussed mutual
couplings or direct couplings or communication connections
may be implemented by using some interfaces. The indirect
couplings or communication connections between the appa-
ratuses or units may be implemented in electronic, mechani-
cal, or other forms.
[0209] When the functions are 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 tech-
nical solutions in the embodiments of the application, or the
part contributing to the prior art, or some of the technical
solutions may be implemented in the form of a software
product. The computer software product is stored in a
storage medium, and includes several instructions for
instructing a computer device (which may be a personal
computer, a server, a network device, or the like) to perform
all or some of steps of the method described in the embodi-
ments of the application. The storage medium includes
various media that can store program code, such as a USB
flash drive, a removable hard disk, a read-only memory
(ROM, Read-Only Memory), a random access memory
(RAM, Random Access Memory), a magnetic disk, or an
optical disc.
[0210] The descriptions are only specific implementations
of'the application, but are not intended to limit the protection
scope of the application. Any variation or replacement
readily figured out by a person skilled in the art within the
technical scope disclosed in the application shall fall within
the protection scope of the application. Therefore, the pro-
tection scope of the application shall be subject to the
protection scope of the claims.
What is claimed is:
1. A method, comprising:
sending, by a network device, a physical downlink control
channel (PDCCH) carrying downlink control informa-
tion (DCI), wherein the DCI comprises indication
information, and the indication information indicates
that a type of system information is either system
information block typel (SIB1) or a system informa-
tion (SI) message, wherein the SI message carries
system information blocks (SIBs) other than SIB1; and
sending, by the network device, the system information
and a demodulation reference signal (DMRS) of the
system information, wherein the frequency domain
reference point of the DMRS is one of at least two
frequency domain reference points that are used to
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determine DMRSs for the SIB1 and the SI message,
and the frequency domain reference point used to
determine the DMRS of the SIB1 and the frequency
domain reference point used to determine the DMRS of
the SI message are different.

2. The method according to claim 1, wherein

a cyclic redundancy code (CRC) comprised in the DCI is
scrambled by a system information-radio network tem-
porary identifier (SI-RNTTI).

3. The method according to claim 1, wherein

the indication information is one bit carried in the DCI.

4. The method according to claim 3, wherein

when the one bit is a first value, the downlink control
information indicates that the type of the system infor-
mation is SIB1; or

when the one bit is a second value, the downlink control
information indicates the type of the system informa-
tion is SI message.

5. The method according to claim 1, wherein

at least one of a time domain resource and frequency
domain resource of the PDCCH is indicated by infor-
mation carried in a synchronization/broadcast channel
block.

6. A method, comprising:

obtaining, by a terminal device, downlink control infor-
mation (DCI) by detecting a physical downlink control
channel (PDCCH) carrying the DCI, wherein the
downlink control information comprises indication
information, and the indication information indicates
that a type of system information is either system
information block typel (SIB1) or a system informa-
tion (SI) message, wherein the SI message carries
system information blocks (SIBs) other than SIB1;

determining, by the terminal device according to the DCI,
a physical resource carrying the system information;

obtaining, by the terminal device according to a frequency
domain reference point, a demodulation reference sig-
nal (DMRS) for the physical resource, wherein the
frequency domain reference point is one of at least two
frequency domain reference points that are used to
determine DMRSs for the SIB1 and the SI message,
and the frequency domain reference points that are used
to obtain DMRSs are different for the SIB1 and the SI
message; and

obtaining, by the terminal device based on the DMRS, the
system information on the physical resource.

7. The method according to claim 6, wherein

a cyclic redundancy code (CRC) comprised in the DCI is
scrambled by a system information-radio network tem-
porary identifier (SI-RNTTI).

8. The method according to claim 6, wherein

the indication information is one bit carried in the DCI.

9. The method according to claim 8, wherein

when the one bit is a first value, the downlink control
information indicates that the type of the system infor-
mation is SIB1; or

when the one bit is a second value, the downlink control
information indicates the type of the system informa-
tion is SI message.

10. The method according to claim 6, wherein

at least one of a time domain resource and frequency
domain resource of the PDCCH is indicated by infor-
mation carried in a synchronization/broadcast channel
block.
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11. An apparatus, comprising at least one processor and a
memory, where the memory stores a computer program for
execution by the at least one processor, wherein the com-
puter program, when executed, cause the apparatus to per-
form operations comprising:
sending a physical downlink control channel (PDCCH)
carrying downlink control information (DCI), wherein
the DCI comprises indication information, and the
indication information indicates that a type of system
information is either system information block typel
(SIB1) or a system information (SI) message, wherein
the SI message carries system information blocks
(SIBs) other than SIB1; and

sending the system information and a demodulation ref-
erence signal (DMRS) of the system information,
wherein the frequency domain reference point of the
DMRS is one of at least two frequency domain refer-
ence points that are used to determine DMRSs for the
SIB1 and the SI message, and the frequency domain
reference point used to determine the DMRS of the
SIB1 and the frequency domain reference point used to
determine the DMRS of the SI message are different.

12. The apparatus according to claim 11, wherein

a cyclic redundancy code (CRC) comprised in the DCI is

scrambled by a system information-radio network tem-
porary identifier (SI-RNTI).

13. The apparatus according to claim 11, wherein

the indication information is one bit carried in the DCI.

14. The apparatus according to claim 13, wherein

when the one bit is a first value, the downlink control

information indicates that the type of the system infor-
mation is SIB1; or

when the one bit is a second value, the downlink control

information indicates the type of the system informa-
tion is SI message.

15. The apparatus according to claim 11, wherein at least
one of a time domain resource and frequency domain
resource of the PDCCH is indicated by information carried
in a synchronization/broadcast channel block.

16. An apparatus, comprising at least one processor and a
memory, where the memory stores a computer program for
execution by the at least one processor, wherein the com-
puter program, when executed, cause the apparatus to per-
form operations comprising:

obtaining downlink control information (DCI) by detect-

ing a physical downlink control channel (PDCCH)
carrying the DCI, wherein the downlink control infor-
mation comprises indication information, and the indi-
cation information indicates that a type of system
information is either system information block typel
(SIB1) or a system information (SI) message, wherein
the SI message carries system information blocks
(SIBs) other than SIB1;

determining, according to the DCI, a physical resource

carrying the system information;

obtaining, according to a frequency domain reference

point, a demodulation reference signal (DMRS) for the
physical resource, wherein the frequency domain ref-
erence point is one of at least two frequency domain
reference points that are used to determine DMRSs for
the SIB1 and the SI message, and the frequency domain
reference points that are used to obtain DMRSs are
different for the SIB1 and the SI message; and
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obtaining, based on the DMRS, the system information on

the physical resource.

17. The apparatus according to claim 16, wherein

a cyclic redundancy code (CRC) comprised in the DCI is

scrambled by a system information-radio network tem-
porary identifier (SI-RNTTI).

18. The apparatus according to claim 16, wherein

the indication information is one bit carried in the DCI.

19. The apparatus according to claim 18, wherein

when the one bit is a first value, the downlink control

information indicates that the type of the system infor-
mation is SIB1; or

when the one bit is a second value, the downlink control

information indicates the type of the system informa-
tion is SI message.

20. The apparatus according to claim 16, wherein at least
one of a time domain resource and frequency domain
resource of the PDCCH is indicated by information carried
in a synchronization/broadcast channel block.

#* #* #* #* #*



