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(57) Embodiments of the present application provide
an information transmission method and apparatus, a
terminal device and a network device. The method com-
prises: a terminal device, after sending a first preamble
and a first uplink data channel to a network device, re-
ceiving first downlink control information sent by the net-
work device; the terminal device determining, on the ba-

sis of related parameters of the first downlink control in-
formation, at least one of the following: the type of a ran-
dom access procedure; content of the first downlink con-
trol information; a transmission mechanism of first data
scheduled by the first downlink control information; and
information borne on the first data scheduled by the first
downlink control information.
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Description

TECHNICAL FIELD

[0001] Embodiments of the disclosure relate to the
technical field of mobile communications, and particularly
to a method and device for information transmission, a
terminal device, and a network device.

BACKGROUND

[0002] In a 5th Generation (5G) system, a random ac-
cess channel (RACH) process adopts a 4-step process
like that for long term evolution (LTE). However, a 4-step
RACH process is relatively high in latency and overhead
and thus is unsuitable for a low-latency and high-reliabil-
ity scenario in 5G. In a new radio (NR) standardization
process, considering a characteristic of a low-latency and
high-reliability related service, a 2-step RACH process
is proposed, and compared with the 4-step RACH proc-
ess, has the advantage that the access delay may be
reduced.
[0003] In the 2-step RACH process, there is a condition
of fallback to the 4-step RACH process. How to determine
a type of a present RACH needs to be solved. In addition,
it is also necessary to determine scheduling mechanisms
adopted for different types of RACH processes.

SUMMARY

[0004] The embodiments of the disclosure provide a
method and device for information transmission, a termi-
nal device, and a network device. A type of a present
RACH process and scheduling mechanisms adopted for
different types of RACH processes may be determined.
[0005] The embodiments of the disclosure provide a
method for information transmission, which includes the
following operations.
[0006] A terminal device sends a first preamble and a
first uplink data channel to a network device and receives
first downlink control information (DCI) from the network
device.
[0007] The terminal device determines at least one of
the following based on a related parameter of the first
DCI:

a type of a RACH process;

a content of the first DCI;

a transmission mechanism for first data scheduled
by the first DCI; or

information carried in the first data scheduled by the
first DCI.

[0008] The embodiments of the disclosure provide a
method for information transmission, which includes the

following operations.
[0009] A network device receives a first preamble and
a first uplink data channel from a terminal device and
sends first DCI to the terminal device, the first DCI being
used for the terminal to determine at least one of the
following based on a related parameter of the first DCI:

a type of a RACH process;

a content of the first DCI;

a transmission mechanism for first data scheduled
by the first DCI; or,

information carried in the first data scheduled by the
first DCI.

[0010] The embodiments of the disclosure provide a
device for information transmission, which includes a first
sending unit, a receiving unit and a determination unit.
[0011] The first sending unit may be configured to send
a first preamble and a first uplink data channel to a net-
work device.
[0012] The receiving unit may be configured to receive
first DCI from the network device.
[0013] The determination unit may be configured to de-
termine at least one of the following based on a related
parameter of the first DCI:

a type of a RACH process;

a content of the first DCI;

a transmission mechanism for first data scheduled
by the first DCI; or

information carried in the first data scheduled by the
first DCI.

[0014] The embodiments of the disclosure provide a
device for information transmission, which includes a re-
ceiving unit and a sending unit.
[0015] The receiving unit may be configured to receive
a first preamble and first uplink data channel from a ter-
minal device.
[0016] The sending unit may be configured to send first
DCI to the terminal device, the first DCI being used for
the terminal to determine, based on a related parameter
of the first DCI, at least one of:

a type of a RACH process;

a content of the first DCI;

a transmission mechanism for first data scheduled
by the first DCI; or

information carried in the first data scheduled by the
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first DCI.

[0017] The embodiments of the disclosure provide a
terminal device, which includes a processor and a mem-
ory. The memory may be configured to store a computer
program, and the processor may be configured to call
and run the computer program stored in the memory to
perform the method for information transmission.
[0018] The embodiments of the disclosure provide a
network device, which includes a processor and a mem-
ory. The memory may be configured to store a computer
program, and the processor may be configured to call
and run the computer program stored in the memory to
perform the method for the information transmission.
[0019] The embodiments of the disclosure provide a
chip, which is configured to implement the method for
information transmission.
[0020] Specifically, the chip may include a processor,
configured to call and run a computer program in a mem-
ory to enable a device installed with the chip to perform
the method for information transmission.
[0021] The embodiments of the disclosure provide a
computer-readable storage medium, which is configured
to store a computer program that, when executed by a
computer, causes the computer to perform the method
for information transmission.
[0022] The embodiments of the disclosure provide a
computer program product, which includes one or more
computer program instructions that, when executed by
a computer, cause the computer to perform the method
for information transmission.
[0023] The embodiments of the disclosure provide a
computer program, which can run in a computer to enable
the computer to perform the method for information trans-
mission.
[0024] According to the technical solutions of the em-
bodiments of the disclosure, the terminal device receives
the first DCI from the network device after sending the
first preamble and the first uplink data channel to the
network device, and the terminal device determines the
type of the present RACH process based on the related
parameter of the first DCI, so that a 4-step RACH process
and a 2-step RACH process are distinguished through
the related parameter of the first DCI. In addition, the
terminal device determines, based on the related param-
eter of the first DCI, the content of the first DCI, the trans-
mission mechanism for the first data scheduled by the
first DCI, and the information carried in the first data
scheduled by the first DCI, so that different scheduling
mechanisms are adopted for the 2-step RACH process
and the 4-step RACH process, thereby improving the
transmission efficiency.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025]

FIG. 1 is a schematic diagram of a communication

system architecture according to an embodiment of
the disclosure.

FIG. 2 is a schematic diagram of a 4-step RACH
process according to an embodiment of the disclo-
sure.

FIG. 3 is a schematic diagram of a 2-step RACH
process according to an embodiment of the disclo-
sure.

FIG. 4 is a schematic diagram of information trans-
mitted in step1 in a 2-step RACH process according
to an embodiment of the disclosure.

FIG. 5 is a first flowchart of a method for information
transmission according to an embodiment of the dis-
closure.

FIG. 6 is a second flowchart of a method for infor-
mation transmission according to an embodiment of
the disclosure.

FIG. 7 is a first structure composition diagram of a
device for information transmission according to an
embodiment of the disclosure.

FIG. 8 is a second structure composition diagram of
a device for information transmission according to
an embodiment of the disclosure.

FIG. 9 is a schematic structure diagram of a com-
munication device according to an embodiment of
the disclosure.

FIG. 10 is a schematic structure diagram of a chip
according to an embodiment of the disclosure.

FIG. 11 is a schematic block diagram of a commu-
nication system according to an embodiment of the
disclosure.

DETAILED DESCRIPTION

[0026] The technical solutions in the embodiments of
the disclosure will be described below in combination with
the drawings in the embodiments of the disclosure. It is
apparent that the described embodiments are not all em-
bodiments but part of embodiments of the disclosure. All
other embodiments obtained by those of ordinary skill in
the art based on the embodiments in the disclosure with-
out creative work shall fall within the scope of protection
of the disclosure.
[0027] The technical solutions of the embodiments of
the disclosure may be applied to various communication
systems, for example, a global system of mobile com-
munication (GSM), a code division multiple access (CD-
MA) system, a wideband code division multiple access
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(WCDMA) system, a general packet radio service
(GPRS), an LTE system, an LTE frequency division du-
plex (FDD) system, LTE time division duplex (TDD), a
universal mobile telecommunication system (UMTS), a
worldwide interoperability for microwave access
(WiMAX) communication system, a future 5G system, or
the like.
[0028] Exemplarily, a communication system 100 that
the embodiments of the disclosure are applied to is illus-
trated in FIG. 1. The communication system 100 may
include a network device 110, and the network device
110 may be a device communicating with a terminal de-
vice 120 (or called a communication terminal or a termi-
nal). The network device 110 may provide communica-
tion coverage for a specific geographical region and may
communicate with a terminal device located in the cov-
erage. Optionally, the network device 110 may be a base
transceiver station (BTS) in the GSM or the CDMA sys-
tem, may also be a NodeB (NB) in the WCDMA system,
and may further be an evolutional Node B (eNB or eNo-
deB) in the LTE system or a wireless controller in a cloud
radio access network (CRAN). Or the network device
may be a mobile switching center, a relay station, an
access point, a vehicle device, a wearable device, a hub,
a switch, a network bridge, a router, a network-side de-
vice in a future 5G network, a network device in a future
evolved public land mobile network (PLMN) or the like.
[0029] The communication system 100 further in-
cludes at least one terminal device 120 within the cover-
age of the network device 110. A "terminal device" used
herein includes, but is not limited to, a device arranged
to receive/send a communication signal through a wired
line connection, for example, through public switched tel-
ephone network (PSTN), digital subscriber line (DSL),
digital cable and direct cable connections, and/or another
data connection/network, and/or through a wireless in-
terface, for example, for a cellular network, a wireless
local area network (WLAN), a digital television network
like a digital video broadcasting-handheld (DVB-H) net-
work, a satellite network and an amplitude modulated
(AM)-frequency modulated (FM) broadcast transmitter,
and/or another communication terminal, and/or an inter-
net of things (IoT) device. The terminal device arranged
to communicate through a wireless interface may be
called a "wireless communication terminal", a "wireless
terminal" or a "mobile terminal." Examples of a mobile
terminal include, but are not limited to, a satellite or cel-
lular telephone, a personal communication system (PCS)
terminal capable of combining a cellular radio telephone
and data processing, faxing and data communication ca-
pabilities, a personal digital assistant (PDA) capable of
including a radio telephone, a pager, Internet/intranet ac-
cess, a Web browser, a notepad, a calendar and/or a
global positioning system (GPS) receiver, and a conven-
tional laptop and/or palmtop receiver or another electron-
ic device including a radio telephone transceiver. The
terminal device may refer to an access terminal, user
equipment (UE), a user unit, a user station, a mobile sta-

tion, a mobile radio station, a remote station, a remote
terminal, a mobile device, a user terminal, a terminal, a
wireless terminal device, a user agent or a user device.
The access terminal may be a cell phone, a cordless
phone, a session initiation protocol (SIP) phone, a wire-
less local loop (WLL) station, a PDA, a handheld device
with a wireless communication function, a computing de-
vice, another processing device connected to a wireless
modem, a vehicle device, a wearable device, a terminal
device in the 5G network, a terminal device in the future
evolved PLMN or the like.
[0030] Optionally, device to device (D2D) communica-
tion may be performed between terminal devices 120.
[0031] Optionally, the 5G system or the 5G network
may also be called an NR system or an NR network.
[0032] As illustrated in FIG. 1, a network device and
two terminal devices are exemplarily shown. Optionally,
the communication system 100 may include multiple net-
work devices and another number of terminal devices
may be included in coverage of each network device.
There are no limits made thereto in the embodiments of
the disclosure.
[0033] Optionally, the communication system 100 may
further include another network entity such as a network
controller and a mobility management entity. There are
no limits made thereto in the embodiments of the disclo-
sure.
[0034] It is to be understood that a device with a com-
munication function in the network/system in the embod-
iments of the disclosure may be called a terminal device.
For example, for the communication system 100 illustrat-
ed in FIG. 1, terminal devices may include the network
device 110 and terminal device 120 with the communi-
cation function, and the network device 110 and the ter-
minal device 120 may be the specific devices mentioned
above and will not be elaborated herein. The terminal
devices may further include other devices in the commu-
nication system 100, for example, other network entities
like a network controller and a mobility management en-
tity. There are no limits made thereto in the embodiments
of the disclosure.
[0035] It is to be understood that terms "system" and
"network" in the disclosure may usually be exchanged in
the disclosure. In the disclosure, term "and/or" is only an
association relationship describing associated objects
and represents that three relationships may exist. For
example, A and/or B may represent three conditions: i.e.,
independent existence of A, existence of both A and B
and independent existence of B. In addition, character
"/" in the disclosure usually represents that previous and
next associated objects form an "or" relationship.
[0036] For conveniently understanding the technical
solutions of the embodiments of the disclosure, a 4-step
RACH process and a 2-step RACH process will be de-
scribed below.
[0037] As illustrated in FIG. 2, the 4-step RACH proc-
ess includes four steps as follows.
[0038] In step1, a terminal device sends a preamble
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(i.e., a preamble sequence) to a base station through a
Message 1 (MSG1). Herein, the preamble is a randomly
selected preamble.
[0039] In step2, the base station, responsive to detect-
ing that the terminal device sends the preamble, sends
a Random Access Response (RAR) to the terminal de-
vice through a Message 2 (MSG2) to notify information
about an uplink resource available for sending a Mes-
sage 3 (MSG3) to the terminal device, allocates a Radio
Network Temporary Identity (RNTI) to the terminal device
and provides a time advance command for the terminal
device, etc.
[0040] In step3, the terminal device, after receiving the
RAR, sends the MSG3 through the uplink resource spec-
ified by the RAR, the MSG3 containing UE-specific tem-
porary identity information.
[0041] In step4, the base station sends a contention
resolution message to the terminal device through a Mes-
sage 4 (MSG4) and allocates an uplink transmission re-
source to the terminal device. The terminal device, after
receiving the MSG4 from the base station, may detect
whether the UE-specific temporary identity sent by the
terminal device through the MSG3 is included in the con-
tention resolution message sent by the base station or
not. When the terminal device determines that the UE-
specific temporary identity sent by the terminal device
through the MSG3 is included in the contention resolution
message sent by the base station, it is indicated that the
RACH process of the terminal device is successful, oth-
erwise it is determined that the RACH process fails and
the terminal device needs to initiate the RACH process
again from step1.
[0042] The 4-step RACH process is relatively high in
delay and overhead. In an NR standardization process,
considering a characteristic of a low-latency and high-
reliability related service, the 2-step RACH process is
proposed, and compared with the 4-step RACH process,
has the advantage that the access delay may be reduced.
As illustrated in FIG. 3, the 2-step RACH process includes
two steps as follows.
[0043] In step1, a terminal device sends a preamble
(i.e., a preamble sequence) and other information to a
base station through an MSG1.
[0044] Herein, the other information may also be re-
ferred to as uplink data, which is sent through a physical
uplink shared channel (PUSCH). For example, the other
information may include UE-specific temporary identity
information.
[0045] In step2, the base station, responsive to detect-
ing that the terminal device sends the PUSCH, sends an
RAR message and a contention resolution message to
the terminal device through an MSG2.
[0046] The 2-step RACH process is equivalent to com-
bining step1 and step3 of the 4-step RACH process into
step1 of the 2-step RACH process and combining step2
and step4 of the 4-step RACH process into step2 of the
2-step RACH process. Therefore, in step1 of 2-step
RACH, the terminal device needs to send the preamble

and the PUSCH. As illustrated in FIG. 4, cyclic prefixes
(CPs) are set before the preamble and between the pre-
amble and the PUSCH, and a guaranteed time (GT) is
set after the PUSCH.
[0047] In the 2-step RACH process, there is a case of
falling back to the 4-step RACH process. In one scenario,
when a network detects a preamble and an MSG3, the
2-step RACH process is adopted, and when the network
only detects the preamble, RACH falls back to the 4-step
RACH process. In the embodiments of the disclosure,
the 4-step RACH process and the 2-step RACH process
are distinguished through a related parameter of down-
link control information (DCI), and different scheduling
mechanisms are adopted for the 2-step RACH process
and the 4-step RACH process.
[0048] FIG. 5 is a first flowchart of a method for infor-
mation transmission according to an embodiment of the
disclosure. As illustrated in FIG. 5, the method for infor-
mation transmission may include the following opera-
tions.
[0049] In 501, the terminal device receives first down-
link control information (DCI) from a network device after
sending a first preamble and a first uplink data channel
to the network device.
[0050] In the embodiment of the disclosure, the termi-
nal device may be any device capable of communicating
with the network device, such as a mobile phone, a tablet
computer, a notebook computer and a vehicle terminal.
[0051] In the embodiment of the disclosure, the net-
work device may be a base station, for example, a gNB
in 5G and an eNB in LTE.
[0052] In the embodiment of the disclosure, the termi-
nal device can perform a 2-step RACH process (referring
to FIG. 3) or a 4-step RACH process (referring to FIG.
2). Herein, the 2-step RACH process is also called a first
type of RACH process, and the 4-step RACH process is
also called a second type of RACH process.
[0053] In an implementation, in order to reduce the de-
lay, the terminal device needs to perform the first type of
RACH process (i.e., the 2-step RACH process), and thus
the terminal device is required to send the first preamble
and the first uplink data channel to the network device in
the first step. After sending the first preamble and the
first uplink data channel, the terminal device will receive
the first DCI sent by the network device. Herein, the first
DCI may schedule an uplink data channel and/or a down-
link data channel. For example, the first DCI includes a
time-domain resource and/or frequency-domain re-
source of the downlink data channel, and the terminal
device may receive data sent by the network device in
the downlink data channel.
[0054] In an implementation, after sending the first pre-
amble and the first uplink data channel to the network
device, the terminal device receives the first DCI from
the network device within a first time window. That is, the
first DCI is transmitted within the first time window. For
example, the terminal device completes the transmission
of the first preamble and the first uplink data channel at
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a moment n, the first time window may be a time range
from a moment n+1 to a moment n+k, and the terminal
device needs to detect the first DCI in the time range from
the moment n+1 to the moment n+k. If the terminal device
does not detect the first DCI within the first time window,
the terminal device continues to perform the RACH proc-
ess without always detecting the first DCI.
[0055] In 502, the terminal device determines at least
one of the following based on a related parameter of the
first DCI: a type of a RACH process, a content of the first
DCI, a transmission mechanism for first data scheduled
by the first DCI, or information carried in the first data
scheduled by the first DCI.
[0056] In the embodiment of the disclosure, the related
parameter of the first DCI includes at least one of the
following:

an RNTI used for scrambling the first DCI; or

a search space where the first DCI is located.

[0057] Herein, the first DCI is scrambled with the RNTI
refers to that a cyclic redundancy check (CRC) bit of the
first DCI is scrambled with the RNTI.
[0058] Herein, the related parameter of the first DCI
may be one of the above two parameters, or may be a
combination of the above two parameters. The above
two parameters are explained and described below re-
spectively.
[0059] 1) The related parameter of the first DCI is the
RNTI used for scrambling the first DCI.
[0060] Herein, the first DCI, when being transmitted,
is required to be scrambled, and information used for
scrambling the first DCI may be a certain RNTI. In an
implementation manner, at least one of the following may
be determined based on the RNTI used for scrambling
the first DCI: the type of the RACH process, the content
of the first DCI, the transmission mechanism for the first
data scheduled by the first DCI, or the information carried
in the first data scheduled by the first DCI, specifically as
follows.
[0061] 1.1) When the RNTI used for scrambling the
first DCI is a first RNTI, the terminal device determines
at least one of that:

the type of the RACH process is a first type of RACH
process;

the content of the first DCI at least includes informa-
tion used for hybrid automatic repeat request trans-
mission;

transmission of the first data scheduled by the first
DCI supports hybrid automatic repeat request trans-
mission; or

the information carried in the first data scheduled by
the first DCI includes at least one of the following:

contention resolution information, radio resource
control (RRC) connection establishment informa-
tion, or RRC connection reestablishment informa-
tion.

[0062] Herein, after the terminal device receives the
first DCI, when the first DCI is verified by the terminal
device based on the first RNTI, it is indicated that the
RNTI used for scrambling the first DCI is the first RNTI.
In such case, it may be determined that a present RACH
type of the terminal device is the first type of RACH proc-
ess, i.e., the 2-step RACH process (referring to FIG. 3).
In addition, at least one of the following may also be de-
termined: the content of the first DCI at least includes the
information used for hybrid automatic repeat request
transmission; transmission of the first data scheduled by
the first DCI supports hybrid automatic repeat request
transmission; or, the information carried in the first data
scheduled by the first DCI includes at least one of the
contention resolution information, the RRC connection
establishment information, or the RRC connection rees-
tablishment information.
[0063] In the above solution, the information carried in
the first data may include, but is not limited to, any infor-
mation in a Message 4 (MSG4).
[0064] 1.2) When the RNTI used for scrambling the
first DCI is a second RNTI, the terminal device deter-
mines at least one of that:

the type of the RACH process is a second type of
RACH process;

the content of the first DCI does not include the in-
formation used for hybrid automatic repeat request
transmission;

transmission of the first data scheduled by the first
DCI does not support hybrid automatic repeat re-
quest transmission; or

information carried in the first data scheduled by the
first DCI includes at least one of the following: a back
indicator, a random access preamble identifier
(RAPID), or a media access control (MAC) random
access response (RAR).

Herein, after the terminal device receives the first
DCI, when the first DCI is verified by the terminal
device based on the second RNTI, it is indicated that
the RNTI used for scrambling the first DCI is the sec-
ond RNTI. In such case, it may be determined that
the present RACH type of the terminal device is the
second type of RACH process, i.e., the 4-step RACH
process (referring to FIG. 2). In addition, at least one
of the following may also be determined: the content
of the first DCI does not include the information used
for hybrid automatic repeat request transmission;
transmission of the first data scheduled by the first
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DCI does not support hybrid automatic repeat re-
quest transmission; or, the information carried in the
first data scheduled by the first DCI includes at least
one of the back indicator, the RAPID, or the MAC
RAR.

[0065] In the above solution, the information carried in
the first data may include, but is not limited to, any infor-
mation in an MSG2.
[0066] In the above solution, different acquisition man-
ners are adopted for the first RNTI and the second RNTI.
The acquisition manners for the first RNTI and the second
RNTI will be described below respectively.

The first RNTI

[0067] I) In an implementation, the terminal device de-
termines the first RNTI based on information in the first
uplink data channel. Not limited thereto, the terminal de-
vice may also determine the first RNTI from other infor-
mation. Furthermore, the information in the first uplink
data channel includes a related parameter of the RNTI,
and the related parameter of the RNTI corresponds to
information of at least one RNTI or the at least one RNTI.
[0068] In an implementation, when the related param-
eter of the RNTI corresponds to information of one RNTI,
the terminal device determines the RNTI based on the
information of the RNTI and determines the RNTI as the
first RNTI. For example, when the related parameter of
the RNTI includes information of an RNTI 1, the terminal
device directly determines the first RNTI according to the
information of the RNTI 1.
[0069] In an example, when the related parameter of
the RNTI corresponds to information of multiple RNTIs,
the terminal device determines the multiple RNTIs based
on the information of the multiple RNTIs, descrambles
the first DCI with the multiple RNTIs respectively, and
determines a RNTI, with which the first DCI is success-
fully descrambled, as the first RNTI. For example, the
related parameter of the RNTI includes the information
of the RNTI 1, information of an RNTI 2, information of
an RNTI 3 and information of an RNTI 4, the terminal
device may determine four first RNTIs and is required to
verify the first DCI using the four first RNTIs respectively,
and a first RNTI, based on which the first DCI is success-
fully verified, is the first RNTI finally determined by the
terminal device.
[0070] In the above solution, the information of the RN-
TI includes all or partial information of the RNTI. When
the information of the RNTI includes all the information
of the RNTI, the terminal device determines the corre-
sponding RNTI based on all the information of the RNTI.
When the information of the RNTI includes partial infor-
mation of the RNTI, the terminal device determines the
first RNTI based on the partial information of the RNTI
and resource information (for example, time-domain in-
formation, frequency-domain information and code-do-
main information) of the first preamble or the first uplink

data channel.
[0071] In an example, when the related parameter of
the RNTI corresponds to one RNTI, the terminal device
determines the RNTI as the first RNTI.
[0072] In an example, when the related parameter of
the RNTI corresponds to multiple RNTIs, the terminal
device descrambles the first DCI with the multiple RNTIs
respectively and determines a RNTI, with which the first
DCI is successfully descrambled, as the first RNTI.
[0073] In another implementation, the information in
the first uplink data channel includes at least one RNTI.
[0074] In an example, when the information in the first
uplink data channel includes one RNTI, the terminal de-
vice determines the RNTI as the first RNTI. In such case,
the terminal device directly sends the first RNTI to the
network device through the first uplink data channel, and
the network device scrambles the first DCI with the first
RNTI and sends the scrambled first DCI to the terminal
device. The terminal device may directly use the first RN-
TI to verify the first DCI.
[0075] In an example, when the information in the first
uplink data channel includes multiple RNTIs, the terminal
device descrambles the first DCI with the multiple RNTIs
respectively and determines a RNTI, with which the first
DCI is successfully descrambled, as the first RNTI.
[0076] In an implementation, before the terminal de-
vice sends the first preamble and the first uplink data
channel to the network device, the terminal device re-
ceives related parameter configuration information of the
RNTI. For example, the terminal device determines a val-
ue space of the first RNTI based on high-layer signaling,
selects one or more first RNTIs from the value space,
and sends the one or more first RNTIs to the network
device through the first uplink data channel.
[0077] II) In another implementation, under the condi-
tion that the terminal device is configured with a cell-RNTI
(C-RNTI), the terminal device determines the C-RNTI as
the first RNTI.

The second RNTI

[0078] The terminal device determines the second RN-
TI based on the resource information (for example, the
time-domain information and the frequency-domain in-
formation) of the first preamble.
[0079] In the solution, the first RNTI is a UE-specific
RNTI; or, the second RNTI is a UE group-specific RNTI.
[0080] Herein, the UE-specific RNTI refers to that the
RNTI is configured by taking a single UE as a granularity,
and each UE corresponds to an RNTI. The UE group-
specific RNTI refers to that the RNTI is configured by
taking a group of UEs as a granularity, and all UEs in the
group of UEs correspond to an RNTI.
[0081] 2) The related parameter of the first DCI is the
search space where the first DCI is located.
[0082] Herein, the first DCI is carried in a downlink con-
trol channel, and the downlink control channel is trans-
mitted in a certain search space, namely the first DCI is
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transmitted in the search space. In an implementation,
at least one of the following may be determined based
on the search space where the first DCI is located: the
type of the RACH process, the content of the first DCI,
the transmission mechanism for the first data scheduled
by the first DCI, or the information carried in the first data
scheduled by the first DCI, specifically as follows.
[0083] 2.1) When the terminal device detects the first
DCI in a first search space, the terminal device deter-
mines, based on the first search space, at least one of
that:

the type of the RACH process is the first type of
RACH process;

the content of the first DCI at least includes the in-
formation used for hybrid automatic repeat request
transmission;

transmission of the first data scheduled by the first
DCI supports hybrid automatic repeat request trans-
mission; or

the information carried in the first data scheduled by
the first DCI includes at least one of the following:
the contention resolution information, the RRC con-
nection establishment information, or the RRC con-
nection reestablishment information.

[0084] Herein, when the terminal device detects the
first DCI in the first search space, it may be determined
that the present RACH type of the terminal device is the
first type of RACH process, i.e., the 2-step RACH process
(referring to FIG. 3). In addition, at least one of the fol-
lowing may also be determined: the content of the first
DCI at least includes the information used for hybrid au-
tomatic repeat request transmission; transmission of the
first data scheduled by the first DCI supports hybrid au-
tomatic repeat request transmission; or the information
carried in the first data scheduled by the first DCI includes
at least one of the contention resolution information, the
RRC connection establishment information, or the RRC
connection reestablishment information.
[0085] 2.2) When the terminal device detects the first
DCI in a second search space, the terminal device de-
termines, based on the second search space, at least
one of that:

the type of the RACH process is the second type of
RACH process;

the content of the first DCI does not include informa-
tion used for hybrid automatic repeat request trans-
mission;

transmission of the first data scheduled by the first
DCI does not support hybrid automatic repeat re-
quest transmission; or

the information carried in the first data scheduled by
the first DCI includes at least one of the back indica-
tor, the RAPID, or the MAC RAR.

[0086] Herein, when the terminal device detects the
first DCI in the second search space, it may be deter-
mined that the present RACH type of the terminal device
is the second type of RACH process, i.e., the 4-step
RACH process (referring to FIG. 2). In addition, at least
one of the following may also be determined: the content
of the first DCI does not include information used for hy-
brid automatic repeat request transmission; transmission
of the first data scheduled by the first DCI does not sup-
port hybrid automatic repeat request transmission; or the
information carried in the first data scheduled by the first
DCI includes at least one of the back indicator, the RAP-
ID, or the MAC RAR.
[0087] In the above solution, the first search space is
a UE-specific search space; or the second search space
is a UE group-specific search space.
[0088] Herein, the UE-specific search space refers to
that the search space is configured by taking a single UE
as a granularity, and each UE corresponds to a search
space. The UE group-specific search space refers to that
the search space is configured by taking a group of UEs
as a granularity, and all UEs in the group of UEs corre-
spond to a search space.
[0089] In the above solution, the first search space is
configured through the high-layer signaling; and/or, the
second search space is configured through the high-layer
signaling.
[0090] In the above solution, the first data may be, but
is not limited to, downlink data.
[0091] FIG. 6 is a second flowchart of a method for
information transmission according to an embodiment of
the disclosure. As illustrated in FIG. 6, the method for
information transmission includes the following opera-
tions.
[0092] In 601, a network device receives a first pream-
ble and first uplink data channel from a terminal device
and sends first DCI to the terminal device, where the first
DCI is used for the terminal to determine, based on a
related parameter of the first DCI, at least one of the
following: a type of a RACH process, a content of the first
DCI, a transmission mechanism for first data scheduled
by the first DCI, or information carried in the first data
scheduled by the first DCI.
[0093] In the embodiment of the disclosure, the net-
work device may be a base station, such as a gNB in 5G,
an eNB in LTE, and so on.
[0094] In the embodiment of the disclosure, the termi-
nal device may be any device capable of communicating
with the network device, such as a mobile phone, a tablet
computer, a notebook computer and a vehicle-mounted
terminal.
[0095] In the embodiment of the disclosure, the termi-
nal device may perform a 2-step RACH process (referring
to FIG. 3) or a 4-step RACH process (referring to FIG.

13 14 



EP 3 817 498 A1

9

5

10

15

20

25

30

35

40

45

50

55

2). Herein, the 2-step RACH process is also called a first
type of RACH process, and the 4-step RACH process is
also called a second type of RACH process.
[0096] In an implementation, for reducing the delay,
the terminal device needs to perform the first type of
RACH process (i.e., the 2-step RACH process). For this
reason, the terminal device needs to send the first pre-
amble and the first uplink data channel to the network
device in the first step. After the terminal device sends
the first preamble and the first uplink data channel, the
network device may send the first DCI to the terminal
device. Herein, the first DCI can schedule an uplink data
channel and/or a downlink data channel. For example,
the first DCI includes a time-domain resource and/or fre-
quency-domain resource of the downlink data channel,
and the terminal device may receive data sent by the
network device in the downlink data channel.
[0097] In an implementation, the network device, after
receiving the first preamble and the first uplink data chan-
nel from the terminal device, sends the first DCI to the
terminal device within a first time window. That is, the
first DCI is transmitted within the first time window. For
example, the network device completes the reception of
the first preamble and the first uplink data channel at a
moment n, the first time window may be a time range
from a moment n+1 to a moment n+k, and the network
device needs to send the first DCI in the time range from
the moment n+1 to the moment n+k. When the terminal
device cannot detect the first DCI within the first time
window, the terminal device continues to perform the first
type of RACH process and is not required to keep de-
tecting the first DCI.
[0098] In the embodiment of the disclosure, the related
parameter of the first DCI includes at least one of the
following:

an RNTI used for scrambling the first DCI; or

a search space where the first DCI is located.

[0099] Herein, the related parameter of the first DCI
may be one of the above two parameters, or may be a
combination of the above two parameters. The above
two parameters are explained and described below re-
spectively.
[0100] 1) The related parameter of the first DCI is the
RNTI used for scrambling the first DCI.
[0101] In a case that the network device receives the
first preamble and the first uplink data channel, the net-
work device scrambles the first DCI with a first RNTI. In
a case that the network device receives the first preamble
but does not receive the first uplink data channel, the
network device scrambles the first DCI with a second
RNTI.
[0102] Herein, the network device determines the first
RNTI in the following manners.
[0103] A first manner: information in the first uplink data
channel includes a related parameter of the RNTI, and

the related parameter of the RNTI corresponds to infor-
mation of at least one RNTI or the at least one RNTI,
specifically as follows.

a) When the related parameter of the RNTI corre-
sponds to information of one RNTI, the network de-
vice determines the RNTI based on the information
of the RNTI and determines the RNTI as the first
RNTI.

b) When the related parameter of the RNTI corre-
sponds to information of multiple RNTIs, the network
device selects information of one RNTI from the in-
formation of the multiple RNTIs and determines the
first RNTI based on the information of the selected
RNTI.

c) When the related parameter of the RNTI corre-
sponds to one RNTI, the network device determines
the RNTI as the first RNTI.

d) When the related parameter of the RNTI corre-
sponds to multiple RNTIs, the network device selects
one RNTI from the multiple RNTIs and determines
the selected RNTI as the first RNTI.

[0104] A second manner: the information in the first
uplink data channel includes at least one RNTI, specifi-
cally as follows.

A) When the information in the first uplink data chan-
nel includes one RNTI, the network device deter-
mines the RNTI as the first RNTI.

B) When the information in the first uplink data chan-
nel includes multiple RNTIs, the network device se-
lects one RNTI from the multiple RNTIs and deter-
mines the selected RNTI as the first RNTI.

[0105] In the embodiment of the disclosure, the termi-
nal device may determine, based on the RNTI used for
scrambling the first DCI, at least one of the following: the
type of the RACH process, the content of the first DCI,
the transmission mechanism for the first data scheduled
by the first DCI, or the information carried in the first data
scheduled by the first DCI, specifically as follows.
[0106] 1.1) When the RNTI used for scrambling the
first DCI is a first RNTI, the terminal device determines
at least one of that:

the type of the RACH process is a first type of RACH
process;

the content of the first DCI at least includes informa-
tion used for hybrid automatic repeat request trans-
mission;

transmission of the first data scheduled by the first
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DCI supports hybrid automatic repeat request trans-
mission; or

the information carried in the first data scheduled by
the first DCI includes at least one of contention res-
olution information, RRC connection establishment
information, or RRC connection reestablishment in-
formation.

[0107] Herein, after the terminal device receives the
first DCI, if the first DCI is verified by the terminal device
based on the first RNTI, it is indicated that the RNTI used
for scrambling the first DCI is the first RNTI. In such case,
it may be determined that a present RACH type of the
terminal device is the first type of RACH process, i.e.,
the 2-step RACH process (referring to FIG. 3). In addition,
at least one of the following may also be determined: the
content of the first DCI at least includes the information
used for hybrid automatic repeat request transmission;
transmission of the first data scheduled by the first DCI
supports hybrid automatic repeat request transmission;
or, the information carried in the first data scheduled by
the first DCI includes at least one of the contention res-
olution information, the RRC connection establishment
information, or the RRC connection reestablishment in-
formation.
[0108] In the solution, the information carried in the first
data may include, but is not limited to, any information in
an MSG4.
[0109] 1.2) When the RNTI used for scrambling the
first DCI is a second RNTI, the terminal device deter-
mines at least one of that:

the type of the RACH process is the second type of
RACH process;

the content of the first DCI does not include the in-
formation used for hybrid automatic repeat request
transmission;

transmission of the first data scheduled by the first
DCI does not support hybrid automatic repeat re-
quest transmission; or

information carried in the first data scheduled by the
first DCI includes at least one of the following: a back
indicator, a RAPID, or a MAC RAR.

[0110] Herein, after the terminal device receives the
first DCI, if the first DCI is verified by the terminal device
based on the second RNTI, it is indicated that the RNTI
used for scrambling the first DCI is the second RNTI. In
such case, it may be determined that the present RACH
type of the terminal device is the second type of RACH
process, i.e., the 4-step RACH process (referring to FIG.
2). In addition, at least one of the following may also be
determined: the content of the first DCI does not include
the information used for hybrid automatic repeat request

transmission; transmission of the first data scheduled by
the first DCI does not support hybrid automatic repeat
request transmission; or the information carried in the
first data scheduled by the first DCI includes at least one
of the back indicator, the RAPID, or the MAC RAR.
[0111] In the above solution, the information contained
in the first data may include, but is not limited to, any
information in an MSG2.
[0112] In the solution, different acquisition manners
are adopted for the first RNTI and the second RNTI. The
acquisition manners for the first RNTI and the second
RNTI will be described below respectively.
[0113] 2) The related parameter of the first DCI is the
search space where the first DCI is located.
[0114] Herein, the first DCI is carried in a downlink con-
trol channel, and the downlink control channel is trans-
mitted in a certain search space, namely the first DCI is
transmitted in the search space.
[0115] Under the condition that the network device re-
ceives the first preamble and the first uplink data channel,
the network device sends the first DCI in a first search
space. Under the condition that the network device re-
ceives the first preamble but does not receive the first
uplink data channel, the network device sends the first
DCI in a second search space.
[0116] In the embodiment of the disclosure, the termi-
nal device may determine, based on the search space
where the first DCI is located, at least one of the following:
the type of the RACH process, the content of the first
DCI, the transmission mechanism for the first data sched-
uled by the first DC, or the information carried in the first
data scheduled by the first DCI, specifically as follows.
[0117] 2.1) When the terminal device detects the first
DCI in a first search space, the terminal device deter-
mines, based on the first search space, at least one of
that:

the type of the RACH process is the first type of
RACH process;

the content of the first DCI at least includes the in-
formation used for hybrid automatic repeat request
transmission;

transmission of the first data scheduled by the first
DCI supports hybrid automatic repeat request trans-
mission; or

the information carried in the first data scheduled by
the first DCI includes at least one of the following:
the contention resolution information, the RRC con-
nection establishment information, or the RRC con-
nection reestablishment information.

[0118] Herein, when the terminal device detects the
first DCI in the first search space, it may be determined
that the present RACH type of the terminal device is the
first type of RACH process, i.e., the 2-step RACH process
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(referring to FIG. 3). In addition, at least one of the fol-
lowing may also be determined: the content of the first
DCI at least includes the information used for hybrid au-
tomatic repeat request transmission; transmission of the
first data scheduled by the first DCI supports hybrid au-
tomatic repeat request transmission; or the information
carried in the first data scheduled by the first DCI includes
at least one of the contention resolution information, the
RRC connection establishment information, or the RRC
connection reestablishment information.
[0119] 2.2) When the terminal device detects the first
DCI in a second search space, the terminal device de-
termines, based on the second search space, at least
one of that:

the type of the RACH process is the second type of
RACH process;

the content of the first DCI does not include the in-
formation used for hybrid automatic repeat request
transmission;

transmission of the first data scheduled by the first
DCI does not support hybrid automatic repeat re-
quest transmission; or

the information carried in the first data scheduled by
the first DCI includes at least one of the back indica-
tor, the RAPID, or the MAC RAR.

[0120] Herein, when the terminal device detects the
first DCI in the second search space, it may be deter-
mined that the present RACH type of the terminal device
is the second type of RACH process, i.e., the 4-step
RACH process (referring to FIG. 2). In addition, at least
one of the following may also be determined: the content
of the first DCI does not include the information used for
hybrid automatic repeat request transmission; transmis-
sion of the first data scheduled by the first DCI does not
support hybrid automatic repeat request transmission; or
the information carried in the first data scheduled by the
first DCI includes at least one of the back indicator, the
RAPID, or the MAC RAR.
[0121] In the above solution, the first search space is
a UE-specific search space; or the second search space
is a UE group-specific search space.
[0122] Herein, the UE-specific search space refers to
that the search space is configured by taking a single UE
as a granularity and each UE corresponds to a search
space. The UE group-specific search space refers to that
the search space is configured by taking a group of UEs
as a granularity, and all UEs in the group of UEs corre-
spond to a search space.
[0123] In the above solution, the first search space is
configured through the high-layer signaling; and/or, the
second search space is configured through the high-layer
signaling.
[0124] FIG. 7 is a first structure composition diagram

of a device for information transmission according to an
embodiment of the disclosure. As illustrated in FIG. 7,
the device for information transmission includes a first
sending unit 701, a receiving unit 702 and a determination
unit 703.
[0125] The first sending unit 701 is configured to send
a first preamble and a first uplink data channel to a net-
work device.
[0126] The receiving unit 702 is configured to receive
first DCI from the network device.
[0127] The determination unit 703 is configured to de-
termine at least one of the following based on a related
parameter of the first DCI:

a type of a RACH process;

a content of the first DCI;

a transmission mechanism for first data scheduled
by the first DCI; or

information carried in the first data scheduled by the
first DCI.

[0128] In an implementation, the related parameter of
the first DCI includes at least one of:

an RNTI used for scrambling the first DCI; or

a search space where the first DCI is located.

[0129] In an implementation, when the RNTI used for
scrambling the first DCI is a first RNTI, the determination
unit 703 determines at least one of that:

the type of the RACH process is a first type of RACH
process;

the content of the first DCI at least includes informa-
tion used for hybrid automatic repeat request trans-
mission;

transmission of the first data scheduled by the first
DCI supports hybrid automatic repeat request trans-
mission; or

the information carried in the first data scheduled by
the first DCI includes at least one of the following:
contention resolution information, RRC connection
establishment information, or RRC connection rees-
tablishment information.

[0130] In an implementation, the determination unit
703 is further configured to determine the first RNTI
based on information in the first uplink data channel.
[0131] In an implementation, the information in the first
uplink data channel includes a related parameter of the
RNTI, and the related parameter of the RNTI corre-
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sponds to information of at least one RNTI or the at least
one RNTI.
[0132] In an implementation, when the related param-
eter of the RNTI corresponds to information of one RNTI,
the determination unit 703 determines the RNTI based
on the information of the RNTI and determines the RNTI
as the first RNTI.
[0133] Or, when the related parameter of the RNTI cor-
responds to information of multiple RNTIs, and the de-
termination unit 703 determines the multiple RNTIs
based on the information of the multiple RNTIs, descram-
bles the first DCI with the multiple RNTIs respectively,
and determines a RNTI, with which the first DCI is suc-
cessfully descrambled, as the first RNTI.
[0134] In an implementation, the information of the RN-
TI may include all or partial information of the RNTI.
[0135] When the information of the RNTI includes all
the information of the RNTI, the determination unit 703
determines the corresponding RNTI based on all the in-
formation of the RNTI.
[0136] When the information of the RNTI includes par-
tial information of the RNTI, the determination unit 703
determines the corresponding RNTI based on the partial
information of the RNTI and resource information of the
first preamble or the first uplink data channel.
[0137] In an implementation, when the related param-
eter of the RNTI corresponds to one RNTI, the determi-
nation unit 703 determines the RNTI as the first RNTI.
[0138] Or, when the related parameter of the RNTI cor-
responds to multiple RNTIs, the determination unit 703
descrambles the first DCI with the multiple RNTIs respec-
tively, and determines a RNTI, with which the first DCI is
successfully descrambled, as the first RNTI.
[0139] In an implementation, the information in the first
uplink data channel includes at least one RNTI.
[0140] In an implementation, when the information in
the first uplink data channel includes one RNTI, the de-
termination unit 703 determines the RNTI as the first RN-
TI; or,
when the information in the first uplink data channel in-
cludes multiple RNTIs, the determination unit 703 de-
scrambles the first DCI with the multiple RNTIs respec-
tively, and determines a RNTI, with which the first DCI is
successfully descrambled, as the first RNTI.
[0141] In an implementation, the device further in-
cludes a second sending unit 704.
[0142] The second sending unit 704 is configured to
receive related parameter configuration information of
the RNTI before the first sending unit sends the first pre-
amble and the first uplink data channel.
[0143] In an implementation, under the condition that
a terminal device is configured with a C-RNTI, the deter-
mination unit 703 determines the C-RNTI as the first RN-
TI.
[0144] In an implementation, when the RNTI used for
scrambling the first DCI is a second RNTI, the determi-
nation unit 703 determines at least one of that:

the type of the RACH process is a second type of
RACH process;

the content of the first DCI does not include the in-
formation used for hybrid automatic repeat request
transmission;

transmission of the first data scheduled by the first
DCI does not support hybrid automatic repeat re-
quest transmission; or

the information carried in the first data scheduled by
the first DCI includes at least one of a back indicator,
a RAPID, or a MAC RAR.

[0145] In an implementation, the determination unit
703 is further configured to determine the second RNTI
based on the resource information of the first preamble.
[0146] In an implementation, the first RNTI is a UE-
specific RNTI; or,
the second RNTI is a UE group-specific RNTI.
[0147] In an implementation, when the terminal device
detects the first DCI in a first search space, the determi-
nation unit 703 determines, based on the first search
space, at least one of that:

the type of the RACH process is the first type of
RACH process;

the content of the first DCI at least includes the in-
formation used for hybrid automatic repeat request
transmission;

transmission of the first data scheduled by the first
DCI supports hybrid automatic repeat request trans-
mission; or

the information carried in the first data scheduled by
the first DCI includes at least one of the following:
the contention resolution information, the RRC con-
nection establishment information, or the RRC con-
nection reestablishment information.

[0148] In an implementation, when the terminal device
detects the first DCI in a second search space, the de-
termination unit 703 determines, based on the second
search space, at least one of that:

the type of the RACH process is the second type of
RACH process;

the content of the first DCI does not include the in-
formation used for hybrid automatic repeat request
transmission;

transmission of the first data scheduled by the first
DCI does not support hybrid automatic repeat re-
quest transmission; or
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the information carried in the first data scheduled by
the first DCI includes at least one of the back indica-
tor, the RAPID, or the MAC RAR.

[0149] In an implementation, the first search space is
a UE-specific search space; or,
the second search space is a UE group-specific search
space.
[0150] In an implementation, the first search space is
configured through high-layer signaling; and/or,
the second search space is configured through the high-
layer signaling.
[0151] In an implementation, the receiving unit 702 is
configured to receive the first DCI sent by the network
device within a first time window.
[0152] In the above solution, the first type of RACH
process is a 2-step RACH process. The second type of
RACH process is a 4-step RACH process.
[0153] It is understood by those skilled in the art that
the related descriptions about the device for information
transmission of the embodiments of the disclosure may
be understood with reference to the related descriptions
about the method for information transmission of the em-
bodiments of the disclosure.
[0154] FIG. 8 is a second structure composition dia-
gram of a device for information transmission according
to an embodiment of the disclosure. As illustrated in FIG.
8, the device includes a receiving unit 801 and a sending
unit 802.
[0155] The receiving unit 801 is configured to receive
a first preamble and first uplink data channel from a ter-
minal device.
[0156] The sending unit 802 is configured to send first
DCI to the terminal device, the first DCI being used for
the terminal to determine at least one of the following
based on a related parameter of the first DCI:

a type of a RACH process;

a content of the first DCI;

a transmission mechanism for first data scheduled
by the first DCI; or

information carried in the first data scheduled by the
first DCI.

[0157] In an implementation, the related parameter of
the first DCI includes at least one of:

an RNTI used for scrambling the first DCI; or

a search space where the first DCI is located.

[0158] In an implementation, the device further in-
cludes a scrambling unit 803.
[0159] When the receiving unit 801 receives the first
preamble and the first uplink data channel, the scram-

bling unit 803 scrambles the first DCI with a first RNTI.
[0160] When the receiving unit 801 receives the first
preamble but does not receive the first uplink data chan-
nel, the scrambling unit 803 scrambles the first DCI by
use of a second RNTI.
[0161] In an implementation, information in the first up-
link data channel includes a related parameter of the RN-
TI, and the related parameter of the RNTI corresponds
to information of at least one RNTI or the at least one
RNTI.
[0162] In an implementation, the device further in-
cludes a determination unit 804.
[0163] When the related parameter of the RNTI corre-
sponds to information of one RNTI, the determination
unit 804 determines the RNTI based on the information
of the RNTI and determines the RNTI as the first RNTI; or,
[0164] when the related parameter of the RNTI corre-
sponds to information of multiple RNTIs, the determina-
tion unit 804 selects information of one RNTI from the
information of the multiple RNTIs and determines the first
RNTI based on the information of the selected RNTI; or,
when the related parameter of the RNTI corresponds to
one RNTI, the determination unit 804 determines the RN-
TI as the first RNTI; or,
when the related parameter of the RNTI corresponds to
multiple RNTIs, the determination unit 804 selects one
RNTI from the multiple RNTIs and determines the select-
ed RNTI as the first RNTI.
[0165] In an implementation, the information in the first
uplink data channel includes at least one RNTI.
[0166] In an implementation, the device further in-
cludes the determination unit 804.
[0167] When the information in the first uplink data
channel includes one RNTI, the determination unit 804
determines the RNTI as the first RNTI; or,
when the information in the first uplink data channel in-
cludes multiple RNTIs, the determination unit 804 selects
one RNTI from the multiple RNTIs and determines the
selected RNTI as the first RNTI.
[0168] In an implementation, when the receiving unit
801 receives the first preamble and the first uplink data
channel, the sending unit 802 sends the first DCI in a first
search space.
[0169] When the receiving unit 801 receives the first
preamble but does not receive the first uplink data chan-
nel, the sending unit 802 sends the first DCI in a second
search space.
[0170] In an implementation, the sending unit 802 is
configured to send the first DCI to the terminal device
within a first time window.
[0171] It is understood by those skilled in the art that
the related descriptions about the device for information
transmission of the embodiments of the disclosure may
be understood with reference to the related descriptions
about the method for information transmission of the em-
bodiments of the disclosure.
[0172] FIG. 9 is a schematic structure diagram of a
communication device 600 according to an embodiment
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of the disclosure. The communication device 600 is a
terminal device or a network device. The communication
device illustrated in FIG. 9 includes a processor 610, and
the processor 610 may call and run a computer program
in a memory to perform the method for information trans-
mission in the embodiments of the disclosure.
[0173] Optionally, as illustrated in FIG. 9, the commu-
nication device 600 may further include the memory 620.
The processor 610 may call and run the computer pro-
gram in the memory 620 to perform the method for infor-
mation transmission in the embodiments of the disclo-
sure.
[0174] The memory 620 may be a separate device in-
dependent of the processor 610, or may be integrated
into the processor 610.
[0175] Optionally, as illustrated in FIG. 9, the commu-
nication device 600 may further include a transceiver
630, and the processor 610 may control the transceiver
630 to communicate with another device, specifically
sending information or data to the another device or re-
ceiving information or data from the another device.
[0176] The transceiver 630 may include a transmitter
and a receiver. The transceiver 630 may further include
antennae, and the number of the antennae may be one
or more.
[0177] Optionally, the communication device 600 may
specifically be a network device of the embodiment of
the disclosure, and the communication device 600 may
implement corresponding flows implemented by the net-
work device in each method of the embodiments of the
disclosure. For simplicity, elaborations are omitted here-
in.
[0178] Optionally, the communication device 600 may
specifically be the mobile terminal/terminal device of the
embodiments of the disclosure, and the communication
device 600 may implement corresponding flows imple-
mented by the mobile terminal/terminal device in each
method of the embodiments of the disclosure. For sim-
plicity, elaborations are omitted herein.
[0179] FIG. 10 is a schematic structure diagram of a
chip according to an embodiment of the disclosure. The
chip 700 illustrated in FIG. 10 includes a processor 710,
and the processor 710 may call and run a computer pro-
gram in a memory to perform the method for information
transmission in the embodiments of the disclosure.
[0180] Optionally, as illustrated in FIG. 10, the chip 700
may further include the memory 720. The processor 710
may call and run the computer program in the memory
720 to perform the method for information transmission
in the embodiments of the disclosure.
[0181] The memory 720 may be a separate device in-
dependent of the processor 710, or may be integrated
into the processor 710.
[0182] Optionally, the chip 700 may further include an
input interface 730. The processor 710 may control the
input interface 730 to communicate with another device
or chip, specifically acquiring information or data from
the another device or chip.

[0183] Optionally, the chip 700 may further include an
output interface 740. The processor 710 may control the
output interface 740 to communicate with the another
device or chip, specifically outputting information or data
to the other device or chip.
[0184] Optionally, the chip may be applied to the net-
work device of the embodiments of the disclosure, and
the chip may implement corresponding flows implement-
ed by the network device in each method of the embod-
iments of the disclosure. For simplicity, elaborations are
omitted herein.
[0185] Optionally, the chip may be applied to the mo-
bile terminal/terminal device of the embodiment of the
disclosure, and the chip may implement corresponding
flows implemented by the mobile terminal/terminal de-
vice in each method of the embodiment of the disclosure.
For simplicity, elaborations are omitted herein.
[0186] It is to be understood that the chip mentioned
in the embodiment of the disclosure may also be called
a system-level chip, a system chip, a chip system or a
system on chip, etc.
[0187] FIG. 11 is a block diagram of a communication
system 900 according to an embodiment of the disclo-
sure. As illustrated in FIG. 9, a communication system
900 includes a terminal device 910 and a network device
920.
[0188] The terminal device 910 may be configured to
implement corresponding functions implemented by the
terminal device in the above method, and the network
device 920 may be configured to implement correspond-
ing functions implemented by the network device in the
method. For simplicity, elaborations are omitted herein.
[0189] It is to be understood that the processor in the
embodiment of the disclosure may be an integrated cir-
cuit chip with a signal processing capacity. In an imple-
mentation process, the steps of the foregoing method
embodiments may be completed by an integrated logical
circuit of hardware in the processor or instructions in a
software form. The processor may be a universal proc-
essor, a digital signal processor (DSP), an application
specific integrated circuit (ASIC), a field programmable
gate array (FPGA) or another programmable logical de-
vice, discrete gate or transistor logical device and dis-
crete hardware component. The methods, steps and log-
ical block diagrams disclosed in the embodiments of the
disclosure can be implemented or executed. The univer-
sal processor may be a microprocessor or the processor
may also be any conventional processor or the like. The
steps of the method disclosed in combination with the
embodiments of the disclosure may be directly embodied
to be executed and completed by a hardware decoding
processor or executed and completed by a combination
of hardware and software modules in the decoding proc-
essor. The software module may be located in a mature
storage medium in the field, such as a random access
memory (RAM), a flash memory, a read-only memory
(ROM), a programmable ROM (PROM), electrically eras-
able PROM (EEPROM), or a register. The storage me-
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dium is located in a memory, and the processor reads
information from the memory, and completes the steps
of the method in combination with hardware.
[0190] It can be understood that the memory in the
embodiment of the disclosure may be a volatile memory
or a nonvolatile memory, or may include both the volatile
and nonvolatile memories. The nonvolatile memory may
be a ROM, a PROM, an erasable PROM (EPROM), an
EEPROM or a flash memory. The volatile memory may
be a RAM, and is used as an external high-speed cache.
It is exemplarily but unlimitedly described that RAMs in
various forms may be adopted, such as a static RAM
(SRAM), a dynamic RAM (DRAM), a synchronous DRAM
(SDRAM), a double data rate SDRAM (DDRSDRAM),
an enhanced SDRAM (ESDRAM), a synchlink DRAM
(SLDRAM) and a direct Rambus RAM (DR RAM). It is to
be noted that the memory of a system and method de-
scribed in the disclosure is intended to include, but is not
limited to, memories of these and any other suitable
types.
[0191] It is to be understood that the memory is exem-
plarily but unlimitedly described. For example, the mem-
ory in the embodiments of the disclosure may also be an
SRAM, a DRAM, an SDRAM, a DDR SDRAM, an ES-
DRAM, an SLDRAM and a DR RAM. That is, the memory
in the embodiments of the disclosure is intended to in-
clude, but is not limited to, memories of these and any
other suitable types.
[0192] The embodiments of the disclosure also provide
a computer-readable storage medium, which is config-
ured to store a computer program.
[0193] Optionally, the computer-readable storage me-
dium may be applied to a network device in the embod-
iments of the disclosure, and the computer program en-
ables a computer to execute corresponding flows imple-
mented by the network device in each method of the em-
bodiments of the disclosure. For simplicity, elaborations
are omitted herein.
[0194] Optionally, the computer-readable storage me-
dium may be applied to a mobile terminal/terminal device
in the embodiments of the disclosure, and the computer
program enables a computer to execute corresponding
flows implemented by the mobile terminal/terminal de-
vice in each method of the embodiments of the disclo-
sure. For simplicity, elaborations are omitted herein.
[0195] The embodiments of the disclosure also provide
a computer program product, which includes one or more
computer program instructions.
[0196] Optionally, the computer program product may
be applied to a network device in the embodiments of
the disclosure, and the one or more computer program
instructions enable a computer to execute corresponding
operations implemented by the network device in each
method of the embodiments of the disclosure. For sim-
plicity, elaborations are omitted herein.
[0197] Optionally, the computer program product may
be applied to a mobile terminal/terminal device in the
embodiments of the disclosure, and the one or more com-

puter program instructions enable the computer to exe-
cute corresponding operations implemented by the mo-
bile terminal/terminal device in each method of the em-
bodiments of the disclosure. For simplicity, elaborations
are omitted herein.
[0198] The embodiments of the disclosure also provide
a computer program.
[0199] Optionally, the computer program may be ap-
plied to a network device in the embodiments of the dis-
closure, and the computer program runs in a computer
to enable the computer to execute corresponding oper-
ations implemented by the network device in each meth-
od of the embodiments of the disclosure. For simplicity,
elaborations are omitted herein.
[0200] Optionally, the computer program may be ap-
plied to a mobile terminal/terminal device in the embod-
iments of the disclosure, and the computer program runs
in the computer to enable the computer to execute cor-
responding operations implemented by the mobile termi-
nal/terminal device in each method of the embodiments
of the disclosure. For simplicity, elaborations are omitted
herein.
[0201] Those of ordinary skill in the art may realize that
the units and algorithm steps of each example described
in combination with the embodiments of the disclosure
may be implemented by electronic hardware or a com-
bination of computer software and the electronic hard-
ware. Whether these functions are executed in a hard-
ware or software manner depends on specific applica-
tions and design constraints of the technical solutions.
Professionals may realize the described functions for
each specific application by use of different methods, but
such realization shall fall within the scope of the disclo-
sure.
[0202] Those skilled in the art may clearly learn about
that specific working processes of the system, device
and unit described above may refer to the corresponding
processes in the method embodiment and will not be
elaborated herein for convenient and brief description.
[0203] In some embodiments provided by the disclo-
sure, it is to be understood that the disclosed system,
device and method may be implemented in another man-
ner. For example, the device embodiment described
above is only schematic, and for example, division of the
units is only logic function division, and other division
manners may be adopted during practical implementa-
tion. For example, multiple units or components may be
combined or integrated into another system, or some
characteristics may be neglected or not executed. In ad-
dition, coupling or direct coupling or communication con-
nection between each displayed or discussed compo-
nent may be indirect coupling or communication connec-
tion, implemented through some interfaces, of the device
or the units, and may be electrical and mechanical or
adopt other forms.
[0204] The units described as separate parts may or
may not be physically separated, and parts displayed as
units may or may not be physical units, and namely may
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be located in the same place, or may also be distributed
to multiple network units. Part or all of the units may be
selected to achieve the purpose of the solutions of the
embodiments according to a practical requirement.
[0205] In addition, each functional unit in each embod-
iment of the disclosure may be integrated into a process-
ing unit, each unit may also physically exist independ-
ently, and two or more than two units may also be inte-
grated into a unit.
[0206] When being realized in form of software func-
tional unit and sold or used as an independent product,
the function may also be stored in a computer-readable
storage medium. Based on such an understanding, the
technical solutions of the disclosure substantially or parts
making contributions to the conventional art or part of the
technical solutions may be embodied in form of software
product, and the computer software product is stored in
a storage medium, including a plurality of instructions
configured to enable a computer device (which may be
a personal computer, a server, a network device or the
like) to execute all or part of the steps of the method in
each embodiment of the disclosure. The abovemen-
tioned storage medium includes: various media capable
of storing program codes such as a U disk, a mobile hard
disk, a ROM, a RAM, a magnetic disk or an optical disk.
[0207] The above is only the specific implementation
mode of the disclosure and not intended to limit the scope
of protection of the disclosure. Any variations or replace-
ments apparent to those skilled in the art within the tech-
nical scope disclosed by the disclosure shall fall within
the scope of protection of the disclosure. Therefore, the
scope of protection of the disclosure shall be subject to
the scope of protection of the claims.

Claims

1. A method for information transmission, comprising:

sending, by a terminal device, a first preamble
and a first uplink data channel to a network de-
vice;
receiving, by the terminal device, first downlink
control information (DCI) from the network de-
vice; and
determining, by the terminal device, at least one
of the following based on a related parameter of
the first DCI:

a type of a random access channel (RACH)
process;
a content of the first DCI;
a transmission mechanism for first data
scheduled by the first DCI; or
information carried in the first data sched-
uled by the first DCI.

2. The method of claim 1, wherein the related param-

eter of the first DCI comprises at least one of:

a radio network temporary identity (RNTI) used
for scrambling the first DCI; or
a search space where the first DCI is located.

3. The method of claim 2, wherein, when the RNTI used
for scrambling the first DCI is a first RNTI, the termi-
nal device determines at least one of that:

the type of the RACH process is a first type of
RACH process;
the content of the first DCI at least comprises
information used for hybrid automatic repeat re-
quest transmission;
transmission of the first data scheduled by the
first DCI supports hybrid automatic repeat re-
quest transmission; or
the information carried in the first data scheduled
by the first DCI comprises at least one of the
following: contention resolution information, ra-
dio resource control (RRC) connection estab-
lishment information, or RRC connection rees-
tablishment information.

4. The method of claim 3, further comprising:
determining, by the terminal device, the first RNTI
based on information in the first uplink data channel.

5. The method of claim 4, wherein the information in
the first uplink data channel comprises a related pa-
rameter of a RNTI, the related parameter of the RNTI
corresponding to information of at least one RNTI or
at least one RNTI.

6. The method of claim 5, wherein
when the related parameter of the RNTI corresponds
to information of one RNTI, the terminal device de-
termines the RNTI based on the information of the
RNTI and determines the RNTI as the first RNTI; or
when the related parameter of the RNTI corresponds
to information of multiple RNTIs, the terminal device
determines the multiple RNTIs based on the infor-
mation of the multiple RNTIs, descrambles the first
DCI with the multiple RNTIs respectively and deter-
mines a RNTI, with which the first DCI is successfully
descrambled, as the first RNTI.

7. The method of claim 6, wherein the information of
the RNTI comprises all or partial information of the
RNTI.
when the information of the RNTI comprises all the
information of the RNTI, the terminal device deter-
mines a corresponding RNTI based on all the infor-
mation of the RNTI; or
when the information of the RNTI comprises the par-
tial information of the RNTI, the terminal device de-
termines a corresponding RNTI based on the partial
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information of the RNTI and resource information of
the first preamble or the first uplink data channel.

8. The method of claim 5, wherein
when the related parameter of the RNTI corresponds
to one RNTI, the terminal device determines the RN-
TI as the first RNTI; or
when the related parameter of the RNTI corresponds
to multiple RNTIs, the terminal device descrambles
the first DCI with the multiple RNTIs respectively and
determines a RNTI, with which the first DCI is suc-
cessfully descrambled, as the first RNTI.

9. The method of claim 4, wherein the information in
the first uplink data channel comprises at least one
RNTI.

10. The method of claim 9, wherein
when the information in the first uplink data channel
comprises one RNTI, the terminal device determines
the RNTI as the first RNTI; or
when the information in the first uplink data channel
comprises multiple RNTIs, the terminal device de-
scrambles the first DCI with the multiple RNTIs re-
spectively and determines the RNTI, with which the
first DCI is successfully descrambled, as the first RN-
TI.

11. The method of any one of claims 4-10, further com-
prising:
receiving, by the terminal device, related parameter
configuration information of the RNTI before sending
the first preamble and the first uplink data channel
to the network device.

12. The method of claim 3, wherein, when the terminal
device is configured with a cell-RNTI (C-RNTI), the
terminal device determines the C-RNTI as the first
RNTI.

13. The method of any one of claims 2-12, wherein, when
the RNTI used for scrambling the first DCI is a second
RNTI, the terminal device determines at least one of
that:

the type of the RACH process is a second type
of RACH process;
the content of the first DCI does not comprise
information used for hybrid automatic repeat re-
quest transmission;
transmission of the first data scheduled by the
first DCI does not support hybrid automatic re-
peat request transmission; or
the information carried in the first data scheduled
by the first DCI comprises at least one of a back
indicator, a random access preamble identifier
(RAPID), or a media access control (MAC) ran-
dom access response (RAR).

14. The method of claim 13, further comprising:
determining, by the terminal device, the second RN-
TI based on resource information of the first pream-
ble.

15. The method of any one of claims 3-14, wherein
the first RNTI is a user equipment (UE)-specific RN-
TI; or
a second RNTI is a UE group-specific RNTI.

16. The method of any one of claims 2-15, wherein, when
the terminal device detects the first DCI in a first
search space, the terminal device determines,
based on the first search space, at least one of that:

the type of the RACH process is a first type of
RACH process;
the content of the first DCI at least comprises
information used for hybrid automatic repeat re-
quest transmission;
transmission of the first data scheduled by the
first DCI supports hybrid automatic repeat re-
quest transmission; or
the information carried in the first data scheduled
by the first DCI comprises at least one of the
following: contention resolution information,
RRC connection establishment information, or
RRC connection reestablishment information.

17. The method of any one of claims 2-16, wherein, when
the terminal device detects the first DCI in a second
search space, the terminal device determines,
based on the second search space, at least one of
that:

the type of the RACH process is a second type
of RACH process;
the content of the first DCI does not comprise
information used for hybrid automatic repeat re-
quest transmission;
transmission of the first data scheduled by the
first DCI does not support hybrid automatic re-
peat request transmission; or
the information carried in the first data scheduled
by the first DCI comprises at least one of a back
indicator, a RAPID, or a MAC RAR.

18. The method of claim 16 or 17, wherein
the first search space is a UE-specific search space;
or,
a second search space is a UE group-specific search
space.

19. The method of claim 16 or 17, wherein at least one
of the following applies:

the first search space is configured through high-
layer signaling; or
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a second search space is configured through
the high-layer signaling.

20. The method of any one of claims 1-19, wherein re-
ceiving the first DCI from the network device com-
prises:
receiving the first DCI sent by the network device
within a first time window.

21. The method of claim 3 or 16, wherein the first type
of RACH process is a 2-step RACH process.

22. The method of claim 13 or 17, wherein the second
type of RACH process is a 4-step RACH process.

23. A method for information transmission, comprising:

receiving, by a network device, a first preamble
and a first uplink data channel from a terminal
device; and
sending, by the network device, first downlink
control information (DCI) to the terminal device,
wherein the first DCI is used for the terminal de-
vice to determine, based on a related parameter
of the first DCI, at least one of the following:

a type of a random access channel (RACH)
process;
a content of the first DCI;
a transmission mechanism for first data
scheduled by the first DCI; or
information carried in the first data sched-
uled by the first DCI.

24. The method of claim 23, wherein the related param-
eter of the first DCI comprises at least one of:

a radio network temporary identity (RNTI) used
for scrambling the first DCI; or
a search space where the first DCI is located.

25. The method of claim 24, wherein
when the network device receives the first preamble
and the first uplink data channel, the network device
scrambles the first DCI with a first RNTI; or
when the network device receives the first preamble
but does not receive the first uplink data channel,
the network device scrambles the first DCI with a
second RNTI.

26. The method of claim 25, wherein information in the
first uplink data channel comprises a related param-
eter of a RNTI, the related parameter of the RNTI
corresponding to information of at least one RNTI or
the at least one RNTI.

27. The method of claim 26, wherein one of the following
applies:

when the related parameter of the RNTI corre-
sponds to information of one RNTI, the network
device determines the RNTI based on the infor-
mation of the RNTI and determines the RNTI as
the first RNTI;
when the related parameter of the RNTI corre-
sponds to information of multiple RNTIs, the net-
work device selects information of one RNTI
from the information of the multiple RNTIs and
determines the first RNTI based on the informa-
tion of the selected RNTI;
when the related parameter of the RNTI corre-
sponds to one RNTI, the network device deter-
mines the RNTI as the first RNTI; or,
when the related parameter of the RNTI corre-
sponds to multiple RNTIs, the network device
selects one RNTI from the multiple RNTIs and
determines the selected RNTI as the first RNTI.

28. The method of claim 25, wherein information in the
first uplink data channel comprises at least one RN-
TI.

29. The method of claim 28, wherein
when the information in the first uplink data channel
comprises one RNTI, the network device determines
the RNTI as the first RNTI; or,
when the information in the first uplink data channel
comprises multiple RNTIs, the network device se-
lects one RNTI from the multiple RNTIs and deter-
mines the selected RNTI as the first RNTI.

30. The method of claim 24, wherein one of the following
applies:

sending, by the network device, the first DCI in
a first search space when the network device
receives the first preamble and the first uplink
data channel; or
sending, by the network device, the first DCI in
a second search space when the network device
receives the first preamble but does not receive
the first uplink data channel.

31. The method of any one of claims 23-30, wherein
sending the first DCI to the terminal device compris-
es:
sending the first DCI to the terminal device within a
first time window.

32. A device for information transmission, comprising:

a first sending unit, configured to send a first
preamble and a first uplink data channel to a
network device;
a receiving unit, configured to receive first down-
link control information (DCI) from the network
device; and
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a determination unit, configured to determine at
least one of the following based on a related
parameter of the first DCI:

a type of a random access channel (RACH)
process;
a content of the first DCI;
a transmission mechanism for first data
scheduled by the first DCI; or
information carried in the first data sched-
uled by the first DCI.

33. The device of claim 32, wherein the related param-
eter of the first DCI comprises at least one of:

a radio network temporary identity (RNTI) used
for scrambling the first DCI; or
a search space where the first DCI is located.

34. The device of claim 33, wherein, when the RNTI used
for scrambling the first DCI is a first RNTI, the deter-
mination unit determines at least one of that:

the type of the RACH process is a first type of
RACH process;
the content of the first DCI at least comprises
information used for hybrid automatic repeat re-
quest transmission;
transmission of the first data scheduled by the
first DCI supports hybrid automatic repeat re-
quest transmission; or
the information carried in the first data scheduled
by the first DCI comprises at least one of the
following: contention resolution information, ra-
dio resource control (RRC) connection estab-
lishment information; or RRC connection rees-
tablishment information.

35. The device of claim 34, wherein the determination
unit is further configured to determine the first RNTI
based on information in the first uplink data channel.

36. The device of claim 35, wherein the information in
the first uplink data channel comprises a related pa-
rameter of a RNTI, the related parameter of the RNTI
corresponding to information of at least one RNTI or
at least one RNTI.

37. The device of claim 36, wherein
when the related parameter of the RNTI corresponds
to information of one RNTI, the determination unit
determines the RNTI based on the information of the
RNTI and determines the RNTI as the first RNTI; or
when the related parameter of the RNTI corresponds
to information of multiple RNTIs, the determination
unit determines the multiple RNTIs based on the in-
formation of the multiple RNTIs, descrambles the
first DCI with the multiple RNTIs respectively and

determines a RNTI, with which the first DCI is suc-
cessfully descrambled, as the first RNTI.

38. The device of claim 37, wherein the information of
the RNTI comprises all or partial information of the
RNTI;
when the information of the RNTI comprises all the
information of the RNTI, the determination unit de-
termines a corresponding RNTI based on all the in-
formation of the RNTI; or
when the information of the RNTI comprises the par-
tial information of the RNTI, the determination unit
determines a corresponding RNTI based on the par-
tial information of the RNTI and resource information
of the first preamble or the first uplink data channel.

39. The device of claim 36, wherein
when the related parameter of the RNTI corresponds
to one RNTI, the determination unit determines the
RNTI as the first RNTI; or,
when the related parameter of the RNTI corresponds
to multiple RNTIs, the determination unit descram-
bles the first DCI with the multiple RNTIs respectively
and determines a RNTI, with which the first DCI is
successfully descrambled, as the first RNTI.

40. The device of claim 35, wherein the information in
the first uplink data channel comprises at least one
RNTI.

41. The device of claim 40, wherein
when the information in the first uplink data channel
comprises one RNTI, the determination unit deter-
mines the RNTI as the first RNTI; or,
when the information in the first uplink data channel
comprises multiple RNTIs, the determination unit de-
scrambles the first DCI with the multiple RNTIs re-
spectively and determines the RNTI, with which the
first DCI is successfully descrambled, as the first RN-
TI.

42. The device of any one of claims 35-41, further com-
prising:
a second sending unit, configured to receive related
parameter configuration information of the RNTI be-
fore the first sending unit sends the first preamble
and the first uplink data channel.

43. The device of claim 34, wherein, when a terminal
device is configured with a cell-RNTI (C-RNTI), the
determination unit determines the C-RNTI as the first
RNTI.

44. The device of any one of claims 33-43, wherein,
when the RNTI used for scrambling the first DCI is
a second RNTI, the determination unit determines
at least one of that:
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the type of the RACH process is a second type
of RACH process;
the content of the first DCI does not comprise
information used for hybrid automatic repeat re-
quest transmission;
transmission of the first data scheduled by the
first DCI does not support hybrid automatic re-
peat request transmission; or
the information carried in the first data scheduled
by the first DCI comprises at least one of a back
indicator, a random access preamble identifier
(RAPID), or a media access control (MAC) ran-
dom access response (RAR).

45. The device of claim 44, wherein the determination
unit is further configured to determine the second
RNTI based on resource information of the first pre-
amble.

46. The device of any one of claims 34-45, wherein
the first RNTI is a user equipment (UE)-specific RN-
TI; or,
a second RNTI is a UE group-specific RNTI.

47. The device of any one of claims 33-46, wherein,
when the terminal device detects the first DCI in a
first search space, the determination unit deter-
mines, based on the first search space, at least one
of that:

the type of the RACH process is a first type of
RACH process;
the content of the first DCI at least comprises
information used for hybrid automatic repeat re-
quest transmission;
transmission of the first data scheduled by the
first DCI supports hybrid automatic repeat re-
quest transmission; or
the information carried in the first data scheduled
by the first DCI comprises at least one of the
following: contention resolution information,
RRC connection establishment information, or
RRC connection reestablishment information.

48. The device of any one of claims 33-47, wherein,
when the terminal device detects the first DCI in a
second search space, the determination unit deter-
mines, based on the second search space, at least
one of that:

the type of the RACH process is a second type
of RACH process;
the content of the first DCI does not comprise
information used for hybrid automatic repeat re-
quest transmission;
transmission of the first data scheduled by the
first DCI does not support hybrid automatic re-
peat request transmission; or

the information carried in the first data scheduled
by the first DCI comprises at least one of a back
indicator, a RAPID, or a MAC RAR

49. The device of claim 47 or 48, wherein
the first search space is a UE-specific search space;
or,
a second search space is a UE group-specific search
space.

50. The device of claim 47 or 48, wherein at least one
of the following applies:

the first search space is configured through high-
layer signaling; or
a second search space is configured through
the high-layer signaling.

51. The device of any one of claims 32-50, wherein the
receiving unit is configured to receive the first DCI
sent by the network device within a first time window.

52. The device of claim 34 or 47, wherein the first type
of RACH process is a 2-step RACH process.

53. The device of claim 44 or 48, wherein the second
type of RACH process is a 4-step RACH process.

54. A device for information transmission, comprising:

a receiving unit, configured to receive a first pre-
amble and a first uplink data channel from a ter-
minal device; and
a sending unit, configured to send first downlink
control information (DCI) to the terminal device,
wherein the first DCI is used for the terminal de-
vice to determine, based on a related parameter
of the first DCI, at least one of the following:

a type of a random access channel (RACH)
process;
a content of the first DCI;
a transmission mechanism for first data
scheduled by the first DCI; or
information carried in the first data sched-
uled by the first DCI.

55. The device of claim 54, wherein the related param-
eter of the first DCI comprises at least one of:

a radio network temporary identity (RNTI) used
for scrambling the first DCI; or
a search space where the first DCI is located.

56. The device of claim 55, wherein the device further
comprises a scrambling unit, configured to:

scramble the first DCI with a first RNTI when the

37 38 



EP 3 817 498 A1

21

5

10

15

20

25

30

35

40

45

50

55

receiving unit receives the first preamble and
the first uplink data channel; or
scramble the first DCI with a second RNTI when
the receiving unit receives the first preamble but
does not receive the first uplink data channel.

57. The device of claim 56, wherein information in the
first uplink data channel comprises a related param-
eter of a RNTI, the related parameter of the RNTI
corresponding to information of at least one RNTI or
the at least one RNTI.

58. The device of claim 57, further comprising a deter-
mination unit, wherein
when the related parameter of the RNTI corresponds
to information of one RNTI, the determination unit
determines the RNTI based on the information of the
RNTI and determines the RNTI as the first RNTI; or,
when the related parameter of the RNTI corresponds
to information of multiple RNTIs, the determination
unit selects information of one RNTI from the infor-
mation of the multiple RNTIs and determines the first
RNTI based on the information of the selected RNTI;
or,
when the related parameter of the RNTI corresponds
to one RNTI, the determination unit determines the
RNTI as the first RNTI; or,
when the related parameter of the RNTI corresponds
to multiple RNTIs, the determination unit selects one
RNTI from the multiple RNTIs and determines the
selected RNTI as the first RNTI.

59. The device of claim 56, wherein information in the
first uplink data channel comprises at least one RN-
TI.

60. The device of claim 59, further comprising a deter-
mination unit, wherein
when the information in the first uplink data channel
comprises one RNTI, the determination unit deter-
mines the RNTI as the first RNTI; or,
when the information in the first uplink data channel
comprises multiple RNTIs, the determination unit se-
lects one RNTI from the multiple RNTIs and deter-
mines the selected RNTI as the first RNTI.

61. The device of claim 55, wherein
when the receiving unit receives the first preamble
and the first uplink data channel, the sending unit
sends the first DCI in a first search space; or
when the receiving unit receives the first preamble
but does not receive the first uplink data channel,
the sending unit sends the first DCI in a second
search space.

62. The device of any one of claims 54-61, wherein the
sending unit is configured to send the first DCI to the
terminal device within a first time window.

63. A terminal device, comprising a processor and a
memory, wherein the memory is configured to store
a computer program, and the processor is configured
to call and run the computer program stored in the
memory to perform the method of any one of claims
1-22.

64. A network device, comprising a processor and a
memory, wherein the memory is configured to store
a computer program, and the processor is configured
to call and run the computer program stored in the
memory to perform the method of any one of claims
23-31.

65. A chip, comprising a processor, configured to call
and run a computer program in a memory to enable
a device installed with the chip to perform the method
of any one of claims 1-22.

66. A chip, comprising a processor, configured to call
and run a computer program in a memory to enable
a device installed with the chip to perform the method
of any one of claims 23-31.

67. A computer-readable storage medium having stored
therein a computer program that, when executed by
a computer, causes the computer to perform the
method of any one of claims 1-22.

68. A computer-readable storage medium having stored
therein a computer program that, when executed by
a computer, causes the computer to perform the
method of any one of claims 23-31.

69. A computer program product, comprising one or
more computer program instructions that, when ex-
ecuted by a computer, cause the computer to per-
form the method of any one of claims 1-22.

70. A computer program product, comprising one or
more computer program instructions that, when ex-
ecuted by a computer, cause the computer to per-
form the method of any one of claims 23-31.

71. A computer program, enabling a computer to exe-
cute the method of any one of claims 1-22.

72. A computer program, enabling a computer to exe-
cute the method of any one of claims 23-31.
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