INFORMATION TRANSMISSION METHOD AND APPARATUS,
RELATED DEVICE, AND STORAGE DEVICE

CROSS-REFERENCE TO RELATED APPLICATION
[ 0001] The present disclosure is based on and claims priority to Chinese patent
application No. 202010550868.4, filed on June 16, 2020, the disclosure of which is
hereby incorporated by referencein its entirety.

TECHNICAL FIELD
[ 0002] The present disclosure relates to the field of wireless communication, and in
particular to an information transmission method and apparatus, a related device, and a

storage medium.

BACKGROUND

[ 0003] With the development of the communication technology, high mobility up to
500 km/h is expected to be enabled with an acceptable Quality of Service (QoS) in a
communication system, which is envisioned in particular for High Speed Trains (HSTS).
The HST scenario is also one of the important New Radio (NR) deployment scenarios in
the 5th Generation Mobile Communication Technology (5G). The key characteristics of
the HST scenario are consistent passenger user experience and critical train
communication reliability with very high mobility.

[ 0004] One of the most important HST scenarios is a Single Frequency Network
(SFN) deployment scenario, that is, an HST-SFN deployment scenario. In the HST-SFN
deployment scenario, as shown in FIG. 1, aplurality of Remote Radio Heads (RRHS) are
connected to one Base Band Unit (BBU) through optical fibers, and share the same cell
Identity (ID), so as to reduce the number of handovers and improve user experience as
much as possible. For each RRH, there are usually two Transmission and Reception
Points (TRPs) which orient opposite directions along the track. At least in a 5G
commercia network, the HST-SFN deployment is still the most important solution for an
NR HST.

[ 0005] In the HST-SFN deployment scenario, how to accurately perform channel



estimation when a terminal receives signas transmitted by the plurality of TRPs is an
urgent problem to be solved at present.

SUMMARY

[ 0006] In order to solve the relevant technical problems, embodiments of the present
disclosure provide an information transmission method and apparatus, a related device,
and a storage medium.

[ 0007] The technical solutions of the embodiments of the present disclosure are
implemented as follows.

[ 0008] At least one embodiment of the present disclosure provides an information
transmission method, which is applied to a network device and may include the
following operation.

[ 0009] First information is transmitted to a terminal. The first information indicates a
first Reference Signal (RS) and a second RS, the first RS is associated with a Doppler
shift, Doppler spread, average delay and delay spread, and the second RS is associated

with one of the following:

[ 0010] average delay;

[ 0011] delay spread; and

[ 0012] average delay and delay spread.

[ 0013] In addition, according to at least one embodiment of the present disclosure, the

first information is transmitted to the terminal by one of the following ways:

[ 0014] Radio Resource Control (RRC) signaling;

[ 0015] Medium Access Control Control Element (MAC CE); and

[ 0016] Downlink Control Information (DCI).

[ 0017] In addition, according to at least one embodiment of the present disclosure, the

first RS may include a first Tracking Reference Signa (TRS); and the second RS may
include asecond TRS.

[ 0018] In addition, according to at least one embodiment of the present disclosure, the
method may further include the following operation.

[ 0019] An uplink signal transmitted by the terminal is received. A modulated carrier
frequency of the uplink signal is associated with a carrier frequency at which the first RS



is received, or the modulated carrier frequency of the uplink signal is unassociated with a
carrier frequency at which the second RS is received.

[ 0020] At least one embodiment of the present disclosure further provides an
information transmission method, which is applied to a termina and may include the
following operation.

[ 0021] First information transmitted by a network side is received. The first
information indicates a first RS and a second RS, the first RS is associated with a
Doppler shift, Doppler spread, average delay, and delay spread, and the second RS is

associated with one of the following:

[ 0022] average delay;

[ 0023] delay spread; and

[ 0024] average delay and delay spread.

[ 0025] In addition, according to at least one embodiment of the present disclosure, the

first information transmitted by the network side is received by one of the following

ways.
[ 0026] RRC signaling;

[ 0027] MAC CE; and

[ 0028] DCI.

[ 0029] In addition, according to at least one embodiment of the present disclosure, the

second RS may be associated with the Doppler shift, the Doppler spread, the average
delay, and the delay spread.

[ 0030] Using the first information, it is determined that the second RS is associated
with one of:

[ 0031] average delay;

[ 0032] delay spread; and

[ 0033] average delay and delay spread.

[ 0034] In addition, according to at least one embodiment of the present disclosure, the

first RS may include afirst TRS; and the second RS may include a second TRS.

[ 0035] In addition, according to at least one embodiment of the present disclosure, the
method may further include the following operations.

[ 0036] A modulated carrier frequency of an uplink signal is determined. The



modulated carrier frequency of the uplink signal is associated with a carrier frequency at
which the first RS is received, or the modulated carrier frequency of the uplink signal
determining that the modulated carrier frequency of the uplink signal is unassociated
with acarrier frequency at which the second RS is received.

[ 0037] The uplink signal istransmitted at the determined modulated carrier frequency.

[ 0038] At least one embodiment of the present disclosure provides an information
transmission apparatus, which may include: afirst transmitting unit.

[ 0039] The first transmitting unit may be configured to transmit first information to a
terminal. The first information indicates a first RS and a second RS, the first RS is
associated with a Doppler shift, Doppler spread, average delay and delay spread, and the

second RS is associated with one of the following:

[ 0040] average delay;

[ 0041] delay spread; and

[ 0042] average delay and delay spread.

[ 0043] At least one embodiment of the present disclosure provides an information

transmission apparatus, which may include afirst receiving unit.

[ 0044] The first receiving unit may be configured to receive first information
transmitted by a network side. The first information indicates a first RS and a second RS,
the first RS is associated with a Doppler shift, Doppler spread, average delay, and delay
spread, and the second RS is associated with one of the following:

[ 0045] average delay;

[ 0046] delay spread; and

[ 0047] average delay and delay spread.

[ 0048] At least one embodiment of the present disclosure further provides a network

device, which may include: afirst communication interface and afirst processor.

[ 0049] The first communication interface may be configured to transmit first
information to a terminal, the first information indicating a first RS and a second RS, the
first RS is associated with a Doppler shift, Doppler spread, average delay, and delay
spread, and the second RS is associated with one of the following:

[ 0050] average delay;

[ 0051] delay spread; and



[ 0052] average delay and delay spread.

[ 0053] At least one embodiment of the present disclosure further provides a terminal,
which may include: a second communication interface and a second processor.

[ 0054] The second communication interface may be configured to receive first
information transmitted by a network side. The first information indicates afirst RS and a
second RS, the first RS is associated with a Doppler shift, Doppler spread, average delay,
and delay spread, and the second RS is associated with one of the following:

[ 0055] average delay;

[ 0056] delay spread; and
[ 0057] average delay and delay spread.
[ 0058] At least one embodiment of the present disclosure further provides a network

device, which may include: a first processor and a first memory configured to store a
computer program runnable on the processor.

[ 0059] Herein, the first processor may be configured to execute the steps of any
method on the network device side when running the computer program.

[ 0060] At least one embodiment of the present disclosure further provides a terminal,
which may include: a second processor and a second memory configured to store a
computer program runnable on the processor.

[ 0061] Herein, the second processor may be configured to execute the steps of any
method on the terminal side when running the computer program.

[ 0062] At least one embodiment of the present disclosure further provides a storage
medium on which a computer program is stored. The computer program, when executed
by a processor, implements the steps of any method on the network device side, or
implements the steps of any method on the terminal side.

[ 0063] According to the information transmission method and apparatus, the related
device, and the storage medium provided by the embodiments of the present disclosure,
the network device transmits the first information to the terminal, the first information
indicating the first RS and the second RS, the first RS being associated with the Doppler
shift, the Doppler spread, the average delay and the delay spread, and the second RS
being associated with one of the following: the average delay; the delay spread; and the
average delay and delay spread. Therefore, in the HST-SFN scenario, when the terminal



receives a plurality of downlink signals, delay-related parameters can be accurately
estimated, to improve user experience.

BRIEF DESCRIPTION OF THE DRAWINGS

[ 0064] FIG. 1 is a schematic diagram of an HST-SFN deployment scenario in the
related art.
[ 0065] FIG. 2 is a flowchart of an information transmission method according to an

embodiment of the present disclosure.

[ 0066] FIG. 3 is a schematic diagram of an HST scenario according to an application
embodiment of the present disclosure.

[ 0067] FIG. 4 is aflowchart of performing Doppler shift pre-compensation according
to an application embodiment of the present disclosure.

[ 0068] FIG. 5 is a schematic diagram of an HST scenario according to an application
embodiment of the present disclosure.

[ 0069] FIG. 6 is another flowchart of performing Doppler shift pre-compensation
according to an application embodiment of the present disclosure.

[ 0070] FIG. 7 is a schematic structural diagram of an information transmission
apparatus arranged on a network device according to an embodiment of the present
disclosure.

[ 0071] FIG. 8 is a schematic structural diagram of an information transmission
apparatus arranged on aterminal according to an embodiment of the present disclosure.

[ 0072] FIG. 9 is a schematic structural diagram of a network device according to an
embodiment of the present disclosure.

[ 0073] FIG. 10 is a schematic structural diagram of a terminal according to an
embodiment of the present disclosure.

[ 0074] FIG. 11 is a schematic structural diagram of an information transmission
system according to an embodiment of the present disclosure.

DETAILED DESCRIPTION
[ 0075] The present disclosure is elaborated in detail below with reference to the
drawings and embodiments.



[ 0076] The important parameters used to characterize the HST-SFN deployment
scenarioislisted in Table 1.

Tablel
Parameter Value
Carrier Frequency fc 2.6GHz
RRH Railway track distance Prin 150m
Distance between two RRHs Ds 700m
Cdll Inter-Site Distance (1SD) 3.2km (4RRHSs connect to 1 BBU)
RRH height (compared to railway track) 25m
[ 0077] Herein, the values corresponding to the parameters are typical values used in
commercial network deployment.
[ 0078] In the HST-SFN deployment scenario, the greatest challenge comes from a

high Doppler shift due to high speed (e.g., 500km/h), higher frequency (e.g., 2.6GHz,
3.5GHz) and the characteristics of SFN deployment. For example, the Doppler shift
could reach up to 1.2KHz fort 2.6GHz and about 1.6Hz for 3.5GHz. In addition, when
the train isin the middle of two RRHs, if at afrequency of 3.5GHz, usersin the train will
experience +1.6kHz and -1.6kHz Doppler shifts simultaneously. The significant
difference of the two Doppler shifts experienced simultaneously by the User Equipment
(UE) will result in great performance degradation. Similarly, the significant difference of
two kinds of delay experienced simultaneously by the UE may aso result in great
performance degradation.

[ 0079] Based on this, in various embodiments of the present disclosure, in the HST-
SFN deployment scenario, an RS used by aterminal for delay estimation is indicated.

[ 0080] The embodiments of the present disclosure provide an information
transmission method, which is applied to a network device and includes the following
operation.

[ 0081] First information is transmitted to a terminal, the first information indicating a
first Reference Signa (RS) and a second RS, the first RS being associated with a Doppler
shift, Doppler spread, average delay and delay spread, and the second RS being
associated with one of the following:

[ 0082] average delay;



[ 0083] delay spread;

[ 0084] average delay and delay spread.

[ 0085] Here, for the second RS, the first information actually indicates the second RS
configured to determine at least one of the following parameters:

[ 0086] average delay; and

[ 0087] delay spread.

[ 0088] In practical application, the network device may specifically be a base station.

[ 0089] It isto be noted that, the solution of the embodiments of the present disclosure

is applied to the HST-SFN deployment scenario, namely, a plurality of TRPs all transmit
downlink signals (including the first RS and second RS), and at this time, the terminal
may receive the plurality of downlink signals. When the plurality of TRPs transmit the
RSs, the terminal can receive aplurality of Downlink Reference Signals (DL RSs).

[ 0090] In the embodiments of the present disclosure, the network device itself may
determine which RS may be applicable to the terminal, namely, the network device
determines the first RS according to needs, and no limitations are made thereto in the

embodiments of the present disclosure.

[ 0091] In practical application, the first information may be transmitted to the terminal
by one of the following ways:

[ 0092] RRC signaling;

[ 0093] MAC CE; and

[ 0094] DCI.

[ 0095] Herein, RRC signaling and the MAC CE may be referred to as high layer
signaling, and the DCI is physical layer signaling.

[ 0096] In practical application, the RRC signaling may be RRC reconfiguration
signaling.

[ 0097] In the related art, a plurality of Quasi Co-Location (QCL) types have been

defined, and the role of arespective RS corresponding to each QCL type is aso defined.
The specific contents are as follows.

[ 0098] QCL-TypeA: {Doppler shift, Doppler spread, average delay, delay spread},
namely, an RS corresponding to QCL-TypeA may be configured to estimate the Doppler
shift, the Doppler spread, the average delay and the average spread. That is, the RS



corresponding to the QCL-TypeA may be associated with the Doppler shift, the Doppler
spread, the average delay and the delay spread.

[ 0099] QCL-TypeB: { Doppler shift, Doppler spread} , namely, an RS corresponding to
QCL-TypeB may be configured to estimate the Doppler shift and the Doppler spread.
That is, the RS corresponding to the QCL-TypeB may be associated with the Doppler
shift and the Doppler spread.

[ 00100] QCL-TypeC: { Doppler shift, average delay}, namely, an RS corresponding to
QCL-TypeC may be configured to estimate the Doppler shift and the average delay. That
IS, the RS corresponding to the QCL-TypeC may be associated with the Doppler shift and
the average delay.

[ 00101] QCL-TypeD: {Spatial Rx parameter}, namely, an RS corresponding to QCL-
TypeD may be configured to estimate a spatial reception parameter. That is, the RS
corresponding to the QCL-TypeD may be associated with the spatial reception parameter.

[ 00102] In agenera scenario, channel estimation may be performed through the above
RS. However, in the HST-SFN deployment scenario, the channel may not be accurately
estimated by the above parameters. Therefore, the QCL type may be defined, the newly
defined QCL type corresponds to one DL RS, namely, the second RS, configured for
delay-related estimation.

[ 00103] Based on this, in an embodiment, the newly defined QCL type corresponds to
the second RS.

[ 00104] Exemplarily, 'QCL-TypeE": {average delay, delay spread} may be defined, or
'QCL-TypeE": {average delay} may be defined, or 'QCL-TypeE'": {delay spread} may be
defined.

[ 00105] Herein, 'QCL-TypeE": {average delay, delay spread} represents that the second
RS may be configured to estimate the average delay and the delay spread, namely, the
second RS is associated with the average delay and the delay spread. 'QCL-TypeE"
{average delay} represents that the corresponding RS may be configured to estimate the
average delay, namely, the second RS is associated with the average delay. 'QCL-TypeE":
{delay spread} represents that the corresponding RS may be configured to estimate the
delay spread, namely, the second RS is associated with the delay spread.

[ 00106] In practical application, a Transmission Configuration Indication-State (TCI-



State) is configured to indicate the RS corresponding to at least one QCL type configured
by the terminal, so that the newly defined QCL type may be indicated through the TCI-
State.

[ 00107] Exemplarily, the newly defined QCL type may be indicated to the terminal by
the network device as qcl-Type3 in the TCI-State, and the content of the TCI-State is as

follows:
TCl-State ::= SEQUENCE {
tci-Stateld TCI-Stateld,
qcl-Typel QCL-Info,
qcl-Type2 QCL-Info
OPTIONAL, --NeedR
qcl-Type3 QCL-Info

OPTIONAL, --NeedR

.-

QCL-Info::= SEQUENCE {
cell ServCelllndex
OPTIONAL, --NeedR
bwp-1d BWP-1d
OPTIONAL, -- Cond CSI-RS-Indicated
referenceSignal CHOICE{
csi-rs NZP-CSI-RS-Resourceld,
ssb SSB-Index
},

qcl-Type ENUMERATED {typeA, typeB, typeC, typeD, typeE },

}

[ 00108] Herein, the QCL type corresponding to qcl-Typel and qcl-Type2 may be
understood according to the related art, which will not be elaborated herein.

[ 00109] In practical application, the second RS may also be based on the existing QCL-
TypeA, namely, the second RS may be associated with the Doppler shift, the Doppler
spread, the average delay and the delay spread. The terminal may determine, based on the
first information, that the second RS is associated with one of the following:

[ 00110] average delay;

[ 00111] delay spread; and

[ 00112] average delay and delay spread.

[ 00113] In practical application, there may be at least one RS corresponding to the
QCL-TypeA configured by a network side, at this time, the terminal may determine that
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at least one of the at least one RS corresponding to the QCL-TypeA configured by the
network side is the second RS according to the first information, namely, at least one of
the at least one RS corresponding to the QCL-TypeA is associated with one of the
following:

[ 00114] average delay;

[ 00115] delay spread; and

[ 00116] average delay and delay spread.

[ 00117] In practical application, the network device needs to configure at least one RS
to the terminal for channel estimation, which is transmitted by the plurality of TRPs.
[ 00118] In the embodiment of the present disclosure, the first RS includes afirst TRS;

and the second RS includes a second TRS.

[ 00119] The second RS may include one or more RSs.

[ 00120] In practical application, the terminal transmits an uplink signa (such as the
RS) based on the indication of the network device, so that the network device may
perform Doppler shift estimation.

[ 00121] Based on this, in an embodiment, the method may further include the
following operation.

[ 00122] An uplink signal transmitted by the terminal is received. The modulated carrier
frequency of the uplink signal (which may also be understood as the carrier frequency of
the uplink signal) is determined by using the first RS, that is, the modulated carrier
frequency of the uplink signa is associated with the carrier frequency at which the first
RS is received; or the modulated carrier frequency of the uplink signal is unassociated
with the carrier frequency at which the second RS is received.

[ 00123] Here, the network device may perform frequency shift estimation by using the
received uplink signal and determine a Doppler shift compensation value of at least one
TRP.

[ 00124] Specifically, the network device performs frequency shift estimation on the
pluraity of TRPs to obtain a frequency shift of the plurality of TRPs with respect to the
carrier frequency of thefirst RS.

[ 00125] A Doppler shift compensation value of at least one TRPis determined by using
the obtained frequency shift of the plurality of TRPs with respect to the carrier frequency
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of thefirst RS. The at least one TRP does not contain the TRP transmitting the first RS.

[ 00126] Herein, since the second RS is only configured to determine the average delay
and/or delay spread and may not be configured to perform Doppler frequency related
estimation, the terminal determines the carrier frequency of the uplink signal by using the
first RS which may be configured to the estimate the Doppler frequency related
estimation.

[ 00127] In the embodiments of the present disclosure, the specific processing procedure
of performing frequency shift estimation on the plurality of TRPs by using the received
uplink signals is not limited. At the same time, a specific processing procedure of
determining the Doppler shift compensation value of the at least one TRP by using the
obtained frequency shift of the plurality of TRPs with respect to the carrier frequency of
thefirst RSisaso not limited.

[ 00128] Since the RS for Doppler estimation is indicated to the terminal, when the
terminal receives the plurality of downlink signals, the Doppler related parameters may
be accurately estimated, so that the downlink Doppler pre-compensation in the HST-SFN
scenario may be realized, thereby improving the user experience when receiving the
pluraity of downlink signals with alarge difference in Doppler shift.

[ 00129] Herein, in the embodiments of the present disclosure, the network device itself
may determine which RS may be applicable to the terminal, namely, the network device
determines the first RS and the second RS according to needs, and no limitations are
made thereto in the embodiments of the present disclosure.

[ 00130] In practical application, there may be one or more RSs associated with the
uplink modulated carrier frequency of the terminal, that is, the first RS may include at
least one RS. Accordingly, there may be one or more RSs unassociated with the uplink
modulated carrier frequency of the terminal, that is, the second RS may include at least
one RS.

[ 00131] Accordingly, the embodiments of the present disclosure further provide an
information transmission method, which is applied to a termina and includes the
following operation.

[ 00132] First information transmitted by a network side is received, the first
information indicating a first RS and a second RS, the first RS being associated with a
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Doppler shift, Doppler spread, average delay, and delay spread, and the second RS being
associated with one of the following:

[ 00133] average delay;

[ 00134] delay spread; and

[ 00135] average delay and delay spread.

[ 00136] In an embodiment, the first information transmitted by the network side is
received by one of the following ways:

[ 00137] RRC signaling;

[ 00138] MAC CE; and

[ 00139] DCI.

[ 00140] Specificaly, when the network side transmits the first information through the
RRC signaling, the terminal receives the first information through the RRC signaling.
When the network side transmits the first information through the MAC CE, the terminal
receives the first information through the MAC CE. When the network side transmits the
first information through the DCI, the terminal receives the first information through the
DCI.

[ 00141] In practical application, the second RS may be based on the existing QCL-
TypeA, namely, the second RS may be associated with the Doppler shift, the Doppler
spread, the average delay and the delay spread. After receiving the first information, the
terminal may determine, based on the first information, that the second RS is associated
with one of the following:

[ 00142] average delay;

[ 00143] delay spread; and

[ 00144] average delay and delay spread.

[ 00145] Exemplarily, it is pre-defined that, as long as the terminal receives the first
information, it can determine that the second RS is associated with one of the following:

[ 00146] average delay;

[ 00147] delay spread; and

[ 00148] average delay and delay spread.

[ 00149] For another example, the first information includes a specific ID. When
indicating the second RS, as long as the specific ID is seen, it may be determined that the
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second RS is associated with one of the following:

[ 00150] average delay;

[ 00151] delay spread; and

[ 00152] average delay and delay spread.

[ 00153] In an embodiment, the method may further include the following operations.

[ 00154] A modulated carrier frequency of an uplink signal (which may aso be
understood as an uplink modulated carrier frequency or an uplink carrier frequency) is
determined.

[ 00155] The uplink signal is transmitted at the determined modulated carrier frequency.
The transmitted uplink signal may be configured to determine, by the network side, a
Doppler shift compensation value of at least one TRP. The at least one TRP does not
contain the TRP transmitting the first RS.

[ 00156] Herein, in the embodiments of the present disclosure, the specific processing
procedure of determining the modulated carrier frequency of the uplink RS by using the
first RSisnot limited.

[ 00157] In practica application, the terminal may determine the modulated carrier
frequency of the uplink signal at least based on the first RS (at least one other RS
functionaly similar to the first RS may be further used), so that the modulated carrier
frequency of the uplink signal is associated with the carrier frequency at which the first
RS is received, or the modulated carrier frequency of the uplink signal determines that
the modulated carrier frequency of the uplink signa is unassociated with the carrier
frequency at which the second RS is received.

[ 00158] Herein, by using a predefined way, after receiving the first information, the
terminal may determine that the modulated carrier frequency of the uplink signal is
associated with the carrier frequency at which the first RS is received, or the modulated
carrier frequency of the uplink signa determines that the modulated carrier frequency of
the uplink signal is unassociated with the carrier frequency at which the second RS is
received. The network device may also indicate that the modulated carrier frequency of
the uplink signal is associated with the carrier frequency at which the first RS is received,
or that the modulated carrier frequency of the uplink signal determines that the
modulated carrier frequency of the uplink signa is unassociated with the carrier
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frequency at which the second RS is received.

[ 00159] Here, in a case where the network device indicates that the modulated carrier
frequency of the uplink signal of the terminal is associated with the carrier frequency at
which the first RS is received, the indication is associated with the first RS. The network
device indicates that the uplink modulated carrier frequency of the terminal is associated
with the carrier frequency at which the first RS is received, which may also be
understood as that the network device indicates, to the terminal, determining the carrier
frequency of the uplink signal at least according to the carrier frequency at which thefirst
RS is received, namely, indicating, to the terminal, determining the modulated carrier
frequency of the uplink signal at least according to the reception of thefirst RS.

[ 00160] When the network device indicates that the uplink modulated carrier frequency
of the terminal is unassociated with the carrier frequency at which the second RS is
received, the indication is associated with the second RS. The network device indicates
that the uplink modulated carrier frequency of the terminal is unassociated with the
carrier frequency at which the second RS is received, which may also be understood as
that, the network device indicates, to the terminal, not determining the carrier frequency
of the uplink signal according to the carrier frequency at which the second RS is
received, namely, the network device indicates, to the terminal, not determining the
carrier frequency of the uplink signal according to the reception of the second RS.

[ 00161] In the embodiments of the present disclosure, the specific processing procedure
of determining the modulated carrier frequency of the uplink RS is not limited.

[ 00162] The embodiments of the present disclosure further provide an information
transmission method, as shown in FIG. 2, which includes the following operations.

[ 00163] At S201, a network device transmits first information to a terminal, the first
information indicating a first RS and a second RS, the first RS being associated with a
Doppler shift, Doppler spread, average delay and delay spread, and the second RS being
associated with one of the following:

[ 00164] average delay;

[ 00165] delay spread; and

[ 00166] average delay and delay spread.

[ 00167] At S202, the terminal receives the first information.
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[ 00168] It is to be noted that the specific processing processes of the network device
and the terminal have been described in detail above, which will not be elaborated herein.

[ 00169] According to the information transmission method provided by the
embodiments of the present disclosure, the network device transmits the first information
to the terminal, the first information indicating the first RS and the second RS, the first
RS being associated with the Doppler shift, the Doppler spread, the average delay and the
delay spread, and the second RS being associated with one of the following: the average
delay; the delay spread; and the average delay and delay spread. Since the RS configured
to perform delay estimation is indicated to the terminal, in the HST-SFN scenario, when
the termina receives a pluraity of downlink signals, delay-related parameters can be
accurately estimated. In this way, accurate estimation of downlink delay in the HST-SFN
scenario can be realized, so as to improve the user experience when receiving the
plurality of downlink signals with alarge delay difference.

[ 0017Q] The present disclosure is further described in detail below in combination with
the application embodiments.

[ 00171] Application embodiment 1

[ 00172] In the application embodiment, as shown in FIG. 3, assuming that in an HST
scenario, that is, in an HST-SFN scenario, TRPO, TRP1, TRP2 and TRP3 are four TRPs
connected to the same cell, and assuming that an HST user is located at the position
shown in FIG. 3, at this time, since the antenna orientations of TRPO and TRP3 may
make the UE receive the signals transmitted by TRPO and TRP3 weaker, the influence of
the signals transmitted by TRPO and TRP3 may be ignored.

[ 00173] Meanwhile, a base station transmits high layer signaling (such as RRC
configuration signaling or MAC CE) or physical layer signaling (such as DCI) to the UE.
The signaling is associated with TRSO (namely, a third RS), and the signaling indicates
that the modulated carrier frequency of the UE is associated with the carrier frequency at
which TRSO is received, or the signaling indicates that the UE determines the carrier
frequency of the uplink signal according to the carrier frequency at which TRSO is
received. Or, the signaling is associated with TRSeen,i, (namely, a fourth RS, a TRS
which may be transmitted by al TRPs connected to the same cell), and the signaling
indicates that the modulated carrier frequency of the UE is unassociated with the carrier

16



frequency at which TRSsrn; IS received, or the signaling indicates that the UE does not
determine the carrier frequency of the uplink signal according to the carrier frequency at
which TRSsrn; IS received.

[ 00174] In the application embodiment, the base station configures periodic TRSO and
TRSsrn,i, and the plurality of TRPs (such as TRP1 and TRP2) connected to the same cell
for the UE, TRSO being transmitted by only a part of the TRP (it is assumed that TR0 is
transmitted by TRP1, and TRP2 does not transmit TRS0), and TRSsrv,i being transmitted
by the same TRP as the plurality of TRPs transmitting a Physical Downlink Shared
Channel (PDSCH) and a Demodulation Reference Signal (DMRYS) (it is assumed that
TRSsrn,i, PDSCH and DMRS are al transmitted commonly by TRP1 and TRP2).

[ 00175] A flow of performing, by a base station, Doppler shift pre-compensation is
described below in combination with FIG. 4, and the flow includes the following
operations.

[ 00176] At S1, TRP1 transmits TRSO at the carrier frequency fc.

[ 00177] At S2, the UE receives TRS0O, and determines the uplink modulated carrier
frequency based on TRSO.

[ 00178] Here, assuming that the Doppler shift is Afi, the uplink modulated carrier
frequency determined based on the reception of TRSO is fue=fc+Afi.

[ 00179] At S3, the UE transmits the uplink RS, such as a Sounding Reference Signal
(SRS), at the carrier frequency fue.

[ 00180] At 4, frequency shift (namely, frequency shift) estimation is performed based
on the uplink RS.

[ 00181] Here, assuming that TRP1 estimates the frequency shift with respect to fc to be
2N (the carrier frequency corresponding to TRP1 IS
frrei=fuet Afi=fctAf1+Af1=fc+2Af;), and TRP2 estimates the frequency shift with
respect to fc to be Afi+Af> (the carrier frequency corresponding to TRP2 is
frreo=fuet+ Afo=fc+ Afi+Afo). Afz isthe Doppler shift corresponding to TRP2.

[ 00182] At S5, the base station calculates a Doppler shift pre-compensation value used
by the user for TRP2.

[ 00183] Specifically, Afpreo=Af1-Afo.

[ 00184] At S6, TRP1 transmits TRSsrn,i, DMRS and PDSCH at the carrier frequency
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fc. TRP2 transmits TRSs,i, DMRS and PDSCH a the carrier frequency
fct Afpreo=fct+Af1-Afo. TRPL transmits TRSO at the carrier frequency fc.

[ 00185] At S7, the UE receives TRSO, TRSsrn,i, DMRS and PDSCH at the carrier
frequency fc+Af1, and determines the uplink carrier frequency as fue=fc+Af; based on
the reception of TRSO.

[ 00186] Here, the UE determines the uplink modulated carrier frequency by using the
carrier frequency fc, namely, the uplink modulated carrier frequency is fue=fc+Afi.

[ 00187] At S8, the UE transmits the uplink RS, such as SRS, at the carrier frequency
fuE.

[ 00188] At S9, frequency shift estimation is performed based on the uplink RS.
Assuming that TRP1 estimates the frequency shift with respect to fc to be 2Af;, TRP2
estimates the frequency shift with respect to fc to be Afi+Afs.

[ 00189] At S10, the base station calculates a Doppler shift pre-compensation value
used by the user for TRP2, specifically, Afprec=Af1-Af2, and the subsequent steps are
continuously executed.

[ 00190] It is to be noted that, since the periodic TRS is transmitted periodicaly, the
above process is performed periodicaly, and the order of some of the above steps is
merely exemplary and not a strict sequence.

[ 00191] Application embodiment 2

[ 00192] In the application embodiment, a new QCL type is defined and corresponds to
aDL RS, such as'QCL-TypeE'": { average delay, delay spread}, or 'QCL-TypeE": { average
delay} isdefined, or 'QCL-TypeE": {delay spread} is defined. The new QCL type may be
indicated to UE by the network side as gcl-Type3 in a TCI-State.

[ 00193] The base station transmits indication signaling to the UE through high layer
signaling (such as RRC configuration or MAC CE) or physical layer signaling (such as
DCI), the indication signaling being associated with a first TCI-State, and the first TCI-
State indicating an RS corresponding to '‘QCL-TypeA’ and an RS corresponding to 'QCL-
TypeE' of the UE. It is assumed that the RS corresponding to 'QCL-TypeA' isafirst TRS
(namely, a first RS), and it is assumed that the RS corresponding to 'QCL-TypeE' is a
second TRS (namely, a second RS).

[ 00194] Herein, for aDMRS of a PDSCH, the UE expects the TCI-State to indicate one
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of the following QCL types:

[ 00195] 'QCL-TypeA' with a CSI-RS resource in a NZP-CSI-RS-ResourceSet
configured with higher layer parameter trs-Info and, when applicable, 'QCL-TypeD' with
the same CSI-RS resource;

[ 00196] 'QCL-TypeA' with a CSI-RS resource in a NZP-CSI-RS-ResourceSet
configured with higher layer parameter trs-Info and, when applicable, 'QCL-TypeD' with
a CSI-RS resource in an NZP-CSI-RS-ResourceSet configured with higher layer
parameter repetition;

[ 00197] QCL-TypeA' with a CSI-RS resource in a NZP-CSI-RS-ResourceSet
configured without higher layer parameter trs-Info and without higher layer parameter
repetition and, when applicable, 'QCL-TypeD' with the same CSI-RS resource; and

[ 00198] '‘QCL-TypeA' with a CSI-RS resource in a NZP-CSI-RS-ResourceSet
configured with higher layer parameter trs-Info and, when applicable, 'QCL-TypeE' with
another CSI-RS resource in a NZP-CSI-RS-ResourceSet configured with higher layer
parameter trs-Info.

[ 00199] Specificaly, in the application embodiment, as shown in FIG. 5, assuming that
in an HST scenario, that is, in an HST-SFN scenario, TRPO, TRP1, TRP2 and TRP3 are
four TRPs connected to the same cell, and it is assumed that an HST user islocated at the
position shown in FIG. 5, at this time, since the antenna orientations of TRPO and TRP3
may make the UE receive the signals transmitted by TRPO and TRP3 weaker, the
influence of the signals transmitted by TRPO and TRP3 may be ignored.

[ 00200] Assuming that the first TRS is TRS0, and the second TRS is TRS1, the base
station transmits first indication signaling (namely, first information) to the UE through
high layer signaling or physical layer signaling, the first indication signaling indicating
one TCI-State to the UE, and the TCI-State indicating an RS TRSO corresponding to
'QCL-TypeA' and an RS TRS1 corresponding to 'QCL-TypeE' to the UE. According to
the indication, the UE estimates a Doppler shift, doppler spread, average delay and
average spread by using TRSO, and the UE estimates the average delay and/or the delay
spread by using only TRSL, that is, the UE estimates the Doppler shift and the Doppler
spread by using TRS0, and the UE estimates the average delay and/or delay spread by
using TRSO and TRS1 together.
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[ 00201] In the application embodiment, a processing flow indicating that the carrier
frequency of the terminal is associated with the carrier frequency of which DL RS and/or
is unassociated with the carrier frequency of which DL RS may also be used. In this case,
the base station may also transmit second indication signaling to the UE through high
layer signaling (such as RRC configuration or MAC CE) or physical layer signaling
(such as DCI), the second indication signaling indicating that the modulated carrier
frequency of the UE is associated with the carrier frequency at which TRSO is received,
and the second signaling may also indicating that the UE determines the carrier
frequency of the uplink signal based on the carrier frequency at which TR0 is received.

[ 00202] In the application embodiment, the base station configures periodic TRSO and
TRS1, and the plurality of TRPs (such as TRP1 and TRP2) connected to the same cell for
the UE, TRSO and TRSL1 being transmitted by only a part of the TRP (for example, TRSO
Is transmitted by TRP1, and TRP2 does not transmit TRSO; TRS1 is transmitted by
TRP2, and TRP1 does not transmit TRS1), and a PDSCH and a DMRS are transmitted
commonly by TRS1 and TRS2 (for example, the PDSCH and the DMRS are transmitted
commonly by TRP1 and TRP2).

[ 00203] A flow of performing, by a base station, Doppler shift pre-compensation is
described below in combination with FIG. 6, and the flow includes the following
operations.

[ 00204] At S1, TRP1 transmits TRSO at the carrier frequency fc, TRP2 transmits TRS1
at the carrier frequency fc, the base station transmits second indication signaling to the
UE through high layer signaling or physical layer signaling, and the second indication
signaling indicates, to the UE, determining the carrier frequency of the uplink signal
based on the carrier frequency of TRSO.

[ 00205] At S2, the UE receives TRSO, and determines the uplink modulated carrier
frequency based on TRSO.

[ 00206] Here, assuming that the Doppler shift corresponding to TRPL1 is Afy, the uplink
modul ated carrier frequency determined based on the reception of TRSO is fue=fct+Af.

[ 00207] At S3, the UE transmits the uplink RS, such as an SRS, at the carrier frequency
fuE.

[ 00208] At H4, frequency shift estimation is performed based on the uplink RS.
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[ 00209] Here, it is assumed that TRP1 estimates the frequency shift with respect to fc to
be 2N (the  carrier frequency corresponding to TRP1 IS
frrei=fuet Afi=fctAfi1+Af1=fc+2Af;), and TRP2 estimates the frequency shift with
respect to fc to be Afi+Af, (the carrier frequency corresponding to TRP2 is
frreo=fue+ Afo=fc+Af1+Af). Afz isthe Doppler shift corresponding to TRP2.

[ 00210] At S5, the base station calculates a Doppler shift pre-compensation value used
by the user for TRP2.

[ 00211] Specifically, Afprea=Af1-Afo.

[ 00212] At S6, the base station transmits a DL scheduling DCI to the UE, the DCI
indicating one TCI-State, and the TCI-State being an RS TRS0 corresponding to the
'QCL-TypeA' and an RS TRS1 corresponding to the 'QCL-TypeE’ indicated by the UE.
TRP1 and TRP2 transmit the DM RS and the PDSCH scheduled by the DCI at the carrier
frequencies fc and fct+Aforeo=fct+Af1-Af, respectively, and TRP1 transmits TRSO at the
carrier frequency fc. TRP2 transmits TRS1 at the carrier frequency fc.

[ 00213] At S7, the UE receives TR0, the DMRS and the PDSCH at the carrier
frequency fc+Afi, and the UE determines the uplink carrier frequency as fue=fc+Af1
based on the reception of TRSO. TRS1 is configured for delay-related estimation in
DMRS channel estimation.

[ 00214] Here, the UE determines the uplink modulated carrier frequency by using the
carrier frequency fc, namely, the uplink modulated carrier frequency is fue=fc+Afi.

[ 00215] At S8, the UE transmits the uplink RS, such as an SRS, at the carrier frequency
fuE.

[ 00216] At S9, frequency shift estimation is performed based on the uplink RS.
Assuming that TRP1 estimates the frequency shift with respect to fc to be 2Af;, TRP2
estimates the frequency shift with respect to fc to be Afi+Afs.

[ 00217] At S10, the base station calculates a Doppler shift pre-compensation value
used for TRP2.

[ 00218] Specifically, Afpreo=Af1-Afo, and the subsequent steps are continuously
executed.

[ 00219] It is to be noted that, since the periodic TRS is transmitted periodicaly, the

above process is performed periodically, and the order of some of the above steps is
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merely exemplary and not a strict sequence.

[ 00220] Application embodiment 3

[ 00221] The difference between the application embodiment and the application
embodiment 2 liesin that a base station transmits first indication signaling to UE through
high layer signaling or physical layer signaling, the first indication signaling indicating
one TCI-State to the UE, and the TCI-State indicating two RSs corresponding to 'QCL-
TypeA' to the UE: TRSO and TRS1. By means of pre-configuration or signaling
indication, the UE is indicated that a certain RS (such as TRSL in the embodiment) is
only configured for estimation of average delay and/or delay spread. According to these
indications, the UE estimates a Doppler shift, Doppler spread, average delay and average
spread by using TRSO, and the UE estimates the average delay and/or the delay spread by
using only TRS1, that is to say, the UE estimates the Doppler shift and the Doppler
spread by using TRSO, and the UE estimates the average delay and/or the delay spread by
using TRSO and TRS1 together.

[ 00222] Application embodiment 4

[ 00223] The difference between the application embodiment and the application
embodiment 3 liesin that a base station transmits first indication signaling to UE through
high layer signaling or physical layer signaling, the first indication signaling indicating
two TCI-States to the UE, and each TCI-State indicating one RS, i.e,, TRSO or TRS1,
corresponding to 'QCL-TypeA' to the UE. By means of pre-configuration or signaling
indication, the UE is indicated that a RS of 'QCL-TypeA' corresponding to a certain TClI
State (such as TRS1 in the embodiment) is only configured for estimation of the average
delay and/or delay spread. According to these indications, the UE estimates a Doppler
shift, Doppler spread, average delay and average spread by using TRSO, and the UE
estimates the average delay and/or the delay spread by using only TRS1, that is to say,
the UE estimates the Doppler shift and the Doppler spread by using TRS0, and the UE
estimates the average delay and/or the delay spread by using TRSO and TRS1 together.

[ 00224] In order to implement the method in the embodiments of the present
disclosure, the embodiments of the present disclosure further provide an information
transmission apparatus, which is arranged on a network device, as shown in FIG. 7, and
includes afirst transmitting unit 701.
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[ 00225] The first transmitting unit 701 is configured to transmit first information to a
terminal, the first information indicating a first RS and a second RS, the first RS being
associated with a Doppler shift, Doppler spread, average delay and delay spread, and the
second RS being associated with one of the following:

[ 00226] average delay;

[ 00227] delay spread; and

[ 00228] average delay and delay spread.

[ 00229] In an embodiment, the first transmitting unit 701 is configured to transmit the
first information to the terminal by one of the following ways:

[ 00230] RRC signaling;

[ 00231] MAC CE; and

[ 00232] DCI.

[ 00233] In an embodiment, as shown in FIG. 7, the apparatus may further include: a
second receiving unit 702.

[ 00234] The second receiving unit 702 is configured to receive an uplink signal
transmitted by the terminal, a modulated carrier frequency of the uplink signa being
associated with a carrier frequency at which the first RS is received, or the modulated
carrier frequency of the uplink signa determines that the modulated carrier frequency of
the uplink signal being unassociated with a carrier frequency at which the second RS is
received.

[ 00235] Herein, in an embodiment, as shown in FIG. 7, the apparatus may further
include afirst determination unit 703.

[ 00236] The first determination unit 703 is configured to:

[ 00237] perform frequency shift estimation by using the received uplink signal and
determine a Doppler shift compensation value of at least one TRP. The at least one TRP
does not contain a TRP transmitting the second RS.

[ 00238] In practical application, the first transmitting unit 701 and the second receiving
unit 702 may be implemented by a communication interface in the information
transmission apparatus. The first determination unit 703 may be implemented by a
processor in the information transmission apparatus.

[ 00239] In order to implement the method on the terminal side in the embodiments of
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the present disclosure, the embodiments of the present disclosure further provide an
information transmission apparatus, which is arranged on aterminal, as shown in FIG. 8,
and includes afirst receiving unit 801.

[ 00240] The first receiving unit 801 is configured to receive first information
transmitted by a network side, the first information indicating afirst RS and a second RS,
the first RS being associated with a Doppler shift, Doppler spread, average delay, and
delay spread, and the second RS being associated with one of the following:

[ 00241] average delay;

[ 00242] delay spread; and

[ 00243] average delay and delay spread.

[ 00244] Herein, in an embodiment, the first receiving unit 801 is configured to receive
thefirst information transmitted by the network side by one of the following ways:

[ 00245] RRC signaling;

[ 00246] MAC CE; and

[ 00247] DCI.

[ 00248] In an embodiment, the second RS may be associated with the Doppler shift,
the Doppler spread, the average delay, and the delay spread, as shown in FIG. 8, the
apparatus may further include a second determination unit 802.

[ 00249] The second determination unit 802 is configured to determine, based on the
first information, that the second RS is associated with one of:

[ 00250] average delay;

[ 00251] delay spread; and

[ 00252] average delay and delay spread.

[ 00253] In an embodiment, as shown in FIG. 8, the apparatus may further include a
second transmitting unit 802.

[ 00254] The second determination unit 802 is further configured to determine a
modulated carrier frequency of an uplink signal, the modulated carrier frequency of the
uplink signal being associated with a carrier frequency at which the first RS is received,
or the modulated carrier frequency of the uplink signal determining that the modulated
carrier frequency of the uplink signal is unassociated with a carrier frequency at which
the second RS is received.
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[ 00255] The second transmitting unit 803 is configured to transmit the uplink signal at
the determined modulated carrier frequency. The transmitted uplink signa may be
configured to determine, by the network side, a Doppler shift compensation value of at
least one TRP. The at least one TRP does not contain the TRP transmitting the first RS.

[ 00256] In practical application, the first receiving unit 801 and the second transmitting
unit 803 may be implemented by a communication interface in the information
transmission device. The second determination unit 802 may be implemented by a
processor in the information transmission apparatus.

[ 00257] It is to be noted that the information transmission apparatus provided by the
above embodiments is only exemplified by the division of the above program modules
when performing information transmission. In practical application, the above processing
and allocation may be completed by different program modules as needed, that is, the
internal structure of the apparatus is divided into different program modules to complete
all or part of the above-described processing. In addition, the embodiments of the
information transmission apparatus and the information transmission method provided by
the embodiments belong to the same concept, and the detailed implementation processes
thereof are detailed in the method embodiments and are not repeated here.

[ 00258] Based on the hardware implementation of the above program modules, and in
order to implement the method on the network device side of the embodiments of the
present disclosure, the embodiments of the present disclosure further provide a network
device, as shown in FIG. 9, the network device 900 includes: a first communication
interface 901 and afirst processor 902.

[ 00259] The first communication interface 901 is capable of performing information
interaction with aterminal.

[ 00260] The first processor 902 is connected with the first communication interface
901 to implement information exchange with the terminal, and is configured to execute
the method provided by one or more technical solutions on the network device side when
running a computer program. The computer program is stored in afirst memory 903.

[ 00261] Specificaly, the first communication interface 901 is configured to transmit
first information to the terminal, the first information indicating a first RS and a second
RS, the first RS being associated with a Doppler shift, Doppler spread, average delay,
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and delay spread, and the second RS being associated with one of the following:

[ 00262] average delay;

[ 00263] delay spread; and

[ 00264] average delay and delay spread.

[ 00265] In an embodiment, the first communication interface 901 is configured to
transmit the first information to the terminal by one of the following ways:

[ 00266] RRC signaling;

[ 00267] MAC CE; and

[ 00268] DCI.

[ 00269] In an embodiment, the first communication interface 901 is configured to
receive an uplink signal transmitted by the terminal, a modulated carrier frequency of the
uplink signal being associated with a carrier frequency at which the first RS is received,
or the modulated carrier frequency of the uplink signal being unassociated with a carrier
frequency at which the second RS is received.

[ 00270] In an embodiment, the first processor 902 is configured to:

[ 00271] perform frequency shift estimation by using the received uplink signal and
determine a Doppler shift compensation value of at least one TRP. The at least one TRP
does not contain the TRP transmitting the first RS.

[ 00272] It is to be noted that: the specific processing procedure of the first
communication interface 901 and the first processor 902 may be understood with
reference to the methods described above.

[ 00273] Of course, in practical application, various components in the network device
900 are coupled together through a bus system 904. It is understandable that the bus
system 904 is configured to implement connection communication between these
components. In addition to the data bus, the bus system 904 further includes a power bus,
a control bus and a status signa bus. However, for clarity of illustration, the various
buses are marked as the bus system 904 in FIG. 9.

[ 00274] The first memory 903 in the embodiments of the present disclosure is
configured to store various types of data to support the operation of the network device
900. Examples of the data include: any computer program configured to operate on the
network device 900.
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[ 00275] The method disclosed in the above embodiments of the present disclosure may
be applied to the first processor 902 or implemented by the first processor 902. The first
processor 902 may be an integrated circuit chip with signal processing capabilities. In an
implementation process, each step of the method may be completed by an integrated
logical circuit of hardware in the first processor 902 or an instruction in a software form.
The first processor 902 described above may be a general-purpose processor, a Digital
Signal Processor (DSP), or other programmable logic devices, discrete gates or transistor
logic devices, discrete hardware components, etc. Various methods, steps, and logic block
diagrams disclosed in the embodiments of the present disclosure may be implemented or
executed by the first processor 902. The genera-purpose processor may be a
microprocessor or any conventional processor, etc. The steps of the methods disclosed in
combination with the embodiment of the present disclosure may be directly embodied as
a hardware decoding processor for execution and completion, or a combination of
hardware and software modules in the decoding processor for execution and completion.
The software module may be located in a storage medium, which is located in the first
memory 903, and the first processor 902 reads information in the first memory 903, and
completes the steps of the foregoing method in combination with hardware.

[ 00276] In an exemplary embodiment, the network device 900 may be implemented by
one or more Application Specific Integrated Circuits (ASICs), DSPs, Programmable
Logic Devices (PLDs), Complex Programmable Logic Devices (CPLDs), FPGAS,
general  purpose processors, controllers, Micro Controller  Units (MCUs),
Microprocessors, or other eectronic components, and is configured to execute the
foregoing method.

[ 00277] Based on the hardware implementation of the above program modules, and in
order to implement the method on the termina device side of the embodiments of the
present disclosure, as shown in FIG. 10, the terminal 1000 includes. a second
communication interface 1001 and a second processor 1002.

[ 00278] The second communication interface 1001 is capable of performing
information interaction with the network device.

[ 00279] The second processor 1002 is connected with the second communication
interface 1001 to implement information exchange with the network device, and is
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configured to execute the method provided by one or more technical solutions on the
terminal side when running a computer program. The computer program is stored in a
second memory 1003.

[ 00280] Specificaly, the second communication interface 1001 is configured to receive
first information transmitted by a network side, the first information indicating afirst RS
and a second RS, the first RS being associated with a Doppler shift, Doppler spread,
average delay, and delay spread, and the second RS being associated with one of the
following:

[ 00281] average delay;

[ 00282] delay spread; and

[ 00283] average delay and delay spread.

[ 00284] Herein, in an embodiment, the second communication interface 1001 is
configured to receive the first information transmitted by the network side by one of the
following ways:

[ 00285] RRC signaling;

[ 00286] MAC CE; and

[ 00287] DCI.

[ 00288] In an embodiment, the second RS may be associated with the Doppler shift,
the Doppler spread, the average delay, and the delay spread. The second processor 1002
is configured to determine, based on the first information, that the second RS is
associated with one of:

[ 00289] average delay;

[ 00290] delay spread; and

[ 00291] average delay and delay spread.

[ 00292] In an embodiment, the second processor 1002 is further configured to
determine a modulated carrier frequency of an uplink signal, the modulated carrier
frequency of the uplink signal being associated with a carrier frequency at which the first
RS is received, or the modulated carrier frequency of the uplink signa is unassociated
with acarrier frequency at which the second RS is received.

[ 00293] The second communication interface 1001 is further configured to transmit the
uplink signal at the determined modulated carrier frequency. The transmitted uplink
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signd may be configured to determine, by the network side, a Doppler shift
compensation value of at least one TRP. The at least one TRP does not contain the TRP
transmitting the first RS.

[ 00294] It isto be noted that: the specific processing procedure of the second processor
1002 and the second communication interface 1001 may be understood with reference to
the methods described above.

[ 00295] Of course, in practical application, various components in the terminal 1000
are coupled together through a bus system 1004. It is understandable that the bus system
1004 is configured to implement connection communication between these components.
In addition to the data bus, the bus system 1004 aso includes a power bus, a control bus
and a status signal bus. However, for clarity of illustration, the various buses are marked
as the bus system 1004 in FIG. 10.

[ 00296] The second memory 1003 in the embodiments of the present disclosure is
configured to store various types of data to support the operation of the terminal 1000.
Examples of these data include: any computer program configured to operate on the
terminal 1000.

[ 00297] The method disclosed in the above embodiments of the present disclosure may
be applied to the second processor 1002 or implemented by the second processor 1002.
The second processor 1002 may be an integrated circuit chip with signal processing
capabilities. In an implementation process, each step of the method may be completed by
an integrated logical circuit of hardware in the second processor 1002 or an instruction in
a software form. The second processor 1002 described above may be a general-purpose
processor, a DSP, or other programmable logic devices, discrete gates or transistor logic
devices, discrete hardware components, etc. Various methods, steps, and logic block
diagrams disclosed in the embodiments of the present disclosure may be implemented or
executed by the second processor 1002. The general-purpose processor may be a
microprocessor or any conventional processor, etc. The steps of the methods disclosed in
combination with the embodiment of the present disclosure may be directly embodied as
a hardware decoding processor for execution and completion, or a combination of
hardware and software modules in the decoding processor for execution and completion.
The software module may be located in a storage medium, which is located in the second
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memory 1003, and the second processor 1002 reads information in the second memory
1003, and completes the steps of the foregoing method in combination with hardware.

[ 00298] In an exemplary embodiment, the terminal 1000 may be implemented by one
or more ASICs, DSPs, PLDs, CPLDs, FPGAS, general purpose processors, controllers,
MCUSs, Microprocessors, or other electronic components, and is configured to execute
the foregoing method.

[ 00299] It is understandable that the memories (the first memory 903 and the second
memory 1003) in the embodiments of the present disclosure may be volatile memories or
nonvolatile memories, and may also include both volatile and nonvolatile memories.
Herein, the non-volatile memory may be a Read Only Memory (ROM), a Programmable
ROM (PROM), an Erasable PROM (EPROM), an Electrically EPROM (EEPROM), a
Ferromagnetic Random Access Memory (FRAM), a Flash Memory, a magnetic surface
memory, an optical disk, or a Compact Disc-ROM (CD-ROM). The magnetic surface
memory may be a magnetic disk memory or a magnetic tape memory. The volatile
memory may be a Random Access Memory (RAM), which is used as an external cache.
By way of example, but not limitation, many forms of RAM are available, such as a
Static RAM (SRAM), a Synchronous SRAM (SSRAM), 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 (DRRAM). The memories described in the embodiments of the present disclosure
are intended to include, but not be limited to, these and any other suitable types of
memories.

[ 00300] In order to implement the method of the embodiments of the present
disclosure, the embodiments of the present invention further provide an information
transmission system, as shown in FIG. 11, which includes: a network device 1101 and a
terminal 1102.

[ 00301] It is to be noted that: the specific processing procedure of the network device
1101 and the terminal 1102 have been described in detail above, and will not be
elaborated herein.

[ 00302] In the exemplary embodiment, the embodiments of the present disclosure also
provide a storage medium, that is, a computer storage medium, specifically a computer
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readable storage medium, such as a first memory 903 including a stored computer
program, which may be executed by the first processor 902 of the network device 900 to
complete the steps of the foregoing method on the network device side. For another
example, it may be a second memory 1003 including the stored computer program,
which may be executed by the second processor 1002 of the terminal 1000 to complete
the steps of the foregoing method on the terminal side. The computer readable storage
medium may be the memory such as the FRAM, the ROM, the PROM, the EPROM, the
EEPROM, the Flash Memory, the magnetic surface memory, the optical disk, or CD-
ROM.

[ 00303] It is to be noted that the terms "first", "second" and the like are used to
distinguish similar objects, and are not necessarily used to describe a specific order or
sequence.

[ 00304] In addition, the technical solutions described in the embodiments of the present
disclosure may be arbitrarily combined without conflict.

[ 00305] The description above is only the preferred embodiment of the present

disclosure and is not intended to limit the scope of protection of the present disclosure.
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CLAIMS

1. An information transmission method, applied to a network device and comprising:

transmitting first information to a terminal, wherein the first information indicates a
first Reference Signal (RS) and a second RS, the first RS is associated with a Doppler shift,
Doppler spread, average delay and delay spread, and the second RS is associated with one of
the following:

average delay;

delay spread; and

average delay and delay spread.

2. The method of claim 1, wherein the first information is transmitted to the terminal by one
of the following ways:

Radio Resource Control (RRC) signaling;

Medium Access Control Control Element (MAC CE); and

Downlink Control Information (DCI).

3. The method of claim 1, wherein the first RS comprises a first Tracking Reference Signal
(TRS); and the second RS comprises a second TRS.

4. The method of any one of claims 1-3, further comprising:

receiving an uplink signa transmitted by the terminal, wherein a modulated carrier
frequency of the uplink signal is associated with a carrier frequency at which the first RS is
received; or the modulated carrier frequency of the uplink signal is unassociated with a carrier

frequency at which the second RS is received.

5. An information transmission method, applied to atermina and comprising:

receiving first information transmitted by a network side, wherein the first information
indicates a first Reference Signal (RS) and a second RS, the first RS is associated with a
Doppler shift, Doppler spread, average delay, and delay spread, and the second RS is
associated with one of the following:
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average delay;
delay spread; and
average delay and delay spread.

6. The method of clam 5, wherein the first information transmitted by the termina side is
received by one of the following ways:

Radio Resource Control (RRC) signaling;

Medium Access Control Control Element (MAC CE); and

Downlink Control Information (DCI).

7. The method of claim 5, wherein the second RS is capable of associated with the Doppler
shift, the Doppler spread, the average delay, and the delay spread;

determining, by using the first information, that the second RS is associated with one
of:

average delay;

delay spread; and

average delay and delay spread.

8. The method of claim 5, wherein the first RS comprises a first Tracking Reference Signal
(TRS); and the second RS comprises a second TRS.

9. The method of any one of claims 5-8, further comprising:

determining a modulated carrier frequency of an uplink signal, wherein the modulated
carrier frequency of the uplink signal is associated with a carrier frequency at which the first
RS is received, or determining, by the modulated carrier frequency of the uplink signal, that
the modulated carrier frequency of the uplink signal is unassociated with a carrier frequency
at which the second RS is received; and

transmitting the uplink signal at the determined modulated carrier frequency.

10. An information transmission apparatus, comprising:

afirst transmitting unit, configured to transmit first information to aterminal, wherein
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the first information indicates a first Reference Signa (RS) and a second RS, the first RS is
associated with a Doppler shift, Doppler spread, average delay and delay spread, and the
second RS is associated with one of the following:

average delay;

delay spread; and

average delay and delay spread.

11. An information transmission apparatus, comprising:

afirst receiving unit, configured to receive first information transmitted by a network
side, wherein the first information indicates a first Reference Signal (RS) and a second RS,
the first RS is associated with a Doppler shift, Doppler spread, average delay, and delay
spread, and the second RS is associated with one of the following:

average delay;

delay spread; and

average delay and delay spread.

12. A network device, comprising: a first communication interface and a first processor;
wherein,

the first communication interface is configured to transmit first information to a
terminal, wherein the first information indicates a first Reference Signal (RS) and a second
RS, the first RS is associated with a Doppler shift, Doppler spread, average delay, and delay
spread, and the second RS is associated with one of the following:

average delay;

delay spread; and

average delay and delay spread.

13. A termina, comprising: a second communication interface and a second processor;
wherein,

the second communication interface is configured to receive first information
transmitted by a network side, wherein the first information indicates a first Reference Signal
(RS) and asecond RS, the first RS is associated with a Doppler shift, Doppler spread, average
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delay, and delay spread, and the second RS is associated with one of the following:
average delay;
delay spread; and
average delay and delay spread.

14. A network device, comprising: a first processor and a first memory configured to store a
computer program runnable on the processor,
wherein the first processor is configured to execute the steps of the method of any one

of claims 1-4 when running the computer program.

15. A terminal, comprising: a second processor and a second memory configured to store a
computer program runnable on the processor,
wherein the second processor is configured to execute the steps of the method of any

one of claims 5-9 when running the computer program.
16. A storage medium on which a computer program is stored, the computer program, when

executed by a processor, implementing the steps of the method of any one of clams 1-4, or

implementing the steps of the method of any one of claims 5-9.
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