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Description

TECHNICAL FIELD

[0001] The disclosure relates to, but not limited to a wireless communication technology, and in particular to a method
and device for transmitting information.

BACKGROUND

[0002] The rapid development of the mobile internet and the internet of things trigger explosive increase of data traffic
and extensive appearance of diversified and differentiated services. The fifth generation mobile communication technol-
ogy (5G), serving as a new generation mobile communication technology, will support a higher rate, a huge number of
links, an ultralow delay, higher reliability, hundredfold increase of energy efficiency and the like so as to support
requirement changes. The ultralow delay, serving as a key index of the 5G technology, directly affects development of
delay-limited services such as car networking, industrial automation, remote control and smart grids. A current series of
standard researches on 5G delay reduction is promoting gradually.
[0003] The reduction of a Transmission Time Interval (TTI), serving as an important research direction of delay
reduction, aims to reduce the length of a current TTI of 1ms to 0.5ms or even 1 to 2 symbols, thereby shorteningminimum
scheduling timeexponentially. Thus, a single transmissiondelay canbe reducedexponentiallywithout changing the frame
structure.
[0004] However, when the length of the TTI is reduced to a length of 1 to 7 symbols, the transmission structure of a
related Physical Uplink Control Channel (PUCCH) for sending an Acknowledgement (ACK) and a Negative Acknowl-
edgement (NACK) cannot be directly used. Meanwhile, shortening of the TTI in time domain will affect the demodulation
performance of transmitted information, and the related PUCCH is in shortage of frequency domain diversity due to
occupancy of only one Physical Resource Block (PRB) in frequency domain. In addition, reduction of the number of
symbolswithin theTTIwill cause reductionof available resources for transmitting valid datadue toexcessive overheadsof
a Reference Symbol (RS).
[0005] TEXAS INSTRUMENTS"ACK/NAKTransmissionwithoutReferenceSignalOverhead inE-UTRAUplink"3GPP
DRAFT; R1‑070275 (XP050104310) disclosed a non-coherent ACK/NAK transmission method using a cyclic shifted
CAZACsequence, where the amount of cyclic shift of theCAZAC sequence carries ACK/NAK bits, and the ACK/NAKbits
are one-to-one mapped on a cyclic shifted version of the base CAZAC sequence. Q
[0006] EP 2605442 A2 disclosed a method for supporting the transmission of SRS (sounding reference signals), in
which a comb spectrum can be used for the transmission of a DMRS or SRS.

SUMMARY

[0007] The invention is set out in the appended set of claims.

BRIEF DESCRIPTION OF DRAWINGS

[0008]

FIG. 1 is a flowchart of a method for transmitting information according to embodiments of the disclosure.
FIG. 2 is a structure diagram of a device for transmitting information according to embodiments of the disclosure.
FIG. 3 is an ACK/NACK transmission structure for a related TTI=1ms PUCCH Format 1/1a/1b with a conventional
Cyclic Prefix (CP).
FIG. 4 is a sending diagram of K-bit ACK/NACK fed back in a PUCCH when a TTI occupies a single symbol length
according to an embodiment of the disclosure.
FIG. 5 is a sending diagram of K-bit ACK/NACK fed back in a PUCCH when a TTI occupies a 7-symbol length
according to an embodiment of the disclosure.
FIG. 6 is a sending diagram of K-bit ACK/NACK fed back in a PUCCH when a TTI occupies a 2-symbol length
according to an embodiment of the disclosure.
FIG. 7 is a diagramof joint transmission of K-bit ACK/NACK fed back in a PUCCHand an SRSwhen a TTI occupies a
single symbol length according to an embodiment of the disclosure, where the ACK/NACK and the SRS adopt the
same sequence length.
FIG. 8 is a diagramof joint transmission of K-bit ACK/NACK fed back in a PUCCHand an SRSwhen a TTI occupies a
single symbol length according to an embodiment of the disclosure, where the ACK/NACK and the SRS adopt
different sequence lengths.
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FIG. 9 is a sending example of joint transmission of full-bandwidth mapped ACK/NACK and an SRS when a TTI
occupies a single symbol length according to an embodiment of the disclosure.
FIG. 10 is a sending diagram of 1‑2bit ACK/NACK fed back in a PUCCH when a TTI occupies a 2-symbol length
according to an embodiment of the disclosure.
FIG. 11 is a sending diagram of 1‑2bit ACK/NACK fed back in a PUCCH when a TTI occupies a 7-symbol length
according to an embodiment of the disclosure.

DETAILED DESCRIPTION

[0009] The embodiments of the disclosure will be described below in conjunction with the drawings in detail. It is to be
noted that the embodiments in the present application and the features in the embodiments may be randomly combined
with each other without conflicts.
[0010] Steps shown in the flowchart of the drawingsmaybeexecuted in a computer system including, for example, a set
of computer-executable instructions. Moreover, although a logic sequence is shown in the flowchart, the shown or
described steps may be executed in a sequence different from the sequence here under certain conditions.
[0011] The embodiments of the disclosure provide a method for transmitting information. As shown in FIG. 1, the
method, based on a UE side, includes the steps as follows.
[0012] In step 101, a predefined pattern for carrying information is determined. The predefined pattern includes a
predefined sequence or a predefined RS time frequency structure.
[0013] In step 102, the predefined pattern carrying the information is transmitted on a preset time-frequency domain
resource.
[0014] The information includes ACK or NACK.
[0015] The predefined pattern comprises the predefined sequence, the preset time-frequency domain resource
includes a preset time domain resource and a preset frequency domain resource; the preset time domain resource
includes a TTI with a duration of K symbols, where K is greater than or equal to 1 and smaller than or equal to 7, and K is a
positive integer; and the preset frequency domain resource includesM subcarriers, theM subcarriers beingmapped as a
comb structure in frequency domain, wherein a frequency domain offset number N is an integral multiple of 2, andM is an
integral multiple of 12. Alternatively, M may be 48 or 72.
[0016] The frequency domain offset refers to an offset of an initial subcarrier index relative to a lowest index of a
corresponding resource block when M subcarriers are mapped to a comb structure in frequency domain, and the
frequency domain offset number is a total number of all possible offsets. For example, when a subcarrier is used as a
mapping interval, namely when one of every two subcarriers ismapped, the frequency domain offset number is 2, and the
frequency domain offset is 0 or 1.
[0017] Alternatively, the predefined sequence has a length L, which is an integralmultiple of 12, a basic sequence of the
predefinedsequence includesaQPSK-basedsequenceor aZCsequence, andasequence in thepredefinedsequence is
obtained based on the basic sequence.
[0018] Alternatively, when L is greater than 24, the basic sequence of the predefined sequence is the ZC sequence.
[0019] Alternatively, L is 24 or 36.
[0020] When L is 24, the basic sequence of the predefined sequence is the QPSK-based sequence.
[0021] When L is 36, the basic sequence of the predefined sequence is the ZC sequence.
[0022] Alternatively, step 102 may include the sub-step as follows.
[0023] The predefined sequence is transmitted according to a first preset rule by using theM subcarriers at the TTI with
the duration of K symbols.
[0024] Herein, the first preset rule includes:

for eachof theKsymbols, usingadifferent basic sequence for a correspondingpredefinedsequence tobe transmitted
in the symbol; or,
for each of the K symbols, obtaining a corresponding predefined sequence to be transmitted in the symbol by
performing a different cyclic shift on a same basic sequence.

[0025] Alternatively, the first preset rule further includes:

for each of the K symbols, using a different comb subcarrier offset of the M subcarriers; or,
for each of the K symbols, using a same frequency domain subcarrier position; or,
for the K symbols, using inter-symbol frequency hopping.

[0026] Alternatively, step 102 may include the sub-step as follows.
[0027] The predefined sequence is transmitted for each symbol of K symbols in the TTI in the following manner:
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transmitting the predefined sequence by using the M subcarriers in a preset 1-symbol duration.
[0028] Alternatively, thepreset timedomain resource isaTTIhavinga1-symbol length, andwhenaUEneeds tosendan
SRS at frequency domain positions Y whilst needing to send the information at frequency domain positions X, step 102
may include the sub-step as follows.
[0029] The information is sent at frequency domain positions Yor a subset of Y within the TTI having a 1-symbol length.
[0030] Herein, one or more sequences transmitted at the frequency domain positions Yor the subset of Yand used for
carrying the information are sequences used for transmitting the information at frequency domain positions X, or a
repetition of sequences used for transmitting the information at frequency domain positions X, or truncation of sequences
used for transmitting the information at frequency domain positions X, or punching of sequences used for transmitting the
information at frequency domain positions X, or redefined sequences.
[0031] It is worth mentioning that in the related technical solution, when a UE needs to send ACK/NACK and SRSs
simultaneously, an SRS is sent at a frequency domain positionQ in the last symbol of a subframe, and an SRS is sent at a
frequencydomainpositionP inall other symbolsof thesubframe.Here, the frequencydomainpositionPand the frequency
domain positionQare not intersected. However, in the technical solution provided in the embodiments of the disclosure, a
sequence for carrying ACK/NACK is sent at frequency domain positions Yor a subset of Y in the same symbol. Compared
with the related technical solution, the present solution of the disclosure implements a scenario where ACK/NACK and
SRSs are transmitted within the same symbol when a TTI is reduced to a 1-symbol length, and further points out that the
ACK/NACKand theSRSs are sent at the frequency domain positionQ for sending SRSs instead of the frequency domain
position P for sending ACK/NACK, so that functions of the SRSs and feedback for the ACK/NACK can be implemented
simultaneously, and the SRSs are not sent any longer. Thus, because both SRSs andACK/NACKadopt a comb structure
in frequency domain, sending of the SRSs is eliminated, and the ACK/NACK can be sent.
[0032] It addition, it is to be noted that the redefined sequencemay be a sequence determined by a person skilled in the
art and having good self-correlation, low cross correlation and a low peak-to-average ratio. For example, the redefined
sequence isdefinedasdouble repetition for sending, at frequencydomainpositionsY, a sequence (assumed tobedefined
as a sequence A) used for transmitting the information at frequency domain positions X, the sequence A may be sent at
even subcarrier positions of the frequency domain positions Y, an inverted sequence of the sequence A is sent at odd
subcarrier positions of the frequency domain positions Y, and it may be ensured that the redefined sequence has a low
peak-to-average ratio.
[0033] Alternatively, an index of the basic sequence is acquired in at least one of the following manners: allocation by a
base station; calculation according to a physical layer cell identity of a cell; obtaining according to a timeslot index; and
obtaining according to an index of the TTI.
[0034] An index of the cyclic shift is acquired in at least one of the following manners: allocation by a base station;
calculation according to a physical layer cell identity of a cell; calculation according to aC-RNTI allocated to aUEby a cell;
obtaining according to a timeslot index; and obtaining according to an index of the TTI.
[0035] Alternatively, when the predefined pattern is an RS time frequency structure, step 102may include the sub-step
as follows.
[0036] TheRS is sent by at least using a symbol duration, theRS time frequency structure being used to represent ACK
information or NACK information in the information, wherein the RS time frequency structure includes: different symbol
positions used by RSs in time domain, or different contiguous subcarrier positions in frequency domain, or different comb
subcarrier offsets in frequency domain.
[0037] Alternatively, the method may further include the step as follows.
[0038] Channel state information is transmitted on the preset time-frequency domain resource, the channel state
information including at least one of the following: CQI, PMI, or RI.
[0039] Herein, when at least one piece of information included in the channel state information and ACK or NACK
included in the information are transmitted simultaneously, independent coding modulation or joint coding modulation is
used.
[0040] According to an information transmission method provided in the embodiments of the disclosure, firstly, a
predefined pattern for carrying information is determined, the predefined pattern includes a predefined sequence or a
predefined RS time frequency structure; and then, the predefined pattern carrying the information is transmitted on a
preset time-frequency domain resource.
[0041] The embodiments of the disclosure also provide a device 10 for transmitting information. As shown in FIG. 2, the
device 10 may be arranged in a UE, and includes a determination unit 11 and a transmission unit 12.
[0042] The determination unit 11 is arranged to determine a predefined pattern for carrying information, wherein the
predefined pattern includes a predefined sequence or a predefined RS time frequency structure.
[0043] The transmission unit 12 is arranged to transmit the predefined pattern carrying the information on a preset time-
frequency domain resource.
[0044] The information includes ACK or NACK.
[0045] Alternatively, when the predefined pattern is the predefined sequence, the preset time-frequency domain
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resource includes a preset time domain resource and a preset frequency domain resource, wherein the preset time
domain resource includesaTTIwithadurationofKsymbols,whereK isgreater thanorequal to1andsmaller thanor equal
to 7, andK is a positive integer; and thepreset frequency domain resource includesMsubcarriers, theMsubcarriers being
mappedasacombstructure in frequencydomain,wherein a frequencydomain offset numberN is an integralmultiple of 2,
and M is an integral multiple of 12. Alternatively, M may be 48 or 72.
[0046] Alternatively, the predefined sequence has a length L, which is an integralmultiple of 12, a basic sequence of the
predefinedsequence includesaQPSK-basedsequenceor aZCsequence, andasequence in thepredefinedsequence is
obtained based on the basic sequence.
[0047] Alternatively, when L is greater than 24, the basic sequence of the predefined sequence is the ZC sequence.
[0048] Alternatively, L is 24 or 36. When L is 24, the basic sequence of the predefined sequence is the QPSK-based
sequence. When L is 36, the basic sequence of the predefined sequence is the ZC sequence.
[0049] Alternatively, the transmission unit 12 is arranged to:
transmit the predefinedsequence according to a first preset rule by using theMsubcarriers at theTTIwith the duration of K
symbols.
[0050] Herein, the first preset rule includes:

for eachof theKsymbols, usingadifferent basic sequence for a correspondingpredefinedsequence tobe transmitted
in the symbol; or,
for each of the K symbols, obtaining a corresponding predefined sequence to be transmitted in the symbol by
performing a different cyclic shift on a same basic sequence.

[0051] Alternatively, the first preset rule further includes:

for each of the K symbols, using a different comb subcarrier offset of the M subcarriers; or,
for each of the K symbols, using a same frequency domain subcarrier position; or,
for the K symbols, using inter-symbol frequency hopping.

[0052] Alternatively, the transmission unit 12 is arranged to:
transmit the predefined sequence for each symbol ofK symbols in theTTI in the followingmanner: transmitting sequences
in the predefined sequence by using the M subcarriers in a preset 1-symbol duration.
[0053] Alternatively, thepreset timedomain resource isaTTIhavinga1-symbol length, andwhenaUEneeds tosendan
SRS at a frequency domain position Y whilst needing to send the information at a frequency domain position X, the
transmission unit 12 is arranged to:
send the information at frequency domain positions Y or a subset of Y within the TTI having a 1-symbol length.
[0054] Herein, one or more sequences transmitted at the frequency domain positions Yor the subset of Yand used for
carrying the information are sequences used for transmitting the information at frequency domain positions X, or a
repetition of sequences used for transmitting the information at frequency domain positions X, or truncation of sequences
used for transmitting the information at frequency domain positions X, or punching of sequences used for transmitting the
information at frequency domain positions X, or redefined sequences.
[0055] Alternatively, an index of the basic sequence is acquired in at least one of the following manners: allocation by a
base station; calculation according to a physical layer cell identity of a cell; obtaining according to a timeslot index; and
obtaining according to an index of the TTI.
[0056] An index of the cyclic shift is acquired in at least one of the following manners: allocation by a base station;
calculation according to a physical layer cell identity of a cell; calculation according to aC-RNTI allocated to aUEby a cell;
obtaining according to a timeslot index; and obtaining according to an index of the TTI.
[0057] Alternatively, when thepredefinedpattern is anRS time frequency structure, the transmission unit 12 is arranged
to:
send theRSby at least using a symbol duration, theRS time frequency structure being used to represent ACK information
orNACK information in the information,where theRS time frequencystructure includes: different symbol positionsusedby
RSs in time domain, or different contiguous subcarrier positions in frequency domain, or different comb subcarrier offsets
in frequency domain.
[0058] Alternatively, the transmission unit 12 may be further arranged to:
transmit channel state information on the preset time-frequency domain resource, the channel state information including
at least one of: CQI, PMI, or RI.
[0059] Herein, when at least one piece of information included in the channel state information and ACK or NACK
included in the information are transmitted simultaneously, independent coding modulation or joint coding modulation is
used.
[0060] The present embodiment is used to implement each of the above-mentioned method embodiments. A working
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flow and a working principle of each unit in the present embodiment are determined by description in each of the above-
mentioned method embodiments, and will not be elaborated herein.
[0061] According to a device for transmitting information provided in the embodiments of the disclosure, a predefined
pattern for carrying information is determined, the predefined pattern includes a predefined sequence or a predefined RS
time frequency structure; and the predefined pattern carrying the information is transmitted on a preset time-frequency
domain resource.Bymeansof the embodiments of the disclosure, ACK/NACKcanbe transmittedevenwhen the length of
a TTI is shortened in time domain, it is convenient for a receiver to demodulate a predefined pattern without reference
information, a hopping gain can be easily achieved, and information can be implicitly transmitted by fully utilizing the
positions of RSs to improve the utilization rate of resources.
[0062] In order to make a person skilled in the art more clearly understand the technical solutions provided in the
disclosure, the technical solutions provided in the disclosurewill be described belowbymeans of specific embodiments in
detail.

Embodiment 1

[0063] FIG. 3 shows an ACK/NACK transmission structure for a related TTI=1ms PUCCH Format 1/1a/1b with a
conventional CP. In a related PUCCH structure, a subframe is occupied in time domain, a PRB is occupied in frequency
domain, and inter-timeslot hopping is used. Different cells adopt group hopping to select different QPSK-based basic
sequences, and agroup hopping period is a timeslot. In the figure, r(αi)(n) represents a sequence obtained by performing a
different cyclic shift on a QPSK basic sequence on each symbol, where n=0, 1, 2, ..., 11, representing an index of a
sequence element, αi represents a phase rotation amount or a time domain cyclic shift amount of a corresponding
sequence on a symbol i on the basis of the basic sequence, and i=1, 2, 3, 4. For different symbolswithin a same timeslot, a
timedomain randomizationmethod isemployed toobtaindifferent cyclic shift sequencesof an identical basic sequence. In
addition, in a related structure, a timedomain spreadingmethod is employed to increase the number ofmultiplexing users.
However, when a short TTI technology is used to implement delay reduction, the TTI has a length of merely 1 to 7 Single-
Carrier Frequency-Division Multiple Access (SC-FDMA) symbols. A related timeslot-based hopping structure and time
domain spreading structure cannot be applied.
[0064] FIG. 4 shows a sending diagram of K-bit ACK/NACK fed back in a PUCCH when a TTI adopts a single symbol
length. InFIG.4,NUEssendACK/NACKmessages, eachUE feedingbackK-bit ACK/NACK, respectively representedby
aK‑1,aK‑2,...,a1,a0, where ACK at a corresponding bit position is represented by "1", and NACK is represented by "0". A
basic sequence adopts cyclic extension of a ZC sequence having a length which is 36, andM = 2K‑1 different cyclic shifts,
respectively represented byCS0,CS1,...,CSi,...,CS2K‑1‑1, are allocated to each user. ACK/NACK information of each user
is mapped to comb subcarriers in frequency domain, a comb subcarrier offset in frequency domain is offset=0 or 1, and a
PUCCH occupies 6 PRBs. Further, a decimal number corresponding to a binary sequence formed by aK‑2,...,a1,a0 is
defined as i.
[0065] An ACK/NACK sending rule is: when K>1, a comb subcarrier offset satisfies offset=aK‑1, and aK‑2,...,a1,a0 is
represented by a cyclic shiftCSi.WhenK=1, a comb subcarrier offset satisfies offset=aK‑1, and an used cyclic shift isCS0.
Whena1-bit ACKmessage is sent, theACKmessage is sent at a combpositionwith a subcarrier offset satisfying offset=1
by using the cyclic shift CS0. When 4-bit ACK/NACK is sent, 7 cyclic shifts are allocated. If 0001 is sent, 0001 is sent at a
comb position with a subcarrier offset satisfying offset=0 by using the cyclic shiftCS1. Meanwhile, it is considered that the
probability of transmittingACK is usuallymuchhigher than the probability of transmittingNACK, andwhen thenumber of 1
in aK‑2,...,a1,a0 is large, a cyclic shift with better correlation is correspondingly used. Or, it is considered that the target
probability of correct NACK demodulation is higher, and when the number of 0 in ak‑2,...,a1,a0 is large, a cyclic shift with
better correlation is correspondingly used.
[0066] Herein, ACK/NACKs of different users are distinguished by different cyclic shifts of a same ZC sequence. Cyclic
shift indexesusedbydifferentUEsmaybeallocatedbyabasestation, or obtainedaccording toaphysical layer cell identity
of a cell, or calculated according toC-RNTIs allocated toUEs by a cell, or obtained according to aTTI index, or obtained by
combining the above-mentioned factors.
[0067] In addition, in order to implement simultaneous transmission of SRSs only sent by a user and ACK/NACK
messages of other users, different comb subcarrier offsets may be used, or the same comb subcarrier offset but different
cyclic shifts may be used.
[0068] The advantages of the present embodiment are as follows.
[0069] A comb subcarrier mapping mode contributes to increase of a diversity gain in frequency domain, reduces the
number of bits for representing ACK/NACK by using a cyclic shift, is convenient for synchronization, andmay be used for
rapid ACK/NACK feedback during out of synchronization of the uplink.
[0070] The comb subcarriermappingmodemay implement simultaneous transmission of anACK/NACKmessage and
SRSs of other UEs at the same frequency domain position.
[0071] A ZC sequence with better correlation reduces interference of the ACK/NACK message between UEs.
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Embodiment 2

[0072] FIG. 5 shows a sending diagram of K-bit ACK/NACK fed back in a PUCCH when a TTI occupies a 7-symbol
length. In FIG. 5, N UEs send uplink ACK/NACK messages, each UE feeding back K-bit ACK/NACK, respectively
representedbyaK‑1,aK‑2,...,a1,a0.Abasic sequence isaQPSKrandomsequencehavinga lengthwhich is24, andM=2K‑1

different cyclic shifts, respectively represented by CSs,0,CSs,1,...,CSs,i,...,CSs,2K‑1‑1, are allocated to each SC-FDMA
symbol of each user, where s represents a symbol index which is an integer within a value range of 0 to 7, and i is a cyclic
shift index within a value range of 0 to 2K‑1‑1. In the figure, r(CS

s,i
)(n) represents a sequence obtained by performing a

different cyclic shift on a QPSK basic sequence on each symbol, where n=0, 1, 2, ..., 11, and n represents an index of a
sequence element. A PUCCHoccupies 4 PRBs in frequency domain. ACK/NACK information on each symbol ismapped
to a comb subcarrier in frequency domain, and a comb subcarrier offset in frequency domain is represented as offset,
calculated by the following formula:

whereaK‑1 representsNOTofaK‑1. Further, a decimal number corresponding to abinary sequence formedbyaK‑2,...,a1,a0
is defined as i. At an sth symbol position, an ACK/NACK sending rule is: when K>1, aK‑1 is represented by using a comb
subcarrier offset offset(s), and aK‑2,...,a1,a0 is represented by using a cyclic shiftCSs,i. When K=1, aK‑1 is represented by
using a comb subcarrier offset offset(s), and the cyclic shift used is CSs,0.
[0073] Herein,ACK/NACKsofdifferent usersaredistinguishedbydifferent cyclic shifts of an identical ZCsequence, and
comb offsets of different users at the same symbol position may be the same or different.
[0074] Herein, cyclic shift indexes and comb offsets used on each SC-FDMA symbol of different UEs may be allocated
by a base station, or obtained according to a physical layer cell identity of a cell, or calculated according to C-RNTIs
allocated to UEs by a cell, or obtained according to a TTI index, or obtained by combining the above-mentioned factors.
[0075] The advantages of the present embodiment are as follows.
[0076] A comb subcarrier mapping mode contributes to increase of a diversity gain in frequency domain, reduces the
number of bits for representing ACK/NACK by using a cyclic shift, is convenient for synchronization, andmay be used for
rapid ACK/NACK feedback during out of synchronization of the uplink.
[0077] Cyclic shifts and comb offsets used by each UE between different symbols are variable, thereby reducing
interference of ACK/NACK messages between different UEs.

Embodiment 3

[0078] FIG. 6 shows a sending diagram of K-bit ACK/NACK fed back in a PUCCH when a TTI occupies a 2-symbol
length. In FIG. 6, N UEs send uplink ACK/NACK messages, each UE feeding back K-bit ACKs/NACKs, respectively
represented by aK‑1,aK‑2,...,a1,a0. A basic sequence adopts cyclic extension of a ZC sequence having a lengthNZC = 36,
and M = 2K‑1 different cyclic shifts, respectively represented by CSs,0,CSs,1,...,CSs,i,...,CSs,2K‑1‑1, are allocated to each
user, where s represents a symbol index 0 or 1. ACK/NACK information of each user is mapped to different frequency
domain positions of two SC-FDMA symbols, frequency domain indexes are nr,s respectively, namely hopping exists
between symbols, and each hopping position occupies 6 PRBs. Each symbol ismapped as a comb structure, and a comb
subcarrier offset in frequency domain is offset. When s=0, offset=aK‑1; and when s=1, offset=aK‑1.
[0079] Further, a decimal number corresponding to a binary sequence formed by aK‑2,...,a1,a0 is defined as i, a decimal
number corresponding to a binary sequence formed by a0,a1,...,aK‑2 is defined as j, and an ACK/NACK sending rule is as
follows.
[0080] At an sth symbol position, ACK/NACK is sent at a frequency domain index nr,s, and when K>1, aK‑1 may be
represented by using a comb subcarrier offset offset; when s=0, aK‑2,...,a1,a0 is represented by using a cyclic shift CSs,i,
and when s=1, aK‑2,...,a1,a0 is represented by using a cyclic shift CSs,j. When K=1, aK‑1 may be represented by using a
comb subcarrier offset offset, and a cyclic shift used is CSs,0.
[0081] Herein, ACKs/NACKs of different users are distinguished by different cyclic shifts of an identical ZC sequence.
Cyclic shift indexes used by different UEsmay beallocated by a base station, or obtained according to a physical layer cell
identity of a cell, or calculated according to C-RNTIs allocated to UEs by a cell, or obtained according to a TTI index, or
obtained by combining the above-mentioned factors.
[0082] The advantages of the present embodiment are as follows.
[0083] A comb subcarrier mapping mode contributes to increase of a diversity gain in frequency domain, reduces the
numberof bits for representingACKs/NACKsbyusingacyclic shift, is convenient for synchronization, andmaybeused for
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rapid ACK/NACK feedback during out of synchronization of the uplink.
[0084] A ZC sequence with better correlation reduces interference of ACK/NACK messages between UEs.
[0085] Hopping between symbols increases a hopping gain.

Embodiment 4

[0086] FIG. 7 shows a diagram of joint transmission of K-bit ACK/NACK fed back in a PUCCH and an SRS when a TTI
has a single symbol length. In FIG. 7, a frequency domain positions allocated to the ACK/NACKwithin this TTI symbol are
X, a frequency domain positions allocated to the SRS are Y, and both PUCCH and SRS occupy 4 PRBs in frequency
domain. There are N UEs, each UE feeding back K-bit ACK/NACK, respectively represented by aK‑1,aK‑2,...,a1,a0. The
ACK/NACK and the SRS adopt an identical QPSK-based basic sequence having a length which is L1 = L2 = 24.M = 2K‑1

different cyclic shifts, respectively represented by CS0,CS1,...,CSi,...,CS2
K‑1
‑1, are allocated to each user to transmit the

ACK/NACK. ACK/NACK information of each user is mapped to comb-structure subcarriers, and a comb subcarrier offset
in frequency domain is offset=0 or 1.
[0087] If a cyclic shift corresponding to aK‑1,aK‑2,...,a1,a0 sent by a UE isCSi and a comb subcarrier offset in frequency
domain isoffseti, a ruleof sendingACK/NACKby theUE is: if only theACK/NACK is tobesent in thecurrentTTI symbol, the
ACK/NACK is sent at the frequency domain positionsXby using the cyclic shiftCSiand the domain offsetoffsei; and if both
the ACK/NACK and the SRS are sent simultaneously in a current TTI symbol, the ACK/NACK is sent at the frequency
domain positions Y by using the cyclic shift CSi and the domain offset offseti.
[0088] Analternative solution for a grouphoppingmethodandacyclic shift selectionmethod in thepresent embodiment
is provided respectively below.
[0089] Herein, a basic sequence index used by each UE may be obtained by the following group hopping method:

where ts is a TTI indexwithin a value range of 0, 1, 2, ..., 139,Δts represents a group hopping period, and Δts is obtained by
high-layer configuration.

c(i) is a pseudorandom sequence defined in a 3GPP TS 36.211, and initialization data used here is .

mod30, and is a physical layer cell identity within a value range of 0 to 503.

[0090] Assuming , where is the number of SC-FDMA symbols within each timeslot,
synchronization between ACK/NACK group hopping and related SRS group hopping based on a single symbol TTI
can be implemented. That is, within the same cell, ACK/NACK information and SRSs adopt the same basic sequence.
[0091] A cyclic shift used by each UE may be determined by using the following algorithm:
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where CSi(ts) represents an ith cyclic shift used by a UE within a TTI of which an index is ts, ni(ts) represents a

corresponding cyclic shift index, is a resource channel index, and is associated with a C-RNTI allocated to a UE

by a cell, and is a cyclic shift interval. If each user sends 2-bit ACK/NACK, , and the length of a
basic sequence is L1 = 24, the supported numberN ofmultiplexing users can be 4, and two cyclic shifts are to be allocated

to eachUE. Intermediate values corresponding to differentUEsmaybe0, 1, 2, 3. Indexesn0(ts) corresponding to
0th cyclic shifts of 4 UEs are 0, 3, 6, 9 respectively, and indexes n1(ts) corresponding to first cyclic shifts are 12, 15, 18, 21
respectively, that is, two cyclic shifts used by 4 UEs are: (0, 12), (3, 15), (6, 18), (9, 21) respectively.
[0092] The method for determining group hopping and the cyclic shift are only an alternative solution of the present
embodiment. Basic sequences, cyclic shifts and comb offsets used by different UEs may also be allocated by a base
station, or obtained according to a physical layer cell identity of a cell, or calculated according toC-RNTIs allocated toUEs
by a cell, or obtained according to a TTI index, or obtained by combining the above-mentioned factors.
[0093] The advantages of the present embodiment are as follows.
[0094] A comb subcarrier mapping mode contributes to increase of a diversity gain in frequency domain, reduces the
number of bits for representing ACK/NACK by using a cyclic shift, is convenient for synchronization, andmay be used for
rapid ACK/NACK feedback during out of synchronization of the uplink.
[0095] Compatible coexistence of basic sequence group hopping and frequency domain hopping for ACK/NACK
information and SRS information is implemented, and simultaneous transmission of the ACK/NACK information and the
SRS information can be implemented.
[0096] The cyclic shift determination method provided in the present embodiment may uniformly discretize cyclic shift
intervals of different UEs, thereby reducing interference between different UEs.

Embodiment 5

[0097] FIG. 8 shows an example of joint transmission of a K-bit ACK/NACKmessage fed back in a PUCCHand an SRS
whenaTTI has a single symbol length. It is assumed that frequency domain positions allocated to ACK/NACKwithin a TTI
symbol are X, frequency domain positions allocated to SRSs are Y, a PUCCHoccupies 4 PRBs in frequency domain, and
SRSs occupy 8 PRBs in frequency domain. In FIG. 8, there are N UEs, each UE feeding back K-bit ACK/NACK,
respectively representedbyaK‑1,aK‑2,...,a1,a0. TheACK/NACKadoptsaQPSK-basedbasic sequenceofwhich the length
is L1 = 24, and the SRS adopts a ZC basic sequence of which the length is L2 = 48. M = 2K‑1 different cyclic shifts,
respectively represented by CS0,CS1,...,CSi,...,CS2K‑1‑1, are allocated to each user to transmit the ACK/NACK. ACK/-
NACK information of each user is mapped to comb-structure subcarriers, and a comb subcarrier offset in frequency
domain is offset=0 or 1.
[0098] It is assumed that a cyclic shift corresponding to aK‑1,aK‑2,...,a1,a0 sent by a UE is CSi and a comb subcarrier

offset in frequency domain is offseti. A bit reversal repetition sequence of sequence CSi is defined as , which is
calculated as:

[0099] A ruleof sendingACK/NACKby theUE is: if only theACK/NACK is sent ina current TTI symbol, theACK/NACK is
sent at the frequency domain positions X by using the cyclic shift CSi and the domain offset offseti; and if the ACK/NACK
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and theSRSaresent simultaneously in the current TTI symbol, theACK/NACK is sent at the frequencydomainpositionsY

by using the bit reversal repetition and the domain offset offseti.
[0100] Herein, basic sequences, cyclic shifts and comb offsets used by different UEs may also be allocated by a base
station, or obtained according to a physical layer cell identity of a cell, or calculated according toC-RNTIs allocated toUEs
by a cell, or obtained according to a TTI index, or obtained by combining the above-mentioned factors.
[0101] The advantages of the present embodiment are as follows.
[0102] A comb subcarrier mapping mode contributes to increase of a diversity gain in frequency domain, reduces the
number of bits for representing ACK/NACK by using a cyclic shift, is convenient for synchronization, andmay be used for
rapid ACK/NACK feedback during out of synchronization of the uplink.
[0103] Compatible coexistence of basic sequence group hopping and frequency domain hopping for ACK/NACK
information and SRS information is implemented, and simultaneous transmission of the ACK/NACK information and the
SRS information can be implemented.
[0104] The bit reversal repetition sequence designed in the present embodiment has a better peak-to-average ratio.

Embodiment 6

[0105] FIG. 9 shows a sending diagram of joint transmission of a full-bandwidth mapped ACK/NACKmessage and an
SRS when a TTI occupies a single symbol length. In FIG. 9, a PUCCH bandwidth is B MHz, totally used for bearing an
ACK/NACK message and an SRS message. Each UE feeds back K-bit ACK/NACK, respectively represented by aK‑1,
aK‑2,...,a1,a0. The ACK/NACK and the SRS adopt the same basic sequence adopting cyclic extension of a ZC sequence.
2K ‑1 different cyclic shifts, respectively represented byCS0,CS1,...,CSi,...,CS2k

‑2, are allocated to each user to represent
the ACK/NACK, and a cyclic shift, represented by CSSRS, is allocated to each user to represent the SRS. ACK/NACK
information and SRS information of each user are mapped to comb subcarriers in frequency domain, a comb subcarrier
offset of the ACK/NACK in frequency domain is offset=0, and a comb subcarrier offset of the SRS in frequency domain is
offset=1. Further, a decimal number corresponding to a binary sequence formed by aK‑2,...,a1,a0 is defined as i.
[0106] A rule of sending ACK/NACK by a UE is: if only the ACK/NACK is sent in a current TTI symbol, when i=0, any
information is not sent at the subcarrier offset offset in frequency domain=0; and when i > 0, aK‑1,aK‑2,...,a1,a0 is
represented by using a cyclic shift CSi‑1 at the subcarrier offset offset=0 in frequency domain. If a current TTI symbol
sends theACK/NACKand theSRSsimultaneously,when i=0, any information isnot sent at thesubcarrier offset offset=1 in
frequency domain; and when i > 0, aK‑1,aK‑2,...,a1,a0 is represented by using a cyclic shift CSi‑1 at the subcarrier offset
offset=1 in frequency domain.
[0107] Herein, ACK/NACKs between different users and SRSs between different users are distinguished by using
different cyclic shifts of an identical ZC sequence. Cyclic shift indexes used by different UEs may be allocated by a base
station, or calculated according to C-RNTIs of a cell, or calculated according to C-RNTIs allocated to UEs by a cell, or
obtained according to a TTI index, or obtained by combining the above-mentioned factors.

Embodiment 7

[0108] FIG. 10 showsasending diagramof 1‑2bit ACK/NACKmessages fedback in aPUCCHwhenaTTI occupiesa 2-
symbol length. 1‑2bit ACK/NACK messages are implicitly represented by mapping RSs to different symbols or different
subcarrier positions, where Data may be used to transmit other signaling in a PUCCH such as CQI/PMI/RI.
[0109] Whenonly 1-bit ACK/NACK information is fed back, the informationmay be sent by using the structure as shown
inFIG.10‑1.For example, a receivermaydeterminewhetherACKorNACK is fedbackbyblindly detecting twopositionsof
an RS. The two positions may be determined according to, not limited to a symbol position of ACK/NACK, or may be
implicitly determined bymapping theRS to non-contiguous comb subcarriers via different offsets of the comb subcarriers.
[0110] When 2-bit ACK/NACK information is to be fed back, the structure as shown in FIG. 10‑2 or the structure
combined with the structure as shown in FIG. 10‑1 may be used. For example, a receiver may determine fed-back 2-bit
ACK/NACK information by blindly detecting four positions of an RS. The four positions are not limited to the structure as
shown in FIG. 10, or are implicitly determined bymapping theRS to non-contiguous comb subcarriers via different offsets
of the comb subcarriers.
[0111] The implicit transmissionused in thepresent embodiment is advantageous in thatACK/NACK information canbe
effectively fed back without additional time-frequency resources.

Embodiment 8

[0112] FIG. 11 showsa sending diagramof 1‑2bit ACK/NACKmessages fed back in aPUCCHwhenaTTI occupies a 7-
symbol length. 1‑2bit ACK/NACK information is implicitly represented by different mapping symbol positions of an RS,
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where Data may be used to transmit other signaling of a PUCCH, such as CQI/PMI/RI.
[0113] 1‑2bit ACK/NACK information is implicitly represented by different RS positions preferentially, but not limited to
the following RSmapping positions. FIG. 11‑1 shows an alternative pattern of two RS positions, and FIG. 11‑2 shows an
alternative pattern containing only oneRS. In order to avoid conflict betweenData and theRSat the same position, it may
be defined that the Data and the RS are distinguished by using different cyclic shifts.
[0114] Herein, basic sequences and cyclic shifts used by data symbols and RSs of different UEsmay be allocated by a
base station, or calculated according toC-RNTIs of a cell, or calculated according toC-RNTIs allocated toUEsby a cell, or
obtained according to a TTI index, or obtained by combining the above-mentioned factors.
[0115] In FIG. 11‑2, a corresponding relationship between different RS positions and ACK/NACK may be as follows.
[0116] When 2-bit ACK/NACK information is to be fed back, 2-bit NACK information is represented by①, and 2bit ACK
information is representedby④. That is, anRSpositioncorresponding to theNACK informationshouldbenear the frontas
much as possible, thereby reducing delay of data re-preparation by an eNB for NACK feedback.
[0117] Or, when 2-bit ACK/NACK information is to be fed back, 2-bit ACK information is represented by①, and 2-bit
NACK information is represented by④. That is, an RS position corresponding to the ACK information should be near the
front asmuch as possible . Because the probability of ACK feedback is greater than the probability of NACK feedback, the
statistic average delay is reduced.
[0118] The implicit transmissionused in thepresent embodiment is advantageous in thatACK/NACK information canbe
effectively fed back without additional time-frequency resources. The present embodiment may also be applied to a
related 1ms PUCCH Format 2 structure.
[0119] The embodiments of the disclosure also provide a computer storage medium in which a computer-executable
instruction is stored. The computer-executable instruction is used to execute the method in the above-mentioned
embodiments.
[0120] Thoseof ordinary skill in theartmayunderstand that all or someof the steps in theabove-mentionedmethodmay
be completed by instructing related hardware (e.g., processor) through a program. The program may be stored in a
computer-readable storage medium such as a read-only memory, a magnetic disk or an optical disk. Alternatively, all or
some of the steps in the above-mentioned embodiments may be implemented by using one or more integrated circuits.
Accordingly, eachmodule/unit in the above-mentioned embodiments may be implemented in a form of hardware, and for
example, corresponding functions thereof are implemented bymeans of an integrated circuit. Eachmodule/unit may also
be implemented in a formof software functionmodule, and for example, corresponding functions thereof are implemented
byexecutingprograms/instructionsstored inamemoryby theprocessor.Thedisclosure isnot limited to thecombinationof
hardware and software in any specific form.
[0121] Although the implementationmanner disclosed in the disclosure is as above, the content is only the implementa-
tionmannerused for convenienceof understanding thedisclosure, not intended to limit thedisclosure.Thescopeof patent
protection of the disclosure must be determined with reference to the scope defined by the appended claims.

Claims

1. A method for information transmission, characterized by, comprising:

determining (101) a predefined pattern for representing information, wherein the predefined pattern comprises a
predefined sequence, and the information comprises Acknowledgement, ACK, or Negative Acknowledgement,
NACK; and
transmitting (102) the predefined pattern representing the information on a preset time-frequency domain
resource,
wherein when the predefined pattern is the predefined sequence, the preset time-frequency domain resource
comprises a preset time domain resource and a preset frequency domain resource; the preset time domain
resource comprises a Transmission Time Interval, TTI, with a duration of K symbols, where K is greater than or
equal to 1 and smaller than or equal to 7, and is a positive integer; and the preset frequency domain resource
comprises M subcarriers, the M subcarriers being mapped as a comb structure in frequency domain, where a
frequency domain offset number N is an integral multiple of 2, and M is an integral multiple of 12, wherein the
frequencydomainoffset indicatesanoffset of an initial subcarrier index relative toa lowest indexof corresponding
resource blocks where the M subcarriers being mapped as the comb structure in the frequency domain, and the
frequency domain offset number is a total number of the frequency domain offsets.

2. Themethodaccording to claim1,wherein thepredefinedsequencehasa lengthL,which isan integralmultiple of 12, a
basic sequenceof thepredefinedsequencecomprisesaQuadraturePhaseShift Keying,QPSK-basedsequenceora
Zadoff-Chu, ZC, sequence, and a sequence in the predefined sequence is obtained based on the basic sequence.
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3. A device for information transmission, characterized by, comprising:

a determination unit (11), arranged to determine a predefined pattern for representing information, wherein the
predefined pattern comprises a predefined sequence, and the information comprises Acknowledgement, ACK,
or Negative Acknowledgement, NACK; and
a transmission unit (12), arranged to transmit the predefined pattern representing the information on a preset
time-frequency domain resource,
wherein when the predefined pattern is the predefined sequence, the preset time-frequency domain resource
comprises a preset time domain resource and a preset frequency domain resource; the preset time domain
resource comprises a Transmission Time Interval, TTI, with a duration of K symbols, where K is greater than or
equal to 1 and smaller than or equal to 7, and K is a positive integer; and the preset frequency domain resource
comprises M subcarriers, the M subcarriers being mapped as a comb structure in frequency domain, where a
frequency domain offset number N is an integral multiple of 2, and M is an integral multiple of 12, wherein the
frequencydomainoffset indicatesanoffset of an initial subcarrier index relative toa lowest indexof corresponding
resource blocks where the M subcarriers being mapped as the comb structure in the frequency domain, and the
frequency domain offset number is a total number of the frequency domain offsets.

Patentansprüche

1. Verfahren zur Informationsübertragung, dadurch gekennzeichnet, dass es umfasst:

Bestimmen (101) eines vordefinierten Musters zum Darstellen von Informationen, wobei das vordefinierte
Muster eine vordefinierte Sequenz umfasst und die Informationen eine Bestätigung (ACK) oder eine negative
Bestätigung (NACK) umfassen; und
Übertragen (102) des vordefinierten Musters, das die Informationen darstellt, auf einer voreingestellten Zeit-
Frequenz-Domänen-Ressource,
wobei,wenndasvordefinierteMuster die vordefinierteSequenz ist, die voreingestellte Zeit-Frequenz-Domänen-
Ressource eine voreingestellte Zeit-Domänen-Ressource und eine voreingestellte Frequenz-Domänen-Res-
source umfasst; die voreingestellte Zeit-Domänen-Ressource einÜbertragungszeitintervall (TransmissionTime
Interval, TTI)mit einerDauer vonKSymbolenumfasst,wobei Kgrößer oder gleich 1und kleiner oder gleich 7und
eine positive ganze Zahl ist; und die voreingestellte Frequenz-Domänen-Ressource M Unterträger umfasst,
wobei die M Unterträger als eine Kammstruktur in der Frequenzdomäne abgebildet werden, wobei eine
Frequenzdomänen-Versatzzahl Nein ganzzahliges Vielfaches von 2 ist und Mein ganzzahliges Vielfaches
von 12 ist, wobei der Frequenzdomänen-Versatz einen Versatz eines anfänglichen Unterträgerindex relativ
zu einem niedrigsten Index von entsprechenden Ressourcenblöcken anzeigt, wobei die M Unterträger als die
Kammstruktur in der Frequenzdomäne abgebildet werden, und die Frequenzdomänen-Versatzzahl eine Ge-
samtzahl der Frequenzdomänen-Versätze ist.

2. Verfahren nach Anspruch 1, wobei die vordefinierte Sequenz eine Länge L aufweist, die ein ganzzahliges Vielfaches
von 12 ist, eine Basissequenz der vordefinierten Sequenz eine Quadratur-Phasenumtastungs‑(QPSK)‑basierte
Sequenz oder eine Zadoff-Chu‑(ZC)‑Sequenz umfasst und eine Sequenz in der vordefinierten Sequenz basierend
auf der Basissequenz erhalten wird.

3. Vorrichtung zur Informationsübertragung, dadurch gekennzeichnet, dass sie umfasst:

eine Bestimmungseinheit (11), die angeordnet ist, um ein vordefiniertes Muster zum Darstellen von Informatio-
nen zu bestimmen, wobei das vordefinierte Muster eine vordefinierte Sequenz umfasst und die Informationen
eine Bestätigung (ACK) oder eine negative Bestätigung (NACK) umfassen; und
eine Übertragungseinheit (12), die angeordnet ist, um das vordefinierte Muster, das die Informationen darstellt,
auf einer voreingestellten Zeit-Frequenz-Domänen-Ressource zu übertragen,
wobei,wenndasvordefinierteMuster die vordefinierteSequenz ist, die voreingestellte Zeit-Frequenz-Domänen-
Ressource eine voreingestellte Zeit-Domänen-Ressource und eine voreingestellte Frequenz-Domänen-Res-
source umfasst; die voreingestellte Zeit-Domänen-Ressource einÜbertragungszeitintervall (TransmissionTime
Interval, TTI)mit einerDauer vonKSymbolenumfasst,wobei Kgrößer oder gleich 1und kleiner oder gleich 7und
K eine positive ganze Zahl ist; und die voreingestellte Frequenz-Domänen-Ressource M Unterträger umfasst,
wobei die M Unterträger als eine Kammstruktur in der Frequenzdomäne abgebildet werden, wobei eine
Frequenzdomänen-Versatzzahl Nein ganzzahliges Vielfaches von 2 ist und Mein ganzzahliges Vielfaches
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von 12 ist, wobei der Frequenzdomänen-Versatz einen Versatz eines anfänglichen Unterträgerindex relativ zu
einem niedrigsten Index von entsprechenden Ressourcenblöcken anzeigt, wobei die M Unterträger als die
Kammstruktur in der Frequenzdomäne abgebildet werden, und die Frequenzdomänen-Versatzzahl eine Ge-
samtzahl der Frequenzdomänen-Versätze ist.

Revendications

1. Procédé de transmission d’informations, caractérisé en ce qu’il comprend :

déterminer (101) un motif prédéfini pour représenter des informations, dans lequel le motif prédéfini comprend
une séquence prédéfinie, et les informations comprennent un accusé de réception (ACK) ou un accusé de
réception négatif (NACK) ; et
envoyer (102) le motif prédéfini représentant les informations sur une ressource de domaine temps-fréquence
prédéfinie,
dans lequel, lorsque le motif prédéfini est la séquence prédéfinie, la ressource de domaine de temps-fréquence
prédéfinie comprend une ressource de domaine de temps prédéfinie et une ressource de domaine de fréquence
prédéfinie ; la ressource de domaine de temps prédéfinie comprend un intervalle de temps de transmission (TTI)
avec une durée de K symboles, où K est supérieur ou égal à 1 et inférieur ou égal à 7, et est un nombre entier
positif ; et la ressource de domaine de fréquence prédéfinie comprend M sous-porteuses, les M sous-porteuses
étant mises en correspondance sous la forme d’une structure en peigne dans le domaine de fréquence, où un
nombrededécalagededomainede fréquenceNest unmultiple entier de2, etMest unmultiple entier de12, dans
lequel le décalage de domaine de fréquence indique un décalage d’un indice de sous-porteuse initial par rapport
à un indice le plus bas de blocs de ressource correspondants où les M sous-porteuses sont mises en
correspondance sous la forme de la structure en peigne dans le domaine de fréquence, et le nombre de
décalage de domaine de fréquence est un nombre total des décalages de domaine de fréquence.

2. Procédéselon la revendication1,dans lequel la séquenceprédéfinieaune longueurL, qui est unmultipleentier de12,
une séquence de base de la séquence prédéfinie comprend une séquence basée sur une modulation par
déplacement de phase en quadrature (QPSK) ou une séquence de Zadoff-Chu (ZC), et une séquence dans la
séquence prédéfinie est obtenue sur la base de la séquence de base.

3. Dispositif de transmission d’informations, caractérisé en ce qu’il comprend :

une unité de détermination (11), agencée pour déterminer un motif prédéfini pour représenter des informations,
dans lequel lemotif prédéfini comprend une séquence prédéfinie, et les informations comprennent un accusé de
réception (ACK) ou un accusé de réception négatif (NACK) ; et
une unité de transmission (12), agencée pour envoyer le motif prédéfini représentant les informations sur une
ressource de domaine de temps-fréquence prédéfinie,
dans lequel, lorsque le motif prédéfini est la séquence prédéfinie, la ressource de domaine de temps-fréquence
prédéfinie comprend une ressource de domaine de temps prédéfinie et une ressource de domaine de fréquence
prédéfinie ; la ressource de domaine de temps prédéfinie comprend un intervalle de temps de transmission (TTI)
avec une durée de K symboles, où K est supérieur ou égal à 1 et inférieur ou égal à 7, et K est un nombre entier
positif ; et la ressource de domaine de fréquence prédéfinie comprend M sous-porteuses, les M sous-porteuses
étant mises en correspondance sous la forme d’une structure en peigne dans le domaine de fréquence, où un
nombrededécalagededomainede fréquenceNest unmultiple entier de2, etMest unmultiple entier de12, dans
lequel le décalage de domaine de fréquence indique un décalage d’un indice de sous-porteuse initial par rapport
à un indice le plus bas de blocs de ressource correspondants où les M sous-porteuses sont mises en
correspondance sous la forme de la structure en peigne dans le domaine de fréquence, et le nombre de
décalage de domaine de fréquence est un nombre total des décalages de domaine de fréquence.
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