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Description

Technical Field

[0001] The present invention relates to a wireless com-
munication system, and more particularly, to a method
for transmitting or receiving a signal on a subframe having
a guard period (GP) for uplink/downlink transmission/re-
ception switching of a base station and a user equipment
(UE) and a device therefor.

Background Art

[0002] As more communication devices require great-
er communication capacity, the need of mobile broad-
band communication more enhanced than the conven-
tional RAT (radio access technology) has been issued in
a next generation communication system discussed re-
cently. Also, massive MTC (Machine Type Communica-
tions) technology that provides various services any-
where and at any time by connecting a plurality of devices
and things is one of main issues which will be considered
in next generation communication. Furthermore, consid-
ering service/UE susceptible to latency and reliability,
URLLC (Ultra-Reliable and Low Latency Communica-
tion) has been discussed in a next generation communi-
cation system.
[0003] The document US 2015/103702 A1 discloses
a method of signal transmission for fast and flexible UL/
DL switching, wherein a trade-off between timing ad-
vance and guard period (length) is implemented in order
to perform transmission.
[0004] As described above, a new RAT considering
eMBB, mMTC and URLCC has been discussed for next
generation wireless communication.

Disclosure

Technical Problem

[0005] An object of the present invention is to provide
a method for transmitting or receiving a signal to improve
efficiency in use of radio resources in a wireless commu-
nication system in which a self-contained subframe hav-
ing all of a downlink control region, a data region, a guard
period (GP) for transmission and reception switching and
an uplink control region is used.
[0006] The technical objects that can be achieved
through the present invention are not limited to what has
been particularly described hereinabove and other tech-
nical objects not described herein will be more clearly
understood by persons skilled in the art from the following
detailed description.

Technical Solution

[0007] Aspects of the present invention are provided
in the independent claims. Preferred embodiments are

provided in the dependent claims.
[0008] To achieve the object of the present invention,
a method for transmitting a signal by a user equipment
(UE) in a wireless communication system according to
one aspect of the present invention is provided according
to claim 1 and further detailed in the dependent claims
referring back to this claim.
[0009] To achieve the object of the present invention,
a UE in a wireless communication system according to
another aspect of the present invention is provided ac-
cording to claim 9 and further detailed in the dependent
claims referring back to this claim.
[0010] To achieve the object of the present invention,
a method for receiving a signal by a base station in a
wireless communication system according to still another
aspect of the present invention is provided according to
claim 10 and further detailed in the dependent claims
referring back to this claim.
[0011] The scope of the present invention is deter-
mined only by the scope of the appended claims.
[0012] Any embodiment/aspect (of the invention/dis-
closure) referred to in this description and not fully falling
within the scope of said appended claims is an example
useful for understanding the present invention.

Advantageous Effects

[0013] According to one embodiment of the present
invention, in a wireless communication system in which
a self-contained subframe having all of a downlink control
region, a data region, a guard period (GP) for transmis-
sion and reception switching and an uplink control region
is used, since a UE and a base station transmits or re-
ceives a signal on a residual GP considering a TA value
and transmission and reception switching timing, effi-
ciency deterioration in use of resources, which is caused
by GP configured per subframe, may be overcome and
system throughput may be improved.
[0014] It will be appreciated by persons skilled in the
art that that the effects that could be achieved with the
present invention are not limited to what has been par-
ticularly described hereinabove and other advantages of
the present invention will be more clearly understood
from the following detailed description.

Brief Description of the Drawings

[0015] The accompanying drawings, which are includ-
ed to provide a further understanding of the invention and
are incorporated in and constitute a part of this specifi-
cation, illustrate embodiments of the invention and to-
gether with the description serve to explain the principles
of the invention.

FIG. 1 is a diagram for explaining an example of
physical channels used for 3GPP LTE /LTE-A sys-
tem and a general signal transmission method using
the same;
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FIG. 2 is a diagram for explaining an example of a
structure of a radio frame for 3GPP LTE /LTE-A sys-
tem;
FIG. 3 is a diagram for one example of a resource
grid for a downlink slot for 3GPP LTE /LTE-A system;
FIG. 4 is a diagram for a structure of a downlink sub-
frame for 3GPP LTE /LTE-A system;
FIG. 5 is a diagram for a structure of an uplink sub-
frame for 3GPP LTE /LTE-A system;
FIG. 6 is a diagram illustrating a structure of a self-
contained subframe according to one embodiment
of the present invention.
FIG. 7 is a diagram illustrating a downlink self-con-
tained subframe and an uplink self-contained sub-
frame according to one embodiment of the present
invention.
FIG. 8 is a diagram illustrating a residual GP issued
in a self-contained subframe.
FIGS. 9 to 12 are diagrams illustrating methods for
transmitting UL signal in a residual GP of a downlink
self-contained subframe according to the embodi-
ments of the present invention.
FIG. 13 is a diagram illustrating methods for trans-
mitting DL signal in a residual GP of an uplink self-
contained subframe according to one embodiment
of the present invention.
FIG. 14 is a diagram illustrating a flow of a method
for transmitting or receiving a signal in accordance
with one embodiment of the present invention.
FIG. 15 is a diagram illustrating a UE and a base
station according to one embodiment of the present
invention.

Mode for Invention

[0016] The following description of embodiments of the
present invention may apply to various wireless access
systems including CDMA (code division multiple access),
FDMA (frequency division multiple access), TDMA (time
division multiple access), OFDMA (orthogonal frequency
division multiple access), SC-FDMA (single carrier fre-
quency division multiple access) and the like. CDMA can
be implemented with such a radio technology as UTRA
(universal terrestrial radio access), CDMA 2000 and the
like. TDMA can be implemented with such a radio tech-
nology as GSM/GPRS/EDGE-(Global System for Mobile
communications)/General Packet Radio Service/En-
hanced Data Rates for GSM Evolution). OFDMA can be
implemented with such a radio technology as IEEE
802.11 (Wi-Fi), IEEE 802.16 (WiMAX), IEEE 802.20, E-
UTRA (Evolved UTRA), etc. UTRA is a part of UMTS
(Universal Mobile Telecommunications System). 3GPP
(3rd Generation Partnership Project) LTE (long term ev-
olution) is a part of E-UMTS (Evolved UMTS) that uses
E-UTRA. 3GPP LTE adopts OFDMA in downlink and
adopts SC-FDMA in uplink. LTE-A (LTE-Advanced) is an
evolved version of 3GPP LTE.
[0017] For clarity, the following description mainly con-

cerns 3GPP based mobile communication system, by
which the technical idea of the present invention may be
non-limited. Specific terminologies used in the following
description are provided to help understand the present
invention and the use of the terminologies can be mod-
ified to a different form within a scope of the technical
idea of the present invention.
[0018] Prior to discussion of the New RAT, the 3GPP
LTE/LTE-A system will briefly be described. The follow-
ing description of 3GPP LTE/LTE-A may be referenced
to help understanding of New RAT, and some LTE/LTE-
A operations and configurations that do not conflict with
the design of New RAT may also be applied to New RAT.
New RAT may be referred to as 5G mobile communica-
tion for convenience.

• 3GPP LTE/LTE-A system

[0019] FIG. 1 is a diagram for explaining an example
of physical channels used for 3GPP LTE/LTE-A system
and a general signal transmission method using the
same.
[0020] Referring to FIG. 1, if a power of a user equip-
ment is turned on or the user equipment enters a new
cell, the user equipment may perform an initial cell search
job for matching synchronization with a base station and
the like [S101]. To this end, the user equipment may re-
ceive a primary synchronization channel (P-SCH) and a
secondary synchronization channel (S-SCH) from the
eNB, may match synchronization with the eNB and may
then obtain information such as a cell ID and the like.
Subsequently, the user equipment may receive a phys-
ical broadcast channel (PBCH) from the eNB and may
be then able to obtain intra-cell broadcast information.
Meanwhile, the user equipment may receive a downlink
reference signal (DL RS) and may be then able to check
a DL channel state.
[0021] Having completed the initial cell search, the us-
er equipment may receive a physical downlink control
channel (PDCCH) and a physical downlink shared con-
trol channel (PDSCH) according to the physical downlink
control channel (PDCCH) and may be then able to obtain
a detailed system information [S102].
[0022] Meanwhile, the user equipment may be able to
perform a random access procedure to complete the ac-
cess to the eNB [S103 to S106]. To this end, the user
equipment may transmit a preamble via a physical ran-
dom access channel (PRACH) [S103] and may be then
able to receive a response message via PDCCH and a
corresponding PDSCH in response to the preamble
[S104]. In case of a contention based random access, it
may be able to perform a contention resolution procedure
such as a transmission [S105] of an additional physical
random access channel and a channel reception [S106]
of a physical downlink control channel and a correspond-
ing physical downlink shared channel.
[0023] Having performed the above mentioned proce-
dures, the user equipment may be able to perform a PD-
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CCH/PDSCH reception [S107] and a PUSCH/PUCCH
(physical uplink shared channel/physical uplink control
channel) transmission [S108] as a general uplink/down-
link signal transmission procedure. Control information
transmitted to an eNB by a user equipment may be com-
monly named uplink control information (hereinafter ab-
breviated UCI). The UCI may include HARQ-ACK/NACK
(Hybrid Automatic Repeat and reQuest Acknowledge-
ment/Negative-ACK), SR (Scheduling Request), CQI
(Channel Quality Indication), PMI (Precoding Matrix In-
dication), RI (Rank Indication) and the like. In the present
specification, the HARQ-ACK/NACK is simply called
HARQ-ACK or ACK (NACK) (A/N). The HARQ-ACK in-
cludes at least one of a positive ACK (simply, ACK), a
negative ACK (NACK), DTX, and NACK/DTX. The UCI
is normally transmitted via PUCCH by periods. Yet, in
case that both control information and traffic data need
to be simultaneously transmitted, the UCI may be trans-
mitted on PUSCH. Moreover, the UCI may be non-peri-
odically transmitted in response to a request/indication
made by a network.
[0024] FIG. 2 is a diagram for explaining an example
of a structure of a radio frame. Referring to FIG. 2, UL/DL
(uplink/downlink) data packet transmission is performed
by a unit of subframe in a cellular OFDM radio packet
communication system. And, one subframe is defined as
a predetermined time interval including a plurality of
OFDM symbols. In the 3GPP LTE standard, a type-1
radio frame structure applicable to FDD (frequency divi-
sion duplex) and a type-2 radio frame structure applicable
to TDD (time division duplex) are supported.
[0025] FIG. 2 (a) is a diagram for a structure of a type
1 radio frame. A DL (downlink) radio frame includes 10
sub frames. Each of the subframes includes 2 slots in
time domain. And, a time taken to transmit one subframe
is defined as a transmission time interval (hereinafter ab-
breviated TTI). For instance, one subframe may have a
length of 1 ms and one slot may have a length of 0.5 ms.
One slot may include a plurality of OFDM symbols in time
domain and may include a plurality of resource blocks
(RBs) in frequency domain. Since 3GPP LTE system us-
es OFDM in downlink, OFDM symbol is provided to in-
dicate one symbol period. The OFDM symbol may be
named SC-FDMA symbol or symbol period. Resource
block (RB) may include a plurality of contiguous subcar-
riers in one slot.
[0026] The number of OFDM symbols included in one
slot may vary in accordance with a configuration of CP.
The CP may be categorized into an extended CP and a
normal CP. For instance, in case that OFDM symbols
are configured by the normal CP, the number of OFDM
symbols included in one slot may be 7. In case that OFDM
symbols are configured by the extended CP, since a
length of one OFDM symbol increases, the number of
OFDM symbols included in one slot may be smaller than
that of the case of the normal CP. In case of the extended
CP, for instance, the number of OFDM symbols included
in one slot may be 6. If a channel status is unstable (e.g.,

a UE is moving at high speed), it may be able to use the
extended CP to further reduce the inter-symbol interfer-
ence.
[0027] When a normal CP is used, since one slot in-
cludes 7 OFDM symbols, one subframe includes 14
OFDM symbols. In this case, first maximum 3 OFDM
symbols of each subframe may be allocated to PDCCH
(physical downlink control channel), while the rest of the
OFDM symbols are allocated to PDSCH (physical down-
link shared channel).
[0028] FIG. 2 (b) is a diagram for an example of a struc-
ture of a type 2 radio frame. The type-2 radio frame in-
cludes 2 half frames. Each of the half frames includes 5
subframes, DwPTS (downlink pilot time slot), GP (guard
period) and UpPTS (uplink pilot time slot) and one sub-
frame consists of two slots. The DwPTS is used for initial
cell search, synchronization or channel estimation in a
user equipment. The UpPTS is used for channel estima-
tion in an eNB and uplink transmission synchronization
of a user equipment. The guard period is a period for
eliminating interference generated in uplink due to multi-
path delay of a downlink signal between uplink and down-
link.
[0029] The above-described structures of the radio
frame are exemplary only. And, the number of subframes
included in a radio frame, the number of slots included
in the subframe and the number of symbols included in
the slot may be modified in various ways.
[0030] FIG. 3 is a diagram for one example of a re-
source grid for a downlink slot.
[0031] Referring to FIG. 3, one downlink (DL) slot may
include a plurality of OFDM symbols in time domain. In
particular, one DL slot exemplarily includes 7(6) OFDM
symbols and one resource block (RB) includes 12 sub-
carriers in frequency domain. Each element on a re-
source grid is called a resource element (hereinafter ab-
breviated RE). One resource block includes 12 3 7(6)
resource elements. The number NRB of resource blocks
included in a DL slot may depend on a DL transmission
bandwidth. And, the structure of an uplink (UL) slot may
be identical to that of the DL slot and OFDM symbol is
replaced by SC-FDMA symbol.
[0032] FIG. 4 is a diagram for an example of a structure
of a downlink subframe.
[0033] Referring to FIG. 4, maximum 3 (4) OFDM sym-
bols situated at a fore part of a first slot of one subframe
correspond to a control region to which control channels
are allocated. The rest of OFDM symbols correspond to
a data region to which PDSCH (physical downlink shared
channel) is allocated. PDSCH is used for carrying a trans-
port block (hereinafter abbreviated TB) or a codeword
(hereinafter abbreviated CW) corresponding to the TB.
The TB means a data block delivered from a MAC (me-
dium access control) layer to a PHY (physical) layer on
a transport channel. The CW corresponds to a coded
version of the TB. Correlation between the TB and the
CW may vary depending on a swapping. In the present
specification, PDSCH, a TB, and a CW are used in a
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manner of being mixed. Examples of DL control channels
used by LTE (-A) may include PCFICH (Physical Control
Format Indicator Channel), PDCCH (Physical Downlink
Control Channel), PHICH (Physical hybrid automatic re-
peat request indicator Channel) and the like. The PC-
FICH is transmitted in a first OFDM symbol of a subframe
and carries information on the number of OFDM symbols
used for a transmission of a control channel within the
subframe. The PHICH carries a HARQ-ACK (hybrid au-
tomatic repeat and request acknowledgement) signal in
response to an UL transmission. The HARQ-ACK re-
sponse includes a positive ACK (simply, ACK), a nega-
tive ACK (NACK), DTX (discontinuous transmission), or
NACK/DTX. In this case, HARQ-ACK, HARQ
ACK/NACK, and ACK/NACK are used in a manner of
being mixed.
[0034] Control information carried on PDCCH may be
called downlink control information (hereinafter abbrevi-
ated DCI). The DCI includes resource allocation informa-
tion for a UE or a UE group and different control informa-
tion. For instance, the DCI includes UL/DL scheduling
information, UL transmit (Tx) power control command,
and the like.
[0035] FIG. 5 is a diagram for an example of a structure
of an uplink subframe.
[0036] Referring to FIG. 5, an uplink subframe includes
a plurality of slots (e.g., 2 slots). A slot may include a
different number of SC-FDMA symbols according to a
length of CP. A UL subframe may be divided into a control
region and a data region in frequency domain. The data
region includes PUSCH and can be used for transmitting
a data signal such as an audio and the like. The control
region includes PUCCH and can be used for transmitting
UL control information (UCI). The PUCCH includes a RB
pair situated at the both ends of the data region on a
frequency axis and hops on a slot boundary.
[0037] The PUCCH can be used for transmitting con-
trol information such as SR(Scheduling Request),
HARQ-ACK and/or CSI(Channel State Information)s.

• New RAT

[0038] According to performance requirements for the
new RAT, a subframe needs to be newly designed to
satisfy low latency. The 3GPP LTE system has been de-
signed in a frame structure having TTI of 1ms, and a data
request latency time for a video application is 10ms. How-
ever, future 5G technology requires data transmission of
lower latency due to the introduction of a new application
such as real-time control and tactile internet, and aims
to provide data latency reduced by 10 times as compared
with the related art.

Self-contained Subframe

[0039] FIG. 6 is a diagram illustrating a structure of a
self-contained subframe according to one embodiment
of the present invention.

[0040] According to a TDD-based self-contained sub-
frame structure, both a resource region for DL and a re-
source region for UL (e.g., DL and UL control channels)
exist in one subframe.
[0041] In FIG. 6, oblique line areas indicate downlink
control regions and black colored areas indicate uplink
control regions. Areas having no mark may be used for
downlink data transmission or uplink data transmission.
[0042] In this self-contained subframe rstructure,
downlink (DL) transmission and uplink (UL) transmission
are performed in due order within one subframe, whereby
DL data may be transmitted and UL ACK/NACK may be
received within one subframe. Similarly, UL data may be
transmitted and DL ACK/NACK may be received within
one subframe. As a result, the time required for data re-
transmission may be reduced when an error occurs in
data transmission, whereby latency of final data transfer
may be minimized.
[0043] As described above, the expression "Self-Con-
tained" may cover that a response (ACK/NACK) to DL
or UL transmitted within the corresponding subframe is
received within the corresponding subframe. However,
since the time of one subframe or more may be required
for transmission and response in accordance with
processing performance of the UE/eNB, the self-con-
tained subframe will be defined as a subframe that may
self-contain DL control information, DL/UL data and UL
control information. That is, UL control information of
Self-contained Subframe is not limited to HARQ-ACK in-
formation on DL data transmitted at the corresponding
subframe.
[0044] This self-contained subframe structure requires
a time gap that allows an eNB and a UE to switch a trans-
mission mode to a reception mode and vice versa. To
this end, at least one OFDM symbol on which DL to UL
switching is performed is set as a guard period (GP) in
the self-contained subframe structure.
[0045] Although the self-contained subframe structure
shown in FIG. 6 shows that a subframe is configured in
the order of DL control region-data region-UL control re-
gion, the present invention is not limited thereto. For ex-
ample, as another self-contained subframe structure, a
subframe may be configured in the order of DL control
region-UL control region-data region.
[0046] Also, for convenience of description, one sub-
frame includes a total of 14 OFDM symbols, and one
OFDM symbol is allocated to each of the DL control re-
gion and the UL control region. However, one or more
OFDM symbols may be allocated to each of the DL con-
trol region and the UL control region. Similarly, the
number of OFDM symbols included in one subframe may
be changed.

Analog Beamforming

[0047] Since a wavelength becomes short in the field
of Millimeter Wave (mmW), a plurality of antenna ele-
ments may be installed in the same area. That is, a wave-
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length is 1cm in a band of 30GHz, and a total of 100
antenna elements of a 2D array may be arranged in a
panel of 5 by 5 cm at an interval of 0.5 λ(wavelength).
Therefore, as a plurality of antenna elements are used,
beamforming gain is enhanced, and coverage increase
and/or throughput improvement is expected.
[0048] In the mmW scheme, if a transceiver unit
(TXRU) is provided per antenna element, it is possible
to control a transmission power and phase per antenna
element, whereby independent beamforming may be
performed for each frequency resource. However, a
problem occurs in that effectiveness is deteriorated in
view of cost when TXRU is independently provided for
all of 100 antenna elements.
[0049] Therefore, a scheme for mapping a plurality of
antenna elements into one TXRU and controlling a beam
direction by an analog phase shifter may be considered.
However, since this analog beamforming scheme forms
beams in only one beam direction with respect to a full
band, a problem occurs in that frequency selective beam-
forming is not available.
[0050] As a hybrid type of digital beamforming and an-
alog beamforming, a hybrid beamforming scheme for
mapping a total of B TXRUs into a total of Q antenna
elements (where, B<Q) may be considered. In this case,
although there is a difference depending on a mutual
connection scheme of B TXRUs and Q antenna ele-
ments, the number of beam directions that enable simul-
taneous transmission is limited to B or less.

UL/DL Transmission on residual resources of Self-
contained subframe

[0051] The Self-contained subframe may be catego-
rized into DL Self-contained subframe (hereinafter, DL
subframe) and UL Self-contained subframe (hereinafter,
UL subframe) in accordance with a direction of data trans-
mitted at the corresponding subframe.
[0052] FIG. 7 is a diagram illustrating a DL subframe
and a UL subframe according to one embodiment of the
present invention.
[0053] Referring to FIG. 7, the GP is located at the time
when DL is switched to UL. For example, the GP is lo-
cated between the DL data region and the UL control
region at the DL subframe, and is located between the
DL control region and the UL data region at the UL sub-
frame.
[0054] The GP may include Tx/Rx switching time of
the eNB/UE and a timing advance (TA) for UL transmis-
sion of the UE.
[0055] According to the frame structure 2 (i.e., TDD
frame) of the legacy LTE system, if UL subframe is ar-
ranged after DL subframe, a special subframe is config-
ured between the DL subframe and the UL subframe.
The special subframe is intended to compensate for
UL/DL switching time and TA, and one to two special
subframes are included in one TDD frame in accordance
with UL-DL configuration.

[0056] Meanwhile, in case of the self-contained sub-
frame structure considered in the new RAT, since regions
for UL/DL transmission are included in one subframe,
the GP should be inserted to every subframe. If the GP
is inserted to all subframes, a problem occurs in that ef-
ficiency in use of radio resources is deteriorated.
[0057] According to one embodiment of the present
invention, a method for performing UL/DL transmission
within a GP to reduce resource waste due to the GP of
a self-contained subframe is suggested.
[0058] FIG. 8 is a diagram illustrating transmission and
reception timing of the eNB and the UE at the DL sub-
frame. In detail, FIG. 8 illustrates transmission timing/re-
ception timing of the eNB and the UE with respect to the
last three symbols among DL subframes. For conven-
ience, it is assumed that the GP corresponds to one sym-
bol and the UL control region also corresponds to one
symbol. However, the present invention is not limited to
this example.
[0059] Referring to FIG. 8, DL data transmitted from
the eNB is delayed for a certain time by propagation delay
and then received by the UE. Also, if the UE transmits
UL signal, the UE should transmit UL signal in advance
as much as TA to adapt to UL reception timing of the
eNB. For example, the UE should transmit UL signal ear-
lier than UL symbol known by itself as much as TA such
that the eNB may normally receive UL signal from the
UL symbol.
[0060] On a timeline of the eNB of FIG. 8, supposing
that an oblique area within the GP symbol is Tx/Rx switch-
ing time, the other period of the GP symbol may be re-
garded as a period where the eNB may receive UL signal.

- Uplink transmission within GP symbol(s)

[0061] One embodiment of the present invention sug-
gests that the eNB performs transmission and reception
of UL signal in an area where UL signal reception is avail-
able among the aforementioned GP area (e.g., one or
more GP symbols allocated for GP) to improve resource
efficiency.
[0062] The UL signal transmitted from the GP area
(e.g., GP symbol) may be UL data or reference signal,
for example. Also, UL transmission on the GP area may
be one symbol transmission or half symbol transmission.
For example, half symbol transmission may be transmis-
sion for all frequency resources of an area given on a
frequency domain, and may be performed by transmis-
sion in the form of Comb. Meanwhile, half symbol trans-
mission on a time domain may be, but not limited to,
signal transmission for a time period corresponding to
GP symbol(s) length *1/2 which is actually given. That
is, half symbol transmission may mean signal transmis-
sion for a time period smaller than one symbol or signal
transmission using a part of the GP.
[0063] RS transmitted from the GP area may be RS
for measuring UL channel quality by means of the eNB.
Also, a range of a resource to which a specific UE may
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transmit RS may be determined by the eNB. For example,
the eNB may indicate, to the corresponding UE, to trans-
mit RS to a frequency domain (e.g., 6 RBs) corresponding
to UL resource scheduled to the corresponding UE or
transmit RS to a bull band (e.g., 100 RBs) to obtain chan-
nel quality information on a full system band, or may in-
dicate RS transmission for a specific region.
[0064] The eNB may indicate, to the UE, to perform
UL transmission (e.g., half symbol UL transmission) at
GP symbol(s).
[0065] For example, the eNB may indicate, to the UE
which does not perform DL reception at a symbol prior
to the GP symbol, half symbol UL transmission from GP
symbol. Alternatively, the eNB may indicate, to the UE
having a sufficient resource for performing UL transmis-
sion, half symbol UL transmission at the GP symbol due
to a small TA value even except Tx/Rx switching time of
the eNB/UE within GP symbol.
[0066] Alternatively, the UE which performs UL trans-
mission at the GP symbol or the UE which is indicated
from the eNB to perform UL transmission from the GP
symbol may perform Tx/Rx switching instead of perform-
ing DL reception at the corresponding DL symbol by as-
suming that DL symbol located prior to the GP symbol
has been punctured or rate matched.
[0067] FIG. 9 illustrates UL signal transmission on the
GP symbol according to one embodiment of the present
invention. In FIG. 9, it is assumed that the UE does not
receive DL data at the corresponding DL subframe or
does not receive DL data on a specific number of DL
symbols located prior to the GP symbol.
[0068] The UE scheduled to perform UL transmission
at the GP of the corresponding DL subframe may perform
Tx/Rx switching at the time prior to UL transmission and
perform UL transmission for at least a part of the GP.
The time prior to UL transmission is a period where trans-
mission and reception operation is not performed, and
for example, may be a residual resource within the GP
or DL symbol located prior to the GP symbol.
[0069] Referring to FIG. 9, the UE which does not re-
ceive DL data initiates Rx-to-Tx switching at the DL sym-
bol and completes Rx-to-Tx switching prior to end timing
of the GP moved forward as much as TA. Therefore, the
UE may perform UL transmission until the end timing of
the GP moved forward as much as TA from the time when
the UE completes Rx-to-Tx switching at the GP.
[0070] FIG. 10 illustrates that the UE which receives
DL data transmits UL signal on the GP symbol. Referring
to FIG. 10, it is assumed that the UE receives DL data
at the DL symbol located prior to the GP but a residual
resource exists in the GP due to a sufficiently short TA
and a sufficiently short Rx/Tx switching time of the UE.
[0071] Referring to FIG. 10, the UE completes DL re-
ception and initiates Rx-to-Tx switching. Also, the UE
completes Rx-to-Tx switching prior to end timing of the
GP moved forward as much as TA. Therefore, the resid-
ual resource within the GP may be represented by "orig-
inal GP end timing’ - ’TA value’ - ’Rx to Tx switching end

timing’. Therefore, if the TA value is small and Rx to Tx
switching is completed quickly, the residual resource
within the GP is increased.
[0072] To perform UL symbol transmission in the GP,
a residual resource of at least a certain time or more
should be ensured. This is because that validity of UL
transmission may be deteriorated and complexity in im-
plementation and processing may be increased even
though UL transmission is performed in the correspond-
ing residual resource if a length of the residual resource
is too short even in case of the presence of the residual
resource.
[0073] Therefore, if the TA value is sufficiently small
and Rx-to-Tx switching is quickly performed, even the
UE which receives DL data may perform UL transmission
from at least a part of the GP. In other words, in order
that the UE which receives DL data performs UL trans-
mission from at least a part of the GP, a condition of
Equation 1 needs to be satisfied.

[0074] In the Equation 1, the TA Value is a value de-
termined in accordance with a wireless communication
environment (e.g., eNB-to-UE distance, propagation
transfer path, mobility, etc.) between the eNB and the
UE, and the eNB may indicate, to the UE, the TA value
to synchronize an uplink (e.g., random access procedure
or TA compensation procedure at a later RRC connected
state). The SwitchingTime is the time required by the UE
for Rx-to-Tx switching, and may be actual Rx-to-Tx
switching time varied depending on individual UE capa-
bility or maximum time (e.g., Nominal Rx-to-Tx switching
time) of Rx-to-Tx switching defined by requirements of a
new RAT UE.
[0075] If the SwitchingTime is actual Rx-to-Tx switch-
ing time of the corresponding UE, each UE may report
its actual Rx-to-Tx switching time to the eNB. Afterwards,
the eNB may indicate, to the corresponding UE, to per-
form UL transmission from the residual resource of the
GP if TA value of the UE + reported Rx-to-Tx switching
time is less than a predetermined threshold value. Alter-
natively, the UE may be configured to perform UL trans-
mission from the residual resource of the GP if TA value
acquire from the eNB + Rx-to-Tx switching time of the
UE is less than a predetermined threshold value.
[0076] Meanwhile, supposing that the SwitchingTime
is a constant (e.g., Nominal Rx-to-Tx switching time) de-
termined in accordance with UE category, whether the
UE which receives DL data may perform UL transmission
from at least a part of the GP may be determined in ac-
cordance with the TA value. For example, the UE may
be configured to perform UL transmission from the resid-
ual resource of the GP if the TA value acquired from the
eNB is less than the predetermined threshold value. Al-
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ternatively, the eNB may indicate, to the UE, to perform
UL transmission from the residual resource of the GP if
the TA value of the corresponding UE is less than the
predetermined threshold value.
[0077] If the residual GP is not ensured sufficiently due
to a long TA and a long Rx-to-Tx switching time, UL trans-
mission on the GP may not be performed.
[0078] For another example, if the residual GP is not
ensured sufficiently due to a long TA and a long Rx-to-
Tx switching time, Rx-to-Tx switching may be performed
prior to the GP as shown in FIG. 11.
[0079] FIG. 11 illustrates that additional GP is required
for the corresponding UE due to a long TA of the UE
and/or a long Rx-to-Tx switching time. If the UE is not
scheduled to deceive DL data at the DL symbol prior to
the GP symbol, the UE may perform Rx/Tx switching in
the DL data region similarly to the description of FIG. 9.
The UE may complete Rx/Tx switching in the DL data
region and transmit UL signal from the GP reduced as
much as TA.
[0080] Unlike the above case, if the UE is scheduled
to receive DL data at the DL symbol prior to the GP sym-
bol, the UE may receive the DL data by assuming that
the corresponding DL symbol (e.g., last DL symbol(s))
has been rate matched or punctured. The DL symbol
where the DL data has been rate matched or punctured
may be used for Rx/Tx switching and/or TA. Since the
UE assumes that the DL data has been rate matched or
punctured at the last n DL symbols required for Rx/Tx
switching, reception of the DL data is completed prior to
ending of the DL data region.
[0081] At this time, whether the DL symbol located prior
to the GP symbol has been rate matched or punctured
may be signaled explicitly or indicated implicitly by the
eNB. In case of implicit indication, the UE may assume
that the DL symbol(s) prior to the GP has been rate
matched if DL data reception and UL transmission on the
GP are scheduled simultaneously.
[0082] It may be assumed that the aforementioned
method for half symbol transmission is applied when the
Tx/Rx switching time of the eNB is shorter than 1/2 sym-
bol. Also, the eNB may broadcast its Tx/Rx switching
time through system information, etc.
[0083] If the Tx/Rx switching time of the eNB exceeds
1/2 symbol duration, it may be assumed that the method
for half symbol transmission is not applied within cover-
age of the corresponding eNB.
[0084] Alternatively, to simplify transmission and re-
ception timing of the DL/UL signal, the UE indicated to
perform UL transmission in the GP may previously be
defined to assume that there is no DL scheduling at the
corresponding subframe and omit decoding for DL DCI.
[0085] FIG. 12 illustrates another example of UL trans-
mission performed from a part of the GP.
[0086] Referring to FIG. 12, as another method for re-
ducing resource waste caused by GP, a residual re-
source 1205 ensured using TA (e.g., New RAT TA= leg-
acy TA+ half symbol duration) may be used for uplink

transmission.
[0087] For example, the eNB may reduce the GP by
using TA (e.g., New RAT TA). Referring to a timeline of
the UE, as a relatively great TA value is signaled to the
UE, the GP of the UE has been relatively early ended,
and the UL symbol of the UE has been relatively early
started/ended. Therefore, a residual space of a half sym-
bol may be ensured behind the UL symbol, and may be
used for UL transmission.
[0088] For the above operation, the eNB signals TA
determined considering a length of a half symbol and
propagation delay of the corresponding UE to the corre-
sponding UE. As a result, the eNB may indicate, to the
UE, to make a residual resource at the end of the sub-
frame and perform half symbol UL transmission from the
residual resource.
[0089] This method may be effective when one UE ex-
clusively uses a full system band or in an environment,
such as a small cell, where propagation delay is suffi-
ciently small.
[0090] The examples of the aforementioned method
for half symbol uplink transmission are categorized for
convenience of description, and each example does not
always configure an independent invention, and combi-
nation of the examples may be implemented as one in-
vention.

- Downlink transmission within GP symbol(s)

[0091] Although the above description has been given
based on UL transmission on the GP, the present inven-
tion is limited to UL transmission on the GP, and the
above-described methods may be used for DL transmis-
sion on the GP.
[0092] FIG. 13 illustrates half symbol DL transmission
on the GP according to one embodiment of the present
invention.
[0093] In the same manner as half symbol UL trans-
mission, RS or DL data may be transmitted and received
from the residual resource on the GP.
[0094] To this end, each UE may report the time re-
quired for Tx/Rx switching to the eNB. Report of actual
Tx/Rx switching time, which is varied in accordance with
UE capability, to the eNB may mean that the method for
half symbol transmission is determined to be performed
UE-specifically. For example, since interference charac-
teristic may be generated in the corresponding GP dif-
ferently from normal DL symbol, RS for signal related
measurement such as RSRP may be transmitted.
[0095] DL/UL transmission and reception on the sug-
gested GP may be scheduled by control signaling such
as DL assignment/UL grant, or may previously be con-
figured for periodic transmission.
[0096] For example, UL transmission on the GP may
be used for ACK/NACK transmission for DL data recep-
tion of the corresponding frame. The eNB may indicate
(e.g., downlink control information included in the DL con-
trol region) to report ACK/NACK for DL during DL data
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scheduling by using half symbol transmission at a sub-
frame. If timing for transmitting ACK/NACK is previously
defined (e.g., ACK/NACK is configured to be transmitted
after a certain time from the time when DL data is re-
ceived) and half symbol transmission is available at the
timing for transmitting ACK/NACK, the UE may be con-
figured to transmit ACK/NACK through half symbol trans-
mission. Alternatively, the eNB may indicate, to the UE,
to perform half symbol transmission of UL RS (e.g.,
sounding reference signal) at a specific subframe or per-
form half symbol transmission of UL RS at a certain pe-
riod.
[0097] In one embodiment of the present invention, a
symbol structure in which half symbol is configured may
be defined for half symbol transmission. For example, as
a subcarrier spacing in a region for half symbol transmis-
sion is increased to twice of a subcarrier spacing for one
normal symbol transmission, a symbol duration on the
time domain may be reduced to 1/2. Also, half symbol
transmission may be implemented by comb type signal
transmission (e.g., similarly to LTE SRS).
[0098] As another method for half symbol transmis-
sion, meaningful data (e.g., UL data to be actually trans-
mitted by the UE) may be mapped into the latter half of
DFT input in SC-OFDM scheme. For example, the UE
indicated to perform UL transmission at the GP may as-
sume that DL symbol prior to the GP is not used for DL
data transmission. Although the UE performs one symbol
in accordance with GP timing in view of the eNB, the eNB
may receive only 1/2 symbol of the latter half during one
symbol transmission. At this time, one symbol transmis-
sion of the UE may include Tx/Rx switching and TA of
the UE. For example, although the UE assumes one sym-
bol transmission, the first half of the corresponding sym-
bol may not be transmitted by Tx/Rx switching and TA
of the UE. For another example, since data mapped into
the first half of DFT input will be transmitted from a re-
source where the eNB performs Tx/Rx switching on a
time axis, the UE may map dummy data (e.g., 0 padding)
into the first half of DFT input by assuming that the eNB
does not receive the data mapped into the first half of
DFT input.
[0099] FIG. 14 is a diagram illustrating a flow of a meth-
od for transmitting or receiving a signal in accordance
with one embodiment of the present invention. Descrip-
tion repeated with the aforementioned description will be
omitted.
[0100] Referring to FIG. 14, the base station deter-
mines TA (timing advance) information (1405). The TA
information may be for a self-contained subframe having
all of a downlink control region, a downlink data region,
a GP (guard period) for transmission and reception
switching, and an uplink control region. The eNB may
determine a time length which will be indicated by the TA
information on the basis of an uplink signal received from
the UE. The uplink signal which will be used for TA de-
termination may include, but is not limited to, a random
access preamble during a random access procedure.

The time length indicated by the TA information indicates
how transmission timing of the UE corresponding to the
uplink control region included in the self-contained sub-
frame should be moved forward to allow the base station
to normally receive corresponding uplink control informa-
tion. That is, the TA information is related to uplink syn-
chronization between the base station and the UE.
[0101] The eNB transmits the determined TA informa-
tion to the UE (1410).
[0102] The UE may determine timing of UL control
transmission on the basis of the received TA information
(1415).
[0103] If the time length indicated by the TA information
is less than a predetermined length, the UE may transmit
the uplink control information (1425) after first transmit-
ting a specific uplink signal at a residual duration of the
GP remaining after transmission and reception switching
is completed (1420).
[0104] The residual duration of the GP may be varied
depending on the time length indicated by the TA infor-
mation. The UE may transmit a specific uplink signal if
the residual duration of the GP is at least a predetermined
threshold value (e.g., half symbol duration) or more.
[0105] If the base station requests the UE to transmit
the specific uplink signal at the residual duration of the
GP even though the time length indicated by the TA in-
formation is a predetermined length or more, the UE may
receive downlink data by assuming that at least one sym-
bol located at the end of the downlink data region has
been punctured or rate matched by the base station. Also,
before the GP is started, the UE may perform transmis-
sion and reception switching in at least one symbol of
the downlink data region, which has been assumed to
be punctured or rate matched.
[0106] If the UE is not scheduled to receive downlink
data, the UE may perform transmission and reception
switching in the downlink data region located prior to the
GP.
[0107] Also, if the time length indicated by the TA in-
formation is a predetermined length or more and the UE
is scheduled to receive downlink data, transmission of
the specific uplink signal may be omitted.
[0108] The UE may receive, from the base station, in-
dex or period information of self-contained subframes
allowed to transmit the specific uplink signal on the re-
sidual duration of the GP.
[0109] The specific uplink signal may be an uplink ref-
erence signal of which subcarrier spacing is twice greater
than that of the other signals, or may be an uplink refer-
ence signal transmitted based on transmission comb.
[0110] FIG. 15 is a block diagram for configurations of
an eNB 105 and a user equipment 110 in a wireless com-
munication system 100.
[0111] Although one eNB 105 and one user equipment
110 (D2D user equipment included) are shown in the
drawing to schematically represent a wireless communi-
cation system 100, the wireless communication system
100 may include at least one eNB and/or at least one
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user equipment.
[0112] Referring to FIG. 15, an eNB 105 may include
a transmitted (Tx) data processor 115, a symbol modu-
lator 120, a transmitter 125, a transceiving antenna 130,
a processor 180, a memory 185, a receiver 190, a symbol
demodulator 195 and a received data processor 197.
And, a user equipment 110 may include a transmitted
(Tx) data processor 165, a symbol modulator 170, a
transmitter 175, a transceiving antenna 135, a processor
155, a memory 160, a receiver 140, a symbol demodu-
lator 155 and a received data processor 150. Although
the eNB/user equipment 105/110 includes one antenna
130/135 in the drawing, each of the eNB 105 and the
user equipment 110 includes a plurality of antennas.
Therefore, each of the eNB 105 and the user equipment
110 of the present invention supports an MIMO (multiple
input multiple output) system. And, the eNB 105 accord-
ing to the present invention may support both SU-MIMO
(single user-MIMO) and MU-MIMO (multi user-MIMO)
systems.
[0113] In downlink, the transmission data processor
115 receives traffic data, codes the received traffic data
by formatting the received traffic data, interleaves the
coded traffic data, modulates (or symbol maps) the in-
terleaved data, and then provides modulated symbols
(data symbols). The symbol modulator 120 provides a
stream of symbols by receiving and processing the data
symbols and pilot symbols.
[0114] The symbol modulator 120 multiplexes the data
and pilot symbols together and then transmits the multi-
plexed symbols to the transmitter 125. In doing so, each
of the transmitted symbols may include the data symbol,
the pilot symbol or a signal value of zero. In each symbol
duration, pilot symbols may be contiguously transmitted.
In doing so, the pilot symbols may include symbols of
frequency division multiplexing (FDM), orthogonal fre-
quency division multiplexing (OFDM), or code division
multiplexing (CDM).
[0115] The transmitter 125 receives the stream of the
symbols, converts the received stream to at least one or
more analog signals, additionally adjusts the analog sig-
nals (e.g., amplification, filtering, frequency upconvert-
ing), and then generates a downlink signal suitable for a
transmission on a radio channel. Subsequently, the
downlink signal is transmitted to the user equipment via
the antenna 130.
[0116] In the configuration of the user equipment 110,
the receiving antenna 135 receives the downlink signal
from the eNB and then provides the received signal to
the receiver 140. The receiver 140 adjusts the received
signal (e.g., filtering, amplification and frequency down-
converting), digitizes the adjusted signal, and then ob-
tains samples. The symbol demodulator 145 demodu-
lates the received pilot symbols and then provides them
to the processor 155 for channel estimation.
[0117] The symbol demodulator 145 receives a fre-
quency response estimated value for downlink from the
processor 155, performs data demodulation on the re-

ceived data symbols, obtains data symbol estimated val-
ues (i.e., estimated values of the transmitted data sym-
bols), and then provides the data symbols estimated val-
ues to the received (Rx) data processor 150. The re-
ceived data processor 150 reconstructs the transmitted
traffic data by performing demodulation (i.e., symbol
demapping, deinterleaving and decoding) on the data
symbol estimated values.
[0118] The processing by the symbol demodulator 145
and the processing by the received data processor 150
are complementary to the processing by the symbol mod-
ulator 120 and the processing by the transmission data
processor 115 in the eNB 105, respectively.
[0119] In the user equipment 110 in uplink, the trans-
mission data processor 165 processes the traffic data
and then provides data symbols. The symbol modulator
170 receives the data symbols, multiplexes the received
data symbols, performs modulation on the multiplexed
symbols, and then provides a stream of the symbols to
the transmitter 175. The transmitter 175 receives the
stream of the symbols, processes the received stream,
and generates an uplink signal. This uplink signal is then
transmitted to the eNB 105 via the antenna 135.
[0120] In the eNB 105, the uplink signal is received
from the user equipment 110 via the antenna 130. The
receiver 190 processes the received uplink signal and
then obtains samples. Subsequently, the symbol demod-
ulator 195 processes the samples and then provides pilot
symbols received in uplink and a data symbol estimated
value. The received data processor 197 processes the
data symbol estimated value and then reconstructs the
traffic data transmitted from the user equipment 110.
[0121] The processor 155/180 of the user equip-
ment/eNB 110/105 directs operations (e.g., control, ad-
justment, management, etc.) of the user equipment/eNB
110/105. The processor 155/180 may be connected to
the memory unit 160/185 configured to store program
codes and data. The memory 160/185 is connected to
the processor 155/180 to store operating systems, ap-
plications and general files.
[0122] The processor 155/180 may be called one of a
controller, a microcontroller, a microprocessor, a micro-
computer and the like. And, the processor 155/180 may
be implemented using hardware, firmware, software
and/or any combinations thereof. In the implementation
by hardware, the processor 155/180 may be provided
with such a device configured to implement the present
invention as ASICs (application specific integrated cir-
cuits), DSPs (digital signal processors), DSPDs (digital
signal processing devices), PLDs (programmable logic
devices), FPGAs (field programmable gate arrays), and
the like.
[0123] Meanwhile, in case of implementing the embod-
iments of the present invention using firmware or soft-
ware, the firmware or software may be configured to in-
clude modules, procedures, and/or functions for perform-
ing the above-explained functions or operations of the
present invention. And, the firmware or software config-
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ured to implement the present invention is loaded in the
processor 155/180 or saved in the memory 160/185 to
be driven by the processor 155/180.
[0124] Layers of a radio protocol between a user equip-
ment/eNB and a wireless communication system (net-
work) may be classified into 1st layer L1, 2nd layer L2
and 3rd layer L3 based on 3 lower layers of OSI (open
system interconnection) model well known to communi-
cation systems. A physical layer belongs to the 1st layer
and provides an information transfer service via a phys-
ical channel. RRC (radio resource control) layer belongs
to the 3rd layer and provides control radio resourced be-
tween UE and network. A user equipment and an eNB
may be able to exchange RRC messages with each other
through a wireless communication network and RRC lay-
ers.
[0125] The above-mentioned embodiments corre-
spond to combinations of elements and features of the
present invention in prescribed forms. And, it is able to
consider that the respective elements or features are se-
lective unless they are explicitly mentioned. Each of the
elements or features can be implemented in a form failing
to be combined with other elements or features. Moreo-
ver, it is able to implement an embodiment of the present
invention by combining elements and/or features togeth-
er in part. A sequence of operations explained for each
embodiment of the present invention can be modified.
Some configurations or features of one embodiment can
be included in another embodiment or can be substituted
for corresponding configurations or features of another
embodiment. The scope of the present invention is de-
termined only by the scope of the appended claims.

INDUSTRIAL APPLICABILITY

[0126] The embodiments of the present invention men-
tioned in the foregoing description are applicable to var-
ious kinds of mobile communication systems.

Claims

1. A method for transmitting a signal performed by a
user equipment, UE, during communication in a wire-
less communication system, the method comprising:

receiving timing advance, TA, information on a
self-contained subframe having all of a downlink
control region, a downlink data region, a guard
period, GP, for transmission-to-reception
switching, and an uplink control region; and
transmitting uplink control information by ad-
vancing transmission timing corresponding to
the uplink control region by a time length indi-
cated by the TA information,
wherein when the time length indicated by the
TA information is less than a predetermined
length, the UE first transmits a specific uplink

signal, and then transmits the uplink control in-
formation at a residual duration of the GP, which
remains after completion of the transmission-to-
reception switching by the UE and which de-
pends on the time length indicated by the TA
information.

2. The method according to claim 1, wherein the resid-
ual duration of the GP is varied depending on the
time length indicated by the TA information, and the
UE transmits the specific uplink signal if the residual
duration of the GP is at least a half symbol duration
or more.

3. The method according to claim 1, wherein, if a base
station requests the UE to transmit the specific uplink
signal at the residual duration of the GP when the
time length indicated by the TA information is the
predetermined length or more, the UE receives
downlink data by assuming that at least one symbol
located at an end of the downlink data region has
been punctured or rate matched by the base station.

4. The method according to claim 3, wherein, before
the GP is started, the UE performs the transmission-
to-reception switching in at least one symbol of the
downlink data region, which has been assumed to
be punctured or rate matched.

5. The method according to claim 1, wherein, if the UE
is not scheduled to receive downlink data, the UE
performs transmission-to-reception switching in the
downlink data region located prior to the GP.

6. The method according to claim 5, wherein, if the time
length indicated by the TA information is the prede-
termined length or more and the UE is scheduled to
receive downlink data, transmission of the specific
uplink signal, by the UE, is omitted.

7. The method according to claim 1, further comprising:
receiving index or period information of self-con-
tained subframes, in which the UE is allowed to trans-
mit the specific uplink signal on the residual duration
of the GP.

8. The method according to claim 1, wherein the spe-
cific uplink signal is an uplink reference signal of
which subcarrier spacing is twice greater than that
of the other signals, or the specific uplink signal is
an uplink reference signal transmitted based on a
transmission comb.

9. A user equipment, UE, for communication in a wire-
less communication system, the UE comprising:

a processor;
a receiver for receiving timing advance, TA, in-
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formation on a self-contained subframe having
all of a downlink control region, a downlink data
region, a guard period, GP, for transmission-to-
reception switching, and an uplink control re-
gion; and
a transmitter for transmitting uplink control infor-
mation by advancing transmission timing corre-
sponding to the uplink control region by a time
length indicated by the TA information, wherein
when the time length indicated by the TA infor-
mation is less than a predetermined length, the
processor controls the transmitter to first trans-
mit a specific uplink signal and then transmit the
uplink control information at a residual duration
of the GP, which remains after completion of the
transmission-to-reception switching by the UE
and which depends on the time length indicated
by the TA information.

10. A method for receiving a signal performed by a base
station during communication in a wireless commu-
nication system, the method comprising:

transmitting, to a user equipment, UE, timing ad-
vance, TA, information indicating that transmis-
sion timing of the uplink control region should
be moved forward, with respect to a self-con-
tained subframe having all of a downlink control
region, a downlink data region, a guard period,
GP, for transmission-to-reception switching,
and an uplink control region;
receiving, from the UE, a specific uplink signal
at a residual duration of the GP, which remains
after completion of the transmission-to-recep-
tion switching by the UE and which depends on
a time length indicated by the TA information,
when the time length indicated by the TA infor-
mation is less than a predetermined length; and
receiving uplink control information in the uplink
control region after receiving the specific uplink
signal.

11. The method according to claim 10, wherein the re-
sidual duration of the GP is varied depending on the
time length indicated by the TA information, and the
UE receives the specific uplink signal if the residual
duration of the GP is at least a half symbol duration
or more.

12. The method according to claim 10, wherein, if the
time length indicated by the TA information is the
predetermined length or more, the base station per-
forms puncturing or rate matching for at least one
symbol located at an end of the downlink data region
and transmits downlink data.

13. The method according to claim 10, wherein, if the
time length indicated by the TA information is the

predetermined length or more and the UE is sched-
uled to receive downlink data, transmission of the
specific uplink signal, by the UE to the base station,
is omitted.

14. The method according to claim 10, further compris-
ing:
transmitting, to the UE, index or period information
of self-contained subframes, in which the UE is al-
lowed to transmit the specific uplink signal on the
residual duration of the GP.

15. The method according to claim 10, wherein the spe-
cific uplink signal is an uplink reference signal of
which subcarrier spacing is twice greater than that
of the other signals, or the specific uplink signal is
an uplink reference signal transmitted based on a
transmission comb.

Patentansprüche

1. Verfahren zum Übertragen eines Signals, das von
einem Benutzerendgerät, UE, während der Kommu-
nikation in einem drahtlosen Kommunikationssys-
tem durchgeführt wird, wobei das Verfahren um-
fasst:

Empfangen von Timing Advance, TA, -Informa-
tionen über einen in sich geschlossenen Unter-
rahmen mit einer Downlink-Steuerregion, einer
Downlink-Datenregion, einer Schutzzeit, GP,
zur Sende-auf-Empfang-Umschaltung und ei-
ner Uplink-Steuerregion; und
Übertragen von Uplink-Steuerinformationen
durch Vorverlegen des Übertragungszeitpunkts
entsprechend der Uplink-Steuerregion um eine
durch die TA-Informationen angegebene Zeit-
dauer,
wobei, wenn die durch die TA-Informationen an-
gegebene Zeitdauer kleiner als eine vorbe-
stimmte Länge ist, das UE zuerst ein spezifi-
sches Uplink-Signal sendet und dann die
Uplink-Steuerinformationen bei einer Restdau-
er der GP sendet, die nach Abschluss der Sen-
de-auf-Empfang-Umschaltung durch das UE
verbleibt und die von der durch die TA-Informa-
tionen angegebenen Zeitdauer abhängt.

2. Verfahren nach Anspruch 1, wobei die Restdauer
der GP in Abhängigkeit von der durch die TA-Infor-
mationen angegebenen Zeitdauer variiert wird und
das UE das spezifische Uplink-Signal sendet, wenn
die Restdauer der GP mindestens eine halbe Sym-
boldauer oder mehr beträgt.

3. Verfahren nach Anspruch 1, wobei, falls eine Basis-
station die UE anfordert, das spezifische Uplink-Si-

21 22 



EP 3 425 835 B1

13

5

10

15

20

25

30

35

40

45

50

55

gnal mit der Restdauer der GP zu übertragen, wenn
die durch die TA-Informationen angegebene Zeit-
dauer die vorbestimmte Länge oder mehr ist, das
UE Downlink-Daten empfängt, indem es annimmt,
dass mindestens ein Symbol, das sich an einem En-
de der Downlink-Datenregion befindet, punktiert
wurde oder die Rate von der Basisstation angepasst
wurde.

4. Verfahren nach Anspruch 3, wobei, bevor die GP
gestartet wird, das UE die Sende-auf-Empfang-Um-
schaltung in mindestens einem Symbol der Down-
link-Datenregion durchführt, von dem angenommen
wurde, dass es punktiert oder ratenangepasst ist.

5. Verfahren nach Anspruch 1, wobei, falls das UE nicht
für den Empfang von Downlink-Daten vorgesehen
ist, das UE eine Sende-auf-Empfang-Umschaltung
in der Downlink-Datenregion durchführt, die vor der
GP liegt.

6. Verfahren nach Anspruch 5, wobei, falls die durch
die TA-Informationen angegebene Zeitdauer die
vorbestimmte Länge oder mehr ist und das UE zum
Empfangen von Downlink-Daten vorgesehen ist, die
Übertragung des spezifischen Uplink-Signals durch
das UE unterbleibt.

7. Verfahren nach Anspruch 1, weiter umfassend:
Empfangen von Index- oder Periodeninformationen
von in sich geschlossenen Unterrahmen, in denen
das UE das spezifische Uplink-Signal über die Rest-
dauer der GP senden darf.

8. Verfahren nach Anspruch 1, wobei das spezifische
Uplink-Signal ein Uplink-Referenzsignal ist, dessen
Unterträgerabstand doppelt so groß ist wie der der
anderen Signale, oder das spezifische Uplink-Signal
ein Uplink-Referenzsignal ist, das auf der Grundlage
eines Übertragungskamms übertragen wird.

9. Benutzerendgerät, UE, für die Kommunikation in ei-
nem drahtlosen Kommunikationssystem, wobei das
UE umfasst:

einen Prozessor;
einen Empfänger zum Empfangen von Timing
Advance, TA, -Informationen auf einem in sich
geschlossenen Unterrahmen, der eine Down-
link-Steuerregion, eine Downlink-Datenregion,
eine Schutzzeit, GP, für die Sende-auf-Emp-
fang-Umschaltung und eine Uplink-Steuerregi-
on aufweist; und
einen Sender zum Übertragen von Uplink-Steu-
erinformationen durch Vorverlegen des Über-
tragungszeitpunkts entsprechend der Uplink-
Steuerregion um eine durch die TA-Informatio-
nen angegebene Zeitdauer,

wobei, wenn die durch die TA-Informationen an-
gegebene Zeitdauer kleiner als eine vorbe-
stimmte Länge ist, der Prozessor den Sender
steuert, zuerst ein spezifisches Uplink-Signal zu
senden und dann die Uplink-Steuerinformatio-
nen mit einer Restdauer der GP zu senden, die
nach Abschluss der Sende-auf-Empfang-Um-
schaltung durch das UE verbleibt und die von
der durch die TA-Informationen angegebene
Zeitdauer abhängt.

10. Verfahren zum Empfangen eines Signals, das von
einer Basisstation während der Kommunikation in
einem drahtlosen Kommunikationssystem durchge-
führt wird, wobei das Verfahren umfasst:

Übertragen, an ein Benutzerendgerät, UE, von
Timing Advance, TA, - Informationen, die ange-
ben, dass ein Übertragungszeitpunkt der
Uplink-Steuerregion vorverlegt werden sollte in
Bezug auf einen in sich geschlossenen Unter-
rahmen mit einer Downlink-Steuerregion, einer
Downlink-Datenregion, einer Schutzzeit, GP,
zur Sende-auf-Empfang-Umschaltung und ei-
ner Uplink-Steuerregion;
Empfangen eines spezifischen Uplink-Signals
von dem UE mit einer Restdauer der GP, die
nach Abschluss der Sende-auf-Empfang-Um-
schaltung durch das UE verbleibt und die von
einer durch die TA-Informationen angegebenen
Zeitdauer abhängt, wenn die durch die TA-In-
formationen angegebene Zeitdauer kleiner als
eine vorbestimmte Länge ist; und
Empfangen von Uplink-Steuerinformationen in
der Uplink-Steuerregion nach Empfang des
spezifischen Uplink-Signals.

11. Verfahren nach Anspruch 10, wobei die Restdauer
der GP in Abhängigkeit von der durch die TA-Infor-
mationen angegebenen Zeitdauer variiert wird und
das UE das spezifische Uplink-Signal empfängt, falls
die Restdauer der GP mindestens eine halbe Sym-
boldauer oder mehr beträgt.

12. Verfahren nach Anspruch 10, wobei, falls die durch
die TA-Informationen angegebene Zeitdauer die
vorbestimmte Länge oder mehr ist, die Basisstation
eine Punktierung oder Ratenanpassung für mindes-
tens ein Symbol durchführt, das sich an einem Ende
der Downlink-Datenregion befindet, und Downlink-
Daten überträgt.

13. Verfahren nach Anspruch 10, wobei, falls die durch
die TA-Informationen angegebene Zeitdauer die
vorbestimmte Länge oder mehr ist und das UE zum
Empfang von Downlink-Daten vorgesehen ist, die
Übertragung des spezifischen Uplink-Signals durch
das UE an die Basisstation weggelassen wird.
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14. Verfahren nach Anspruch 10, weiter umfassend:
Übertragen von Index- oder Periodeninformationen
von in sich geschlossenen Unterrahmen an das UE,
in denen das UE das spezifische Uplink-Signal wäh-
rend der Restdauer der GP übertragen darf.

15. Verfahren nach Anspruch 10, wobei das spezifische
Uplink-Signal ein Uplink-Referenzsignal ist, dessen
Unterträgerabstand doppelt so groß ist wie der der
anderen Signale, oder das spezifische Uplink-Signal
ein Uplink-Referenzsignal ist, das auf der Grundlage
eines Übertragungskamms übertragen wird.

Revendications

1. Procédé de transmission d’un signal exécuté par un
équipement utilisateur, UE, pendant une communi-
cation sans un système de communication sans fil,
le procédé consistant à :

recevoir des informations relatives à une avance
temporelle, TA, sur une sous-trame auto-conte-
nue ayant l’ensemble d’une région de contrôle
descendant, une région de données descen-
dantes, une période de garde, GP, pour la com-
mutation de transmission à réception, et une ré-
gion de contrôle montant ; et
transmettre les informations de contrôle mon-
tant par avancement de la synchronisation de
la transmission correspondant à la région de
contrôle montant d’une longueur de temps indi-
quée par les informations de TA,
lorsque la longueur de temps indiquée par les
informations de TA est inférieure à une longueur
prédéfinie, l’UE transmettant d’abord un signal
montant spécifique et ensuite transmettant les
informations de contrôle montant selon une du-
rée restante de la GP, qui reste après la fin de
la commutation de transmission à réception par
l’UE et qui dépend de la longueur de temps in-
diquée par les informations de TA.

2. Procédé selon la revendication 1, la durée restante
de la GP étant modifiée en fonction de la longueur
de temps indiquée par les informations de TA, et
l’UE transmettant le signal montant spécifique si la
durée restante de la GP est au moins une durée de
demi-symbole ou plus.

3. Procédé selon la revendication 1, si une station de
base demande à l’UE de transmettre le signal mon-
tant spécifique pendant la durée restante de la GP
lorsque la longueur de temps indiquée par les infor-
mations de PA est la longueur prédéfinie ou plus,
l’UE recevant des données descendantes par sup-
position qu’au moins un symbole situé à une extré-
mité de la région de données descendantes a été

poinçonnée ou dont la vitesse a été adaptée par la
station de base.

4. Procédé selon la revendication 3, avant le début de
la GP, l’UE procédant à la commutation de transmis-
sion à réception dans au moins un symbole de la
région de données descendantes, que l’on présume
avoir été poinçonnée ou dont la vitesse a été adap-
tée.

5. Procédé selon la revendication 1, si l’UE n’est pas
programmé pour recevoir des données descendan-
tes, l’UE procédant à la commutation de transmis-
sion à réception dans la région de données descen-
dantes située avant la GP.

6. Procédé selon la revendication 5, si la longueur du
temps indiquée par les informations de TA, étant la
longueur prédéfinie ou plus et l’UE étant programmé
pour recevoir les données descendantes, la trans-
mission du signal montant spécifique, par l’UE, étant
omise.

7. Procédé selon la revendication 1, consistant en outre
à :
recevoir un indice ou des informations de période
des sous-trames auto-contenues, dans lesquelles
l’UE est autorisé à transmettre le signal montant spé-
cifique pendant la durée restante de la GP.

8. Procédé selon la revendication 1, le signal montant
spécifique étant un signal de référence montant dont
l’espacement de sous-porteuse est deux fois supé-
rieur à celui des autres signaux, ou le signal montant
spécifique étant un signal montant de référence
transmis en fonction d’un peigne de transmission.

9. Équipement utilisateur, UE, pour la communication
dans un système de communication sans fil, l’UE
comprenant :

un processeur ;
un récepteur pour recevoir des informations re-
latives à l’avance temporelle, TA, sur une sous-
trame auto-contenue ayant l’ensemble d’une ré-
gion de contrôle descendant, une région de don-
nées descendantes, une période de garde, GP,
pour la commutation de transmission à récep-
tion, et une région de contrôle montant ; et
un émetteur pour transmettre les informations
de contrôle montant par avancement de la syn-
chronisation de la transmission correspondant
à la région de contrôle montant indiqué par les
informations de TA,
lorsque la longueur de temps indiquée par les
informations de TA est inférieure à une longueur
prédéfinie, l’UE transmettant d’abord un signal
montant spécifique et ensuite transmettant les
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informations de contrôle montant selon une du-
rée restante de la GP, qui reste après la fin de
la commutation de transmission à réception par
l’UE et qui dépend de la longueur de temps in-
diquée par les informations de TA.

10. Procédé de réception d’un signal exécuté par une
station de base pendant la communication dans un
système de communication sans fil, le procédé con-
sistant à :
transmettre, à un équipement utilisateur, les infor-
mations relatives à l’avance temporelle, TA, indi-
quant que la synchronisation de transmission de la
région de contrôle montant devrait être déplacée
vers l’avant, par rapport à une sous-trame auto-con-
tenue ayant une région de contrôle descendant, une
région de données descendantes, une période de
garde, GP, pour la commutation de transmission à
réception, et une région de contrôle montant ;

11. Procédé selon la revendication 10, la durée restante
de la GP étant modifiée en fonction de la longueur
du temps indiquée par les informations de TA, et
l’UE recevant le signal montant spécifique si la durée
restante de la GP est au moins une durée de demi-
symbole ou plus.

12. Procédé selon la revendication 10, si la longueur de
temps indiquée par les informations de TA étant la
longueur prédéfinie ou plus, la station de base pro-
cédant au poinçonnage ou à l’adaptation de la vites-
se pour au moins un symbole situé au niveau d’une
extrémité de la région des données descendantes
et transmettant les données descendantes.

13. Procédé selon la revendication 10, si la longueur de
temps indiquée par les informations de TA est la lon-
gueur prédéfinie ou plus et l’UE est programmé pour
recevoir les données descendantes, la transmission
du signal montant spécifique, par l’UE à la station
de base, étant omise.

14. Procédé selon la revendication 10, consistant en
outre à :
transmettre, à l’UE, un indice ou des informations de
période des sous-trames auto-contenues, dans les-
quelles l’UE est autorisé à transmettre le signal mon-
tant spécifique pendant la durée restante de la GP.

15. Procédé selon la revendication 10, le signal montant
spécifique étant un signal montant de référence dont
l’espacement de sous-porteuse étant deux fois su-
périeur à celui des autres signaux, ou le signal mon-
tant spécifique étant un signal montant de référence
transmis en fonction d’un peigne de transmission.
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