woO 2009/088172 A2 | 1IN0 00 OO O AT

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization Vd”Ij

) IO O T OO 0O

International Bureau

(43) International Publication Date
16 July 2009 (16.07.2009)

(10) International Publication Number

WO 2009/088172 A2

(51) International Patent Classification:
HO04B 7/26 (2006.01)

(21) International Application Number:
PCT/KR2008/007809

(22) International Filing Date:
30 December 2008 (30.12.2008)

(25) Filing Language: English

(26) Publication Language: English

(30) Priority Data:
10-2008-0001294 4 January 2008 (04.01.2008) KR

(71) Applicant (for all designated States except US): LG
ELECTRONICS INC. [KR/KR]; 20, Yeouido-dong,

Yeongdeungpo-gu, Seoul 150-721 (KR).

(72) Inventors; and

(75) Inventors/Applicants (for US only): AHN, Seung Jin
[KR/KR]; LG R & D Complex, 533, Hogye 1-dong, Don-
gan-gu, Anyang-si, Gyeonggi-do 431-749 (KR). NAM,
Seung Woo [KR/KR]; LG R & D Complex, 533, Hogye
1-dong, Dongan-gu, Anyang-si, Gyeonggi-do 431-749
(KR). KIM, Mu Ryong [KR/KR]; LG R & D Complex,
533, Hogye 1-dong, Dongan-gu, Anyang-si, Gyeonggi-do
431-749 (KR). PARK, Hyun Wook [KR/KR]; LG R &

D Complex, 533, Hogye 1-dong, Dongan-gu, Anyang-si,

Gyeonggi-do 431-749 (KR).
(74) Agent: YANG, Moon Ock; S & IP Patent & Law Firm,
10F, Songam BIldg., #642-10, Yeoksam-dong, Gang-
nam-gu, Seoul 135-080 (KR).
(81) Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AOQ, AT, AU, AZ,BA, BB, BG, BH, BR, BW, BY, BZ, CA,
CH, CN, CO, CR, CU, CZ, DE, DK, DM, DO, DZ, EC, EE,
EG, ES, FI, GB, GD, GE, GH, GM, GT, HN, HR, HU, ID,
1L, IN, IS, JP, KE, KG, KM, KN, KP,KZ, LA, LC, LK, LR,
LS, LT, LU, LY, MA, MD, ME, MG, MK, MN, MW, MX,
MY, MZ, NA, NG, NI, NO, NZ, OM, PG, PH, PL, PT, RO,
RS, RU, SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TJ, TM,
TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.
(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
FR, GB,GR, HR, HU, IE, IS, IT, LT, LU, LV, MC, MT, NL,
NO, PL, PT, RO, SE, SI, SK, TR), OAPI (BF, BJ, CF, CG,
CIL, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Published:
without international search report and to be republished
upon receipt of that report

(54) Title: METHOD FOR TRANSMITTING UPLINK CONTROL SIGNAL

(57) Abstract: A method for transmitting an uplink

[FI g 8] control signal includes receiving scheduling informa-
) tion for transmission of the uplink control signal, and
transmitting the uplink control signal according to the
scheduling information. Various control signals can
BS UE be transmitted without interference with other control
signals while maintaining a single carrier property.
UPLINK SCHEDULING MESSAGE {5310
UPLINK CONTROL SIGNAL L _$320




WO 2009/088172 PCT/KR2008/007809

Description

METHOD FOR TRANSMITTING UPLINK CONTROL SIGNAL

[1]

[2]

[3]

[4]

[5]
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[7]

[8]

Technical Field

The present invention relates to wireless communications, and more particularly, to a
method for transmitting an uplink control signal in a wireless communication system.
Background Art

In order to maximize efficiency of a limited radio resource in a wideband wireless
communication system, methods for more effectively transmitting data in time, space,
and frequency domains have been provided.

Transmission of a control signal on the time, space, and frequency domains is an
essential and indispensable factor to implement various transmission or reception
methods for high-speed packet transmission. A channel for transmitting the control
signal is referred to as a control channel. Examples of an uplink control signal include
an acknowledgement (ACK)/negative-acknowledgement (NACK) signal that is a
response for downlink data transmission, a channel quality indicator (CQI) indicating
downlink channel quality, a sounding reference signal for uplink scheduling, a
scheduling request signal for requesting uplink radio resource allocation, etc.

In general, there is a limitation in radio resources allocated to the control channel.
This is because a transfer rate can be reduced when a large amount of radio resources
are allocated to the control channel since a small amount of radio resources are
allocated to a data channel (or traffic channel). However, scheduling may not be
properly performed when the control signal is not transmitted. In particular, the uplink
control signal is restrictively transmitted due to a limitation in power or battery
capacity of a user equipment.

Accordingly, there is a need for a method capable of effectively transmitting various

uplink control signals.
Disclosure of Invention

Technical Problem

The present invention provides a method for scheduling transmission of an uplink
control signal by using uplink scheduling information.
Technical Solution

According to an aspect of the present invention, a method for transmitting an uplink
control signal includes receiving scheduling information for transmission of the uplink
control signal, and transmitting the uplink control signal according to the scheduling
information.

In some embodiments, the uplink control signal may be at least one of an ac-
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knowledgment (ACK)/negative-acknowledgement (NACK) signal, a channel quality
indicator (CQI), and a sounding reference signal. The scheduling information may be
received through a physical downlink control channel (PDCCH), or the scheduling in-
formation may be a medium access control (MAC) message and is received through a

physical downlink shared channel (PDSCH).
According to another aspect of the present invention, a method for scheduling an

uplink control signal includes transmitting scheduling information for transmission of
the uplink control signal, and receiving the uplink control signal according to the

scheduling information.

Advantageous Effects

Various control signals such as an acknowledgment
(ACK)/negative-acknowledgement (NACK) signal, a channel quality indicator (CQI),
and a sounding reference signal can be transmitted without interference with other
control signals while maintaining a single carrier property.
Brief Description of the Drawings

FIG. 1 shows a wireless communication system.

FIG. 2 is a block diagram showing a transmitter according to an embodiment of the
present invention.

FIG. 3 shows a structure of a radio frame.

FIG. 4 shows a structure of an uplink subframe.

FIG. 5 shows a structure of an acknowledgment (ACK)/negative-acknowledgement
(NACK) channel.

FIG. 6 shows a structure of a channel quality indicator (CQI) channel.

FIG. 7 shows an example of an uplink subframe for transmitting a sounding
reference signal.

FIG. 8 is a flow diagram showing a method for transmitting a control signal
according to an embodiment of the present invention.

FIG. 9 shows a structure of a downlink subframe.

FIG. 10 shows an example of a medium access control (MAC) message.

Mode for the Invention

FIG. 1 shows a wireless communication system. The wireless communication system
can be widely deployed to provide a variety of communication services, such as
voices, packet data, etc.

Referring to FIG. 1, the wireless communication system includes at least one user
equipment (UE) 10 and a base station (BS) 20. The UE 10 may be fixed or mobile, and
may be referred to as another terminology, such as a mobile station (MS), a user

terminal (UT), a subscriber station (SS), a wireless device, etc. The BS 20 is generally
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a fixed station that communicates with the UE 10 and may be referred to as another
terminology, such as a node-B, a base transceiver system (BTS), an access point, etc.
There are one or more cells within the coverage of the BS 20.

Hereinafter, a downlink is defined as a communication link from the BS 20 to the UE
10, and an uplink is defined as a communication link from the UE 10 to the BS 20. In
the downlink, a transmitter may be a part of the BS 20, and a receiver may be a part of
the UE 10. In the uplink, the transmitter may be a part of the UE 10, and the receiver
may be a part of the BS 20.

FIG. 2 is a block diagram showing a transmitter according to an embodiment of the
present invention.

Referring to FIG. 2, a transmitter 100 includes a transmit (Tx) processor 110, a
discrete Fourier transform (DFT) unit 120 that performs a DFT, and an inverse fast
Fourier transform (IFFT) unit 130 that performs an IFFT. The DFT unit 120 performs
the DFT on data processed by the Tx processor 110 and outputs a frequency-domain
symbol. The data input to the DFT unit 120 may be a control signal and/or user data.
The IFFT unit 130 performs the IFFT on the received frequency-domain symbol and
outputs a Tx signal. The Tx signal is a time domain signal and is transmitted through a
Tx antenna 190. The time-domain symbol output from the IFFT unit 130 is referred to
as an orthogonal frequency division multiplexing (OFDM) symbol. Since the IFFT is
performed after DFT spreading, the time-domain symbol output from the IFFT unit
130 is also referred to as a single carrier-frequency division multiple access
(SC-FDMA) symbol. An SC-FDMA scheme is a scheme in which spreading is
achieved by performing the DFT at a previous stage of the IFFT unit 130 and is ad-
vantageous over an OFDM scheme in terms of decreasing a peak-to-average power
ratio (PAPR).

Although the SC-FDMA scheme is described herein, multiple access schemes used
in the present invention are not limited thereto. For example, various multiple access
schemes may be used such as code division multiple access (CDMA), time division
multiple access (TDMA), frequency division multiple access (FDMA), single-carrier
FDMA (SC-FDMA), orthogonal frequency division multiple access (OFDMA), etc.

Different multiple access schemes may be used for uplink and downlink in the
wireless communication system. For example, the SC-FDMA scheme may be used for
uplink, and the OFDMA scheme may be used for downlink.

FIG. 3 shows a structure of a radio frame.

Referring to FIG. 3, the radio frame includes 10 subframes. One subframe can
include two slots. One slot can include a plurality of OFDM symbols in a time domain
and at least one subcarrier in a frequency domain. The slot is a unit of radio resource

allocation in the time domain. For example, one slot can include 7 or 6 OFDM
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[30] The radio frame structure is shown for exemplary purposes only, and thus the
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number of subframes included in the radio frame or the number of slots included in the
subframe or the number of OFDM symbols included in the slot is not limited thereto.

FIG. 4 shows a structure of an uplink subframe.

Referring to FIG. 4, the uplink subframe can be divided into two parts, that is, a
control region and a data region. Since the control region and the data region use
different frequency bands, frequency division multiplexing (FDM) have been
achieved.

The control region is used to transmit only a control signal and is generally assigned
to a control channel. The data region is used to transmit data and is generally assigned
to a data channel. A channel assigned to the control region is referred to as a physical
uplink control channel (PUCCH). A channel assigned to the data region is referred to
as a physical uplink shared channel (PUSCH). The control channel transmits the
control signal. The data channel transmits the user data. The control signal includes a
plurality of signals other than the user data. That is, the control signal includes an ac-
knowledgement (ACK)/negative-acknowledgement (NACK) signal, a channel quality
indicator (CQI), a scheduling request signal, a sounding reference signal, etc.

Only the control signal is carried on the control region. The user data and the control
signal can be carried together on the data region. That is, when a UE transmits only the
control signal, the control region can be assigned to transmit the control signal. In
addition, when the UE transmits both the data and the control signal, the data region
can be assigned to transmit the data and the control signal. In an exceptional case, even
if only the control signal is transmitted, the control signal may be transmitted in a large
amount or the control signal may not be suitable to be transmitted through the control
region. In this case, a radio resource can be assigned to the data region to transmit the
control signal.

If there is no data to be transmitted when the control signal is transmitted, a
transmitter transmits the control signal by modulating the control signal in the control
region according to the SC-FDMA scheme. As a method for transmitting the control
signal in the control region, frequency division multiplexing (FDM) or code division
multiplexing (CDM) may be used between UEs.

A slot allocated to each UE is frequency-hopped on a subframe. That is, one of two
slots allocated to one UE is assigned to one side of a frequency band, and the other slot
is assigned to the other side of the frequency band. A frequency diversity gain can be
obtained by transmitting one control channel for the UE through the slots, each of
which is allocated to a different subcarrier.

For clarity, it is assumed hereinafter that one slot consists of 7 OFDM symbols, and
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one subframe including two slots consists of 14 OFDM symbols. The number of
OFDM symbols included in one subframe or the number of OFDM symbols included
in one slot is for exemplary purposes only, and thus technical features of the present
invention is not limited thereto.

FIG. 5 shows a structure of an ACK/NACK channel. The ACK/NACK channel is a
control channel through which an ACK/NACK signal is transmitted to perform a
hybrid automatic repeat request (HARQ) operation. The ACK/NACK signal is a
transmission and/or reception confirm signal for downlink data.

Referring to FIG. 5, among 7 OFDM symbols included in one slot, a reference signal
(RS) is transmitted in three consecutive OFDM symbols in the middle portion of the
slot and the ACK/NACK signal is transmitted in the remaining four OFDM symbols.
The RS is transmitted in three contiguous OFDM symbols located in the middle
portion of the slot. The location and number of symbols used in the RS may vary
depending on a control channel. Changes in the location and number of the symbols
may result in changes in those of symbols used in the ACK/NACK signal.

When the control signal is transmitted within a pre-assigned band, frequency-domain
spreading and time-domain spreading are simultaneously used to increase the number
of multiplexable UEs and the number of control channels. A frequency-domain
spreading code is used to spread the ACK/NACK signal on a frequency domain. A
Zadoff-Chu (ZC) sequence is one of constant amplitude zero auto-correlation
(CAZAC) sequences and can be used as the frequency-domain spreading code.

A k-th element c(k) of a ZC sequence having an index of M can be expressed as
shown:

MathFigure 1
[Math.1]

C(k):exp{_jan(k+l)

N

} . when N 1s odd number

2
Mk

= {L
c(k)=exp iy,

where N denotes a length of the ZC sequence. The index M is a natural number equal

} ., when N 1s evennumber

to or less than N. M and N are relatively prime to each other.

UEs can be respectively identified by using ZC sequences having different circular
shift values. The number of available circular shifts may vary according to channel
delay spread.

After being subjected to frequency-domain spreading, the ACK/NACK signal is

subjected to IFFT processing and is then spread again in a time domain by using a
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time-domain spreading code. The ACK/NACK signal is spread using four time-
domain spreading codes w,, Wi, W, and w; for four OFDM symbols. The RS is spread
using a spreading code having a length of 3.

FIG. 6 shows a structure of a CQI channel. The CQI channel is a control channel for
transmitting a CQI.

Referring to FIG. 6, among 7 OFDM symbols included in one slot, a reference signal
(RS) is transmitted in 2 OFDM symbols separated by an interval of 3 OFDM symbols,
and the CQI is transmitted in the remaining 5 OFDM symbols. This is for exemplary
purposes only, and thus the location or number of OFDM symbols used for the RS or
the location or number of symbols used for the CQI can be modified. When quadrature
phase shift keying (QPSK) mapping is used for one OFDM symbol, one slot can carry
a 10-bit CQI value since a 2-bit CQI value can be carried. For one subframe, a
maximum of 20-bit CQI value can be carried. In addition to the QPSK, other
modulation schemes (e.g., 16-quadrature amplitude modulation (QAM)) can be used
for the CQI.

A frequency-domain spreading code is used to spread the CQI over a frequency
domain. A ZC sequence can be used as the frequency-domain spreading code.

Unlike 2-dimensional spreading used in the ACK/NACK channel, only
I-dimensional spreading is used in the CQI channel, and a transmission capacity of the
CQIl is increased. Although only the frequency-domain spreading is described herein as
an example, time-domain spreading can also be used in the CQI channel.

FIG. 7 shows an example of an uplink subframe for transmitting a sounding
reference signal (SRS).

Referring to FIG. 7, the subframe can be divided into two parts, i.e., a control region
and a data region. The SRS may be transmitted through one OFDM symbol throughout
the entire frequency band. The location and number of OFDM symbols on which the
SRS is arranged are for exemplary purposes only, and thus the SRS can be arranged on
two or more OFDM symbols.

The SRS is transmitted for uplink scheduling from a UE to a BS to measure an
uplink channel response as accurately as possible. Unlike an RS for data demodulation,
the SRS is transmitted throughout the entire frequency band. The SRS may be
transmitted throughout the entire uplink frequency band at once or may be split over a
plurality of frequency bands so as to be sequentially transmitted.

Since the SRS occupies one OFDM symbol on one subframe, the SRS is arranged on
one of two slots. However, it is not mandatory to transmit the SRS in every subframe
according to a system. The SRS can be transmitted periodically or non-periodically.

To maintain an orthogonality of a control signal transmitted through a control

channel, another RS or another control signal must not be multiplexed with an OFDM
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symbol on which the SRS is transmitted. That is, a system operation must be achieved
by designing the ACK/NACK channel or the CQI channel in such a manner that
neither one of the ACK/NACK signal, the CQI, and the RS is arranged on the OFDM
symbol on which the SRS is arranged or in such a manner that there is no resource
region where the control signal and the SRS overlap at the same time. If the ACK/
NACK or the CQI is previously arranged in a resource region (e.g., OFDM symbol) to
which the SRS is allocated, a portion where the ACK/NACK signal or the CQI
overlaps is punctured from the resource region.

It is difficult to simultaneously transmit the ACK/NACK signal and the CQI. This is
because the ACK/NACK channel and the CQI channel are not orthogonal to each
other. The SRS is also difficult to be transmitted simultaneously with the ACK/NACK
signal the CQI. This is because a single carrier property cannot be kept. However,
since one BS generally provides a service to a plurality of UEs, there is a need to
schedule transmission of the ACK/NACK channel, the CQI channel, and the SRS.

FIG. 8 is a flow diagram showing a method for transmitting a control signal
according to an embodiment of the present invention.

Referring to FIG. 8, a BS transmits an uplink scheduling message to a UE (step
S310). The uplink scheduling message can be transmitted through a physical dedicated
control channel (PDCCH) or can be transmitted using a medium access control (MAC)
message. The uplink scheduling message includes scheduling information for
transmission of an uplink control signal. When transmission periods for at least two
uplink control signal are overlapped, the scheduling information may represent which
uplink control signal is transmitted.

The UE transmits the uplink control signal by using the scheduling information
included in the uplink scheduling message (step S320).

Assume that an ACK/NACK signal and a CQI are used. In general, the CQI is peri-
odically transmitted, and the ACK/NACK signal is transmitted in an event-driven
manner. In this case, the BS can know an exact time at which the UE transmits the
ACK/NACK signal. This is because the UE transmits the ACK/NACK signal ata pre-
determined time after receiving downlink data. The ACK/NACK signal is generally
transmitted with a higher priority than CQI information. If the CQI and the ACK/
NACK signal have to be simultaneously transmitted, a specific control is required.

If it is assumed that the uplink scheduling information is a CQI request (CQI-REQ)
and if CQI reporting is periodically performed, CQI transmission can be controlled
with respect to the ACK/NACK signal according to Table 1 below.

Table 1
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[Table 1]
[Table |
CQI-REQ CQI period CQI transmission
0 0 X (ACK/NACK transmission)
0 X X
1 0 0
1 X 0

[63] If the CQI-REQ is ‘0’, it indicates that CQI transmission is suspended. If the CQI-

[64]

[65]

[66]

[67]

[68]

REQ is ‘1’, it indicates that CQI transmission is performed. If the CQI-REQ is ‘0’ and
if it is a CQI period, the CQI is not transmitted. In this case, the ACK/NACK signal
can be transmitted instead of the CQI. If the CQI-REQ is ‘0’ and if it is not the CQI
period, the CQI is not transmitted. If the CQI-REQ is ‘1’ and if it is the CQI period, the
CQI is transmitted. If the CQI-REQ is ‘1’ and if it is not the CQI period, the CQI is
transmitted.

Since the CQI-REQ is included in an uplink scheduling message and is then reported
to the UE, collision between an ACK/NACK channel and a CQI channel can be
avoided.

If there is a case where the ACK/NACK signal needs to be transmitted when the
CQI-REQ s ‘1’, the UE does not transmit the CQI but transmits only the ACK/NACK
signal. When the CQI is not transmitted from the UE at a time estimated by the BS, the
BS retransmits the CQI-REQ by setting the CQI-REQ to “1°.

When the uplink scheduling information is an SRS request (SRS-REQ), transmission
of the SRS can be controlled with respect to the CQI and the ACK/NACK signal
according to Table 2 below.

Table 2
[Table 2]
[Table |
SRS-REQ COQI transmission |ACK/NACK SRS transmission
transmission
1 X X 0
1 0 X 0
1 X 0 0
0 don't care don't care X

If the SRS-REQ is ‘0, it implies that SRS transmission is suspended. If the SRS-
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REQ is ‘17, it implies that SRS transmission is performed. If the SRS-REQ is ‘1” and if
the CQI and the ACK/NACK signal are not transmitted, the SRS is transmitted. If the
SRS-REQ is ‘1° and if the CQI or the ACK/NACK signal is transmitted, the SRS is
transmitted by puncturing a portion corresponding to the SRS in the CQI channel or
the ACK/NACK channel. If the SRS-REQ is ‘0’, the SRS is not transmitted irre-
spective of whether the CQI or the ACK/NACK signal is transmitted.

FIG. 9 shows a structure of a downlink subframe.

Referring to FIG. 9, 1st to 3rd OFDM symbols of the subframe are allocated to a
control region, and the remaining OFDM symbols are allocated to a data region. A
channel assigned to the control region is referred to as a physical downlink control
channel (PDCCH). A channel assigned to the data channel is referred to as a physical
downlink shared channel (PDSCH).

An uplink scheduling message can be transmitted through the PDCCH. This is
because the uplink scheduling message is 1-bit or 2-bit information.

FIG. 10 shows an example of a MAC message.

Referring to FIG. 10, the MAC message constitutes an uplink scheduling message. A
MAC protocol data unit (PDU) includes a MAC header and a MAC payload including
at least one MAC service data unit (SDU). The MAC header includes an LCID field,
an L field, and an E field. The LCID field is a logical channel identifier (ID) field for
identifying a logical channel instance of the MAC SDU. Each MAC SDU has one
LCID. The L field indicates a length of the MAC SDU. The E field is a flag for in-
dicating whether the MAC header includes more fields. If the E field is ‘0’, the MAC
header is followed by additional LCID, E, and L fields. If the E field is ‘1°, the MAC
header is followed by the MAC payload.

The MAC header includes an LCIDs and an Rs. The LCIDs is an ID indicating the
Rs, i.e., scheduling information. The Rs is uplink scheduling information indicating an
SRS-REQ and/or a CQI-REQ.

When there is no need to transmit a PDCCH for a specific period of time as in the
case of a voice over IP (VoIP), the uplink scheduling message can be configured in a
format of a MAC message and can be transmitted through a PDSCH.

The present invention can be implemented with hardware, software, or combination
thereof. In hardware implementation, the present invention can be implemented with
one of an application specific integrated circuit (ASIC), a digital signal processor
(DSP), a programmable logic device (PLD), a field programmable gate array (FPGA),
a processor, a controller, a microprocessor, other electronic units, and combination
thereof, which are designed to perform the aforementioned functions. In software im-
plementation, the present invention can be implemented with a module for performing

the aforementioned functions. Software is storable in a memory unit and executed by
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the processor. Various means widely known to those skilled in the art can be used as
the memory unit or the processor.

While the present invention has been particularly shown and described with reference
to exemplary embodiments thereof, it will be understood by those skilled in the art that
various changes in form and details may be made therein without departing from the
spirit and scope of the invention as defined by the appended claims. The exemplary
embodiments should be considered in descriptive sense only and not for purposes of
limitation. Therefore, the scope of the invention is defined not by the detailed de-
scription of the invention but by the appended claims, and all differences within the

scope will be construed as being included in the present invention.
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Claims

A method for transmitting an uplink control signal, the method comprising:
receiving scheduling information for transmission of the uplink control signal;
and

transmitting the uplink control signal according to the scheduling information.
The method of claim 1, wherein the uplink control signal is at least one of an ac-
knowledgment (ACK)/negative-acknowledgement (NACK) signal, a channel
quality indicator (CQI), and a sounding reference signal.

The method of claim 1, wherein the scheduling information is received through a
physical downlink control channel (PDCCH).

The method of claim 1, wherein the scheduling information is a medium access
control (MAC) message and is received through a physical downlink shared
channel (PDSCH).

A method for scheduling an uplink control signal, the method comprising:
transmitting scheduling information for transmission of the uplink control signal;
and

receiving the uplink control signal according to the scheduling information.
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