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Description

BACKGROUND

[0001] The following relates generally to wireless com-
munications, and more specifically to feedback transmis-
sions using uplink shared channel.
[0002] Wireless communications systems are widely
deployed to provide various types of communication con-
tent such as voice, video, packet data, messaging, broad-
cast, and so on. These systems may be capable of sup-
porting communication with multiple users by sharing the
available system resources (e.g., time, frequency, and
power). Examples of such multiple-access systems in-
clude fourth generation (4G) systems such as Long Term
Evolution (LTE) systems, LTE-Advanced (LTE-A) sys-
tems, or LTE-A Pro systems, and fifth generation (5G)
systems which may be referred to as New Radio (NR)
systems. These systems may employ technologies such
as code division multiple access (CDMA), time division
multiple access (TDMA), frequency division multiple ac-
cess (FDMA), orthogonal FDMA (OFDMA), or discrete
Fourier transform spread orthogonal frequency division
multiplexing (DFT-S-OFDM). A wireless multiple-access
communications system may include a number of base
stations or network access nodes, each simultaneously
supporting communication for multiple communication
devices, which may be otherwise known as user equip-
ment (UE).
[0003] NTT Docomo, Inc: "UCI multiplexing", 3GPP
R1-1718213, discusses UCI multiplexing on PUSCH for
both slot-based and non-slot-based scheduling.
[0004] CATT: "Multiplexing of UCI and UL data on
PUSCH", 3GPP R1-1717831, discusses the multiplexing
of UCI and UL data on PUSCH.

SUMMARY

[0005] The described techniques relate to the support
of feedback transmissions using uplink shared channel.
The invention is defined by the appended independent
claims and further embodiments are described by the
dependent claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0006]

FIG. 1 illustrates an example of a wireless commu-
nications system that supports feedback transmis-
sions using uplink shared channel.

FIG. 2 illustrates an example of a wireless commu-
nications system that supports feedback transmis-
sions using uplink shared channel.

FIG. 3 illustrates an example of a timeline that sup-
ports feedback transmissions using uplink shared

channel.

FIG. 4 illustrates an example of a timeline that sup-
ports feedback transmissions using uplink shared
channel in accordance with aspects of the present
disclosure.

FIG. 5 illustrates a claimed process flow that sup-
ports feedback transmissions using uplink shared
channel.

FIGs. 6 and 7 show block diagrams of devices that
support feedback transmissions using uplink shared
channel.

FIG. 8 shows a block diagram of a communications
manager that supports feedback transmissions us-
ing uplink shared channel.

FIG. 9 shows a diagram of a system including a de-
vice that supports feedback transmissions using up-
link shared channel.

FIGs. 10 and 11 show block diagrams of devices that
support feedback transmissions using uplink shared
channel.

FIG. 12 shows a block diagram of a communications
manager that supports feedback transmissions us-
ing uplink shared channel.

FIG. 13 shows a diagram of a system including a
device that supports feedback transmissions using
uplink shared channel.

FIGs. 14 through 20 show flowcharts illustrating
methods that support feedback transmissions using
uplink shared channel.

DETAILED DESCRIPTION

[0007] Wireless communications systems may imple-
ment control messages (e.g., physical downlink control
channel (PDCCH) messages transmitted by a base sta-
tion) to grant or schedule resources for subsequent data
transmissions (e.g., where the data transmissions are
sent over a physical downlink shared channel (PDSCH)).
If a user equipment (UE) receives and successfully de-
codes a PDCCH message from a base station, the UE
may then monitor the resources indicated by the PDCCH
to receive and decode a downlink data transmission
scheduled by the PDCCH message. The UE may, in
some cases, generate feedback for the base station to
indicate whether receipt of the downlink data transmis-
sion was successful and transmit this feedback to the
base station. In low latency operations (e.g., in ultra-re-
liable low latency communications (URLLC)), latency in-
troduced when transmitting the feedback to the base sta-
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tion may not meet latency targets, resulting in inefficient
or in some cases, lost communications.
[0008] Various aspects of the present disclosure pro-
vide for feedback transmissions using an uplink shared
channel. For example, a UE may transmit feedback to a
base station indicating the success of receiving or de-
coding a PDSCH transmission. The UE may transmit the
feedback via physical uplink shared channel (PUSCH)
resources indicated by an uplink grant received from the
base station. In some systems, the UE may not transmit
feedback for a PDSCH transmission to the base station
on PUSCH resources indicated by an uplink grant re-
ceived by the UE prior to receiving the PDSCH transmis-
sion. For example, the UE may transmit feedback for a
PDSCH transmission on PUSCH resources indicated to
the UE by an uplink grant received after the PDSCH
transmission. However, if the UE receives the PDSCH
transmission after receiving the uplink grant and prior to
the PUSCH resources indicated by the uplink grant, la-
tency may be decreased by transmitting the feedback for
the PDSCH transmission on the PUSCH resources (e.g.,
when compared to transmitting the feedback for the PD-
SCH transmission on resources as indicated by a later
uplink grant, or as periodically scheduled). To decrease
latency, the UE may transmit the feedback to the base
station on the PUSCH resources, which may be indicated
by an uplink grant received prior to the PDSCH transmis-
sion.
[0009] In some cases, the UE may transmit the feed-
back for multiple PDSCH transmissions. For instance,
the base station may transmit a second PDSCH trans-
mission to the UE prior to transmitting the uplink grant
for the set of uplink data transmissions. Here, the UE
may transmit the first feedback associated with the first
PDSCH transmission (e.g., the PDSCH transmission re-
ceived after receiving the uplink grant) and the second
feedback associated with the second PDSCH transmis-
sion (e.g., the PDSCH transmission received by the UE
prior to receiving the uplink grant) on the PUSCH resourc-
es. In some cases, the UE may generate a first codebook
associated with the first feedback and a second separate
codebook associated with the second feedback. Here,
the UE may map the first and second feedback to the
PUSCH resources based on their corresponding code-
books. In some cases, the UE may map the second feed-
back to the PUSCH resources according to feedback
mapping information within a downlink grant (e.g., for the
second PDSCH transmission). The UE may map the first
feedback to the PUSCH resources by puncturing the
PUSCH data resources. Alternatively, the UE may map
the first feedback to the PUSCH resources and rate
match the PUSCH data. Additionally or alternatively, the
codebook for the first feedback may additionally include
resources for the second feedback. Here, the UE may
include the second feedback within the same resources
indicated by the codebook for the first feedback.
[0010] The UE may map the first or second feedback
to resources within the PUSCH following resources allo-

cated to a demodulation reference signal (DMRS). If the
UE is transmitting the second feedback (e.g., corre-
sponding to a PDSCH transmission received prior to re-
ceiving an uplink grant) during the PUSCH resources,
the UE may map the second feedback to the first non-
DMRS signal within the PUSCH resources. For transmit-
ting the first feedback (e.g., corresponding to a PDSCH
transmission received after receiving the uplink grant),
the UE may also map the first feedback to the PUSCH.
In a first example, the UE may map the first feedback to
the first PUSCH symbols that are not DMRS symbols,
second feedback symbols, or symbols being used for
other control information (e.g., channel state information
(CSI), uplink control information (UCI)). In a second ex-
ample, the UE may map the first feedback to a first non-
DMRS symbol that is on or after a corresponding uplink
control channel (e.g., a physical uplink control channel
(PUCCH)).
[0011] Aspects of the disclosure are initially described
in the context of wireless communications systems. Var-
ious examples of timelines and process flows are then
discussed. Aspects of the disclosure are further illustrat-
ed by and described with reference to apparatus dia-
grams, system diagrams, and flowcharts that relate to
feedback transmissions using an uplink shared channel.
[0012] FIG. 1 illustrates an example of a wireless com-
munications system 100 that supports feedback trans-
missions using uplink shared channel in accordance with
aspects of the present disclosure. The wireless commu-
nications system 100 includes base stations 105, UEs
115, and a core network 130. In some examples, the
wireless communications system 100 may be a Long
Term Evolution (LTE) network, an LTE-Advanced (LTE-
A) network, an LTE-A Pro network, or a New Radio (NR)
network. In some cases, wireless communications sys-
tem 100 may support enhanced broadband communica-
tions, ultra-reliable (e.g., mission critical) communica-
tions, low latency communications, or communications
with low-cost and low-complexity devices.
[0013] Base stations 105 may wirelessly communicate
with UEs 115 via one or more base station antennas.
Base stations 105 described herein may include or may
be referred to by those skilled in the art as a base trans-
ceiver station, a radio base station, an access point, a
radio transceiver, a NodeB, an eNodeB (eNB), a next-
generation NodeB or giga-NodeB (either of which may
be referred to as a gNB), a Home NodeB, a Home eNo-
deB, or some other suitable terminology. Wireless com-
munications system 100 may include base stations 105
of different types (e.g., macro or small cell base stations).
The UEs 115 described herein may be able to commu-
nicate with various types of base stations 105 and net-
work equipment including macro eNBs, small cell eNBs,
gNBs, relay base stations, and the like.
[0014] Each base station 105 may be associated with
a particular geographic coverage area 110 in which com-
munications with various UEs 115 is supported. Each
base station 105 may provide communication coverage
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for a respective geographic coverage area 110 via com-
munication links 125, and communication links 125 be-
tween a base station 105 and a UE 115 may utilize one
or more carriers. Communication links 125 shown in wire-
less communications system 100 may include uplink
transmissions from a UE 115 to a base station 105, or
downlink transmissions from a base station 105 to a UE
115. Downlink transmissions may also be called forward
link transmissions while uplink transmissions may also
be called reverse link transmissions.
[0015] The geographic coverage area 110 for a base
station 105 may be divided into sectors making up a por-
tion of the geographic coverage area 110, and each sec-
tor may be associated with a cell. For example, each
base station 105 may provide communication coverage
for a macro cell, a small cell, a hot spot, or other types
of cells, or various combinations thereof. In some exam-
ples, a base station 105 may be movable and therefore
provide communication coverage for a moving geo-
graphic coverage area 110. In some examples, different
geographic coverage areas 110 associated with different
technologies may overlap, and overlapping geographic
coverage areas 110 associated with different technolo-
gies may be supported by the same base station 105 or
by different base stations 105. The wireless communica-
tions system 100 may include, for example, a heteroge-
neous LTE/LTE-A/LTE-A Pro or NR network in which dif-
ferent types of base stations 105 provide coverage for
various geographic coverage areas 110.
[0016] The term "cell" refers to a logical communication
entity used for communication with a base station 105
(e.g., over a carrier), and may be associated with an iden-
tifier for distinguishing neighboring cells (e.g., a physical
cell identifier (PCID), a virtual cell identifier (VCID)) op-
erating via the same or a different carrier. In some ex-
amples, a carrier may support multiple cells, and different
cells may be configured according to different protocol
types (e.g., machine-type communication (MTC), nar-
rowband Internet-of-Things (NB-IoT), enhanced mobile
broadband (eMBB), or others) that may provide access
for different types of devices. In some cases, the term
"cell" may refer to a portion of a geographic coverage
area 110 (e.g., a sector) over which the logical entity op-
erates.
[0017] UEs 115 may be dispersed throughout the wire-
less communications system 100, and each UE 115 may
be stationary or mobile. A UE 115 may also be referred
to as a mobile device, a wireless device, a remote device,
a handheld device, or a subscriber device, or some other
suitable terminology, where the "device" may also be re-
ferred to as a unit, a station, a terminal, or a client. A UE
115 may also be a personal electronic device such as a
cellular phone, a personal digital assistant (PDA), a tablet
computer, a laptop computer, or a personal computer. In
some examples, a UE 115 may also refer to a wireless
local loop (WLL) station, an Internet of Things (IoT) de-
vice, an Internet of Everything (IoE) device, or an MTC
device, or the like, which may be implemented in various

articles such as appliances, vehicles, meters, or the like.
[0018] Some UEs 115, such as MTC or IoT devices,
may be low cost or low complexity devices, and may pro-
vide for automated communication between machines
(e.g., via Machine-to-Machine (M2M) communication).
M2M communication or MTC may refer to data commu-
nication technologies that allow devices to communicate
with one another or a base station 105 without human
intervention. In some examples, M2M communication or
MTC may include communications from devices that in-
tegrate sensors or meters to measure or capture infor-
mation and relay that information to a central server or
application program that can make use of the information
or present the information to humans interacting with the
program or application. Some UEs 115 may be designed
to collect information or enable automated behavior of
machines. Examples of applications for MTC devices in-
clude smart metering, inventory monitoring, water level
monitoring, equipment monitoring, healthcare monitor-
ing, wildlife monitoring, weather and geological event
monitoring, fleet management and tracking, remote se-
curity sensing, physical access control, and transaction-
based business charging.
[0019] Some UEs 115 may be configured to employ
operating modes that reduce power consumption, such
as half-duplex communications (e.g., a mode that sup-
ports one-way communication via transmission or recep-
tion, but not transmission and reception simultaneously).
In some examples half-duplex communications may be
performed at a reduced peak rate. Other power conser-
vation techniques for UEs 115 include entering a power
saving "deep sleep" mode when not engaging in active
communications, or operating over a limited bandwidth
(e.g., according to narrowband communications). In
some cases, UEs 115 may be designed to support critical
functions (e.g., mission critical functions), and a wireless
communications system 100 may be configured to pro-
vide ultra-reliable communications for these functions.
[0020] In some cases, a UE 115 may also be able to
communicate directly with other UEs 115 (e.g., using a
peer-to-peer (P2P) or device-to-device (D2D) protocol).
One or more of a group of UEs 115 utilizing D2D com-
munications may be within the geographic coverage area
110 of a base station 105. Other UEs 115 in such a group
may be outside the geographic coverage area 110 of a
base station 105, or be otherwise unable to receive trans-
missions from a base station 105. In some cases, groups
of UEs 115 communicating via D2D communications
may utilize a one-to-many (1:M) system in which each
UE 115 transmits to every other UE 115 in the group. In
some cases, a base station 105 facilitates the scheduling
of resources for D2D communications. In other cases,
D2D communications are carried out between UEs 115
without the involvement of a base station 105.
[0021] Base stations 105 may communicate with the
core network 130 and with one another. For example,
base stations 105 may interface with the core network
130 through backhaul links 132 (e.g., via an S1, N2, N3,
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or other interface). Base stations 105 may communicate
with one another over backhaul links 134 (e.g., via an
X2, Xn, or other interface) either directly (e.g., directly
between base stations 105) or indirectly (e.g., via core
network 130).
[0022] The core network 130 may provide user authen-
tication, access authorization, tracking, Internet Protocol
(IP) connectivity, and other access, routing, or mobility
functions. The core network 130 may be an evolved pack-
et core (EPC), which may include at least one mobility
management entity (MME), at least one serving gateway
(S-GW), and at least one Packet Data Network (PDN)
gateway (P-GW). The MME may manage non-access
stratum (e.g., control plane) functions such as mobility,
authentication, and bearer management for UEs 115
served by base stations 105 associated with the EPC.
User IP packets may be transferred through the S-GW,
which itself may be connected to the P-GW. The P-GW
may provide IP address allocation as well as other func-
tions. The P-GW may be connected to the network op-
erators IP services. The operators IP services may in-
clude access to the Internet, Intranet(s), an IP Multimedia
Subsystem (IMS), or a Packet-Switched (PS) Streaming
Service.
[0023] At least some of the network devices, such as
a base station 105, may include subcomponents such
as an access network entity, which may be an example
of an access node controller (ANC). Each access net-
work entity may communicate with UEs 115 through a
number of other access network transmission entities,
which may be referred to as a radio head, a smart radio
head, or a transmission/reception point (TRP). In some
configurations, various functions of each access network
entity or base station 105 may be distributed across var-
ious network devices (e.g., radio heads and access net-
work controllers) or consolidated into a single network
device (e.g., a base station 105).
[0024] Wireless communications system 100 may op-
erate using one or more frequency bands, typically in the
range of 300 megahertz (MHz) to 300 gigahertz (GHz).
Generally, the region from 300 MHz to 3 GHz is known
as the ultra-high frequency (UHF) region or decimeter
band, since the wavelengths range from approximately
one decimeter to one meter in length. UHF waves may
be blocked or redirected by buildings and environmental
features. However, the waves may penetrate structures
sufficiently for a macro cell to provide service to UEs 115
located indoors. Transmission of UHF waves may be as-
sociated with smaller antennas and shorter range (e.g.,
less than 100 km) compared to transmission using the
smaller frequencies and longer waves of the high fre-
quency (HF) or very high frequency (VHF) portion of the
spectrum below 300 MHz.
[0025] Wireless communications system 100 may also
operate in a super high frequency (SHF) region using
frequency bands from 3 GHz to 30 GHz, also known as
the centimeter band. The SHF region includes bands
such as the 5 GHz industrial, scientific, and medical (ISM)

bands, which may be used opportunistically by devices
that may be capable of tolerating interference from other
users.
[0026] Wireless communications system 100 may also
operate in an extremely high frequency (EHF) region of
the spectrum (e.g., from 30 GHz to 300 GHz), also known
as the millimeter band. In some examples, wireless com-
munications system 100 may support millimeter wave
(mmW) communications between UEs 115 and base sta-
tions 105, and EHF antennas of the respective devices
may be even smaller and more closely spaced than UHF
antennas. In some cases, this may facilitate use of an-
tenna arrays within a UE 115. However, the propagation
of EHF transmissions may be subject to even greater
atmospheric attenuation and shorter range than SHF or
UHF transmissions. Techniques disclosed herein may
be employed across transmissions that use one or more
different frequency regions, and designated use of bands
across these frequency regions may differ by country or
regulating body.
[0027] In some cases, wireless communications sys-
tem 100 may utilize both licensed and unlicensed radio
frequency spectrum bands. For example, wireless com-
munications system 100 may employ License Assisted
Access (LAA), LTE-Unlicensed (LTE-U) radio access
technology, or NR technology in an unlicensed band such
as the 5 GHz ISM band. When operating in unlicensed
radio frequency spectrum bands, wireless devices such
as base stations 105 and UEs 115 may employ listen-
before-talk (LBT) procedures to ensure a frequency
channel is clear before transmitting data. In some cases,
operations in unlicensed bands may be based on a carrier
aggregation configuration in conjunction with component
carriers operating in a licensed band (e.g., LAA). Oper-
ations in unlicensed spectrum may include downlink
transmissions, uplink transmissions, peer-to-peer trans-
missions, or a combination of these. Duplexing in unli-
censed spectrum may be based on frequency division
duplexing (FDD), time division duplexing (TDD), or a
combination of both.
[0028] In some examples, base station 105 or UE 115
may be equipped with multiple antennas, which may be
used to employ techniques such as transmit diversity,
receive diversity, multiple-input multiple-output (MIMO)
communications, or beamforming. For example, wireless
communications system 100 may use a transmission
scheme between a transmitting device (e.g., a base sta-
tion 105) and a receiving device (e.g., a UE 115), where
the transmitting device is equipped with multiple anten-
nas and the receiving device is equipped with one or
more antennas. MIMO communications may employ
multipath signal propagation to increase the spectral ef-
ficiency by transmitting or receiving multiple signals via
different spatial layers, which may be referred to as spa-
tial multiplexing. The multiple signals may, for example,
be transmitted by the transmitting device via different an-
tennas or different combinations of antennas. Likewise,
the multiple signals may be received by the receiving
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device via different antennas or different combinations
of antennas. Each of the multiple signals may be referred
to as a separate spatial stream, and may carry bits as-
sociated with the same data stream (e.g., the same code-
word) or different data streams. Different spatial layers
may be associated with different antenna ports used for
channel measurement and reporting. MIMO techniques
include single-user MIMO (SU-MIMO) where multiple
spatial layers are transmitted to the same receiving de-
vice, and multiple-user MIMO (MU-MIMO) where multi-
ple spatial layers are transmitted to multiple devices.
[0029] Beamforming, which may also be referred to as
spatial filtering, directional transmission, or directional re-
ception, is a signal processing technique that may be
used at a transmitting device or a receiving device (e.g.,
a base station 105 or a UE 115) to shape or steer an
antenna beam (e.g., a transmit beam or receive beam)
along a spatial path between the transmitting device and
the receiving device. Beamforming may be achieved by
combining the signals communicated via antenna ele-
ments of an antenna array such that signals propagating
at particular orientations with respect to an antenna array
experience constructive interference while others expe-
rience destructive interference. The adjustment of sig-
nals communicated via the antenna elements may in-
clude a transmitting device or a receiving device applying
certain amplitude and phase offsets to signals carried via
each of the antenna elements associated with the device.
The adjustments associated with each of the antenna
elements may be defined by a beamforming weight set
associated with a particular orientation (e.g., with respect
to the antenna array of the transmitting device or receiv-
ing device, or with respect to some other orientation).
[0030] In one example, a base station 105 may use
multiple antennas or antenna arrays to conduct beam-
forming operations for directional communications with
a UE 115. For instance, some signals (e.g., synchroni-
zation signals, reference signals, beam selection signals,
or other control signals) may be transmitted by a base
station 105 multiple times in different directions, which
may include a signal being transmitted according to dif-
ferent beamforming weight sets associated with different
directions of transmission. Transmissions in different
beam directions may be used to identify (e.g., by the base
station 105 or a receiving device, such as a UE 115) a
beam direction for subsequent transmission or reception
by the base station 105.
[0031] Some signals, such as data signals associated
with a particular receiving device, may be transmitted by
a base station 105 in a single beam direction (e.g., a
direction associated with the receiving device, such as a
UE 115). In some examples, the beam direction associ-
ated with transmissions along a single beam direction
may be determined based at least in in part on a signal
that was transmitted in different beam directions. For ex-
ample, a UE 115 may receive one or more of the signals
transmitted by the base station 105 in different directions,
and the UE 115 may report to the base station 105 an

indication of the signal it received with a highest signal
quality, or an otherwise acceptable signal quality. Al-
though these techniques are described with reference to
signals transmitted in one or more directions by a base
station 105, a UE 115 may employ similar techniques for
transmitting signals multiple times in different directions
(e.g., for identifying a beam direction for subsequent
transmission or reception by the UE 115), or transmitting
a signal in a single direction (e.g., for transmitting data
to a receiving device).
[0032] A receiving device (e.g., a UE 115, which may
be an example of a mmW receiving device) may try mul-
tiple receive beams when receiving various signals from
the base station 105, such as synchronization signals,
reference signals, beam selection signals, or other con-
trol signals. For example, a receiving device may try mul-
tiple receive directions by receiving via different antenna
subarrays, by processing received signals according to
different antenna subarrays, by receiving according to
different receive beamforming weight sets applied to sig-
nals received at a plurality of antenna elements of an
antenna array, or by processing received signals accord-
ing to different receive beamforming weight sets applied
to signals received at a plurality of antenna elements of
an antenna array, any of which may be referred to as
"listening" according to different receive beams or re-
ceive directions. In some examples a receiving device
may use a single receive beam to receive along a single
beam direction (e.g., when receiving a data signal). The
single receive beam may be aligned in a beam direction
determined based at least in part on listening according
to different receive beam directions (e.g., a beam direc-
tion determined to have a highest signal strength, highest
signal-to-noise ratio, or otherwise acceptable signal qual-
ity based at least in part on listening according to multiple
beam directions).
[0033] In some cases, the antennas of a base station
105 or UE 115 may be located within one or more antenna
arrays, which may support MIMO operations, or transmit
or receive beamforming. For example, one or more base
station antennas or antenna arrays may be colocated at
an antenna assembly, such as an antenna tower. In some
cases, antennas or antenna arrays associated with a
base station 105 may be located in diverse geographic
locations. A base station 105 may have an antenna array
with a number of rows and columns of antenna ports that
the base station 105 may use to support beamforming
of communications with a UE 115. Likewise, a UE 115
may have one or more antenna arrays that may support
various MIMO or beamforming operations.
[0034] In some cases, wireless communications sys-
tem 100 may be a packet-based network that operate
according to a layered protocol stack. In the user plane,
communications at the bearer or Packet Data Conver-
gence Protocol (PDCP) layer may be IP-based. A Radio
Link Control (RLC) layer may perform packet segmenta-
tion and reassembly to communicate over logical chan-
nels. A Medium Access Control (MAC) layer may perform
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priority handling and multiplexing of logical channels into
transport channels. The MAC layer may also use hybrid
automatic repeat request (HARQ) to provide retransmis-
sion at the MAC layer to improve link efficiency. In the
control plane, the Radio Resource Control (RRC) proto-
col layer may provide establishment, configuration, and
maintenance of an RRC connection between a UE 115
and a base station 105 or core network 130 supporting
radio bearers for user plane data. At the Physical layer,
transport channels may be mapped to physical channels.
[0035] In some cases, UEs 115 and base stations 105
may support retransmissions of data to increase the like-
lihood that data is received successfully. HARQ feedback
is one technique of increasing the likelihood that data is
received correctly over a communication link 125. HARQ
may include a combination of error detection (e.g., using
a cyclic redundancy check (CRC)), forward error correc-
tion (FEC), and retransmission (e.g., automatic repeat
request (ARQ)). HARQ may improve throughput at the
MAC layer in poor radio conditions (e.g., signal-to-noise
conditions). In some cases, a wireless device may sup-
port same-slot HARQ feedback, where the device may
provide HARQ feedback in a specific slot for data re-
ceived in a previous symbol in the slot. In other cases,
the device may provide HARQ feedback in a subsequent
slot, or according to some other time interval.
[0036] Time intervals in LTE or NR may be expressed
in multiples of a basic time unit, which may, for example,
refer to a sampling period of Ts = 1/30,720,000 seconds.
Time intervals of a communications resource may be or-
ganized according to radio frames each having a duration
of 10 milliseconds (ms), where the frame period may be
expressed as Tf = 307,200 Ts. The radio frames may be
identified by a system frame number (SFN) ranging from
0 to 1023. Each frame may include 10 subframes num-
bered from 0 to 9, and each subframe may have a dura-
tion of 1 ms. A subframe may be further divided into 2
slots each having a duration of 0.5 ms, and each slot may
contain 6 or 7 modulation symbol periods (e.g., depend-
ing on the length of the cyclic prefix prepended to each
symbol period). Excluding the cyclic prefix, each symbol
period may contain 2048 sampling periods. In some cas-
es, a subframe may be the smallest scheduling unit of
the wireless communications system 100, and may be
referred to as a transmission time interval (TTI). In other
cases, a smallest scheduling unit of the wireless com-
munications system 100 may be shorter than a subframe
or may be dynamically selected (e.g., in bursts of short-
ened TTIs (sTTIs) or in selected component carriers us-
ing sTTIs).
[0037] In some wireless communications systems, a
slot may further be divided into multiple mini-slots con-
taining one or more symbols. In some instances, a sym-
bol of a mini-slot or a mini-slot may be the smallest unit
of scheduling. Each symbol may vary in duration depend-
ing on the subcarrier spacing or frequency band of op-
eration, for example. Further, some wireless communi-
cations systems may implement slot aggregation in

which multiple slots or mini-slots are aggregated together
and used for communication between a UE 115 and a
base station 105.
[0038] The term "carrier" refers to a set of radio fre-
quency spectrum resources having a defined physical
layer structure for supporting communications over a
communication link 125. For example, a carrier of a com-
munication link 125 may include a portion of a radio fre-
quency spectrum band that is operated according to
physical layer channels for a given radio access technol-
ogy. Each physical layer channel may carry user data,
control information, or other signaling. A carrier may be
associated with a pre-defined frequency channel (e.g.,
an evolved universal mobile telecommunication system
terrestrial radio access (E-UTRA) absolute radio fre-
quency channel number (EARFCN)), and may be posi-
tioned according to a channel raster for discovery by UEs
115. Carriers may be downlink or uplink (e.g., in an FDD
mode), or be configured to carry downlink and uplink
communications (e.g., in a TDD mode). In some exam-
ples, signal waveforms transmitted over a carrier may be
made up of multiple sub-carriers (e.g., using multi-carrier
modulation (MCM) techniques such as orthogonal fre-
quency division multiplexing (OFDM) or discrete Fourier
transform spread OFDM (DFT-S-OFDM)).
[0039] The organizational structure of the carriers may
be different for different radio access technologies (e.g.,
LTE, LTE-A, LTE-A Pro, NR). For example, communica-
tions over a carrier may be organized according to TTIs
or slots, each of which may include user data as well as
control information or signaling to support decoding the
user data. A carrier may also include dedicated acquisi-
tion signaling (e.g., synchronization signals or system
information, etc.) and control signaling that coordinates
operation for the carrier. In some examples (e.g., in a
carrier aggregation configuration), a carrier may also
have acquisition signaling or control signaling that coor-
dinates operations for other carriers.
[0040] Physical channels may be multiplexed on a car-
rier according to various techniques. A physical control
channel and a physical data channel may be multiplexed
on a downlink carrier, for example, using time division
multiplexing (TDM) techniques, frequency division mul-
tiplexing (FDM) techniques, or hybrid TDM-FDM tech-
niques. In some examples, control information transmit-
ted in a physical control channel may be distributed be-
tween different control regions in a cascaded manner
(e.g., between a common control region or common
search space and one or more UE-specific control re-
gions or UE-specific search spaces).
[0041] A carrier may be associated with a particular
bandwidth of the radio frequency spectrum, and in some
examples the carrier bandwidth may be referred to as a
"system bandwidth" of the carrier or the wireless com-
munications system 100. For example, the carrier band-
width may be one of a number of predetermined band-
widths for carriers of a particular radio access technology
(e.g., 1.4, 3, 5, 10, 15, 20, 40, or 80 MHz). In some ex-
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amples, each served UE 115 may be configured for op-
erating over portions or all of the carrier bandwidth. In
other examples, some UEs 115 may be configured for
operation using a narrowband protocol type that is asso-
ciated with a predefined portion or range (e.g., set of sub-
carriers or RBs) within a carrier (e.g., "in-band" deploy-
ment of a narrowband protocol type).
[0042] In a system employing MCM techniques, a re-
source element may consist of one symbol period (e.g.,
a duration of one modulation symbol) and one subcarrier,
where the symbol period and subcarrier spacing are in-
versely related. The number of bits carried by each re-
source element may depend on the modulation scheme
(e.g., the order of the modulation scheme). Thus, the
more resource elements that a UE 115 receives and the
higher the order of the modulation scheme, the higher
the data rate may be for the UE 115. In MIMO systems,
a wireless communications resource may refer to a com-
bination of a radio frequency spectrum resource, a time
resource, and a spatial resource (e.g., spatial layers),
and the use of multiple spatial layers may further increase
the data rate for communications with a UE 115.
[0043] Devices of the wireless communications sys-
tem 100 (e.g., base stations 105 or UEs 115) may have
a hardware configuration that supports communications
over a particular carrier bandwidth, or may be configura-
ble to support communications over one of a set of carrier
bandwidths. In some examples, the wireless communi-
cations system 100 may include base stations 105 or
UEs 115 that support simultaneous communications via
carriers associated with more than one different carrier
bandwidth.
[0044] Wireless communications system 100 may sup-
port communication with a UE 115 on multiple cells or
carriers, a feature which may be referred to as carrier
aggregation or multi-carrier operation. A UE 115 may be
configured with multiple downlink component carriers
and one or more uplink component carriers according to
a carrier aggregation configuration. Carrier aggregation
may be used with both FDD and TDD component carri-
ers.
[0045] In some cases, wireless communications sys-
tem 100 may utilize enhanced component carriers
(eCCs). An eCC may be characterized by one or more
features including wider carrier or frequency channel
bandwidth, shorter symbol duration, shorter TTI duration,
or modified control channel configuration. In some cases,
an eCC may be associated with a carrier aggregation
configuration or a dual connectivity configuration (e.g.,
when multiple serving cells have a suboptimal or non-
ideal backhaul link). An eCC may also be configured for
use in unlicensed spectrum or shared spectrum (e.g.,
where more than one operator is allowed to use the spec-
trum). An eCC characterized by wide carrier bandwidth
may include one or more segments that may be utilized
by UEs 115 that are not capable of monitoring the whole
carrier bandwidth or are otherwise configured to use a
limited carrier bandwidth (e.g., to conserve power).

[0046] In some cases, an eCC may utilize a different
symbol duration than other component carriers, which
may include use of a reduced symbol duration as com-
pared with symbol durations of the other component car-
riers. A shorter symbol duration may be associated with
increased spacing between adjacent subcarriers. A de-
vice, such as a UE 115 or base station 105, utilizing eCCs
may transmit wideband signals (e.g., according to fre-
quency channel or carrier bandwidths of 20, 40, 60, 80
MHz, etc.) at reduced symbol durations (e.g., 16.67 mi-
croseconds). A TTI in eCC may consist of one or multiple
symbol periods. In some cases, the TTI duration (that is,
the number of symbol periods in a TTI) may be variable.
[0047] Wireless communications system 100 may be
an NR system that may utilize any combination of li-
censed, shared, and unlicensed spectrum bands, among
others. The flexibility of eCC symbol duration and sub-
carrier spacing may allow for the use of eCC across mul-
tiple spectrums. In some examples, NR shared spectrum
may increase spectrum utilization and spectral efficiency,
specifically through dynamic vertical (e.g., across the fre-
quency domain) and horizontal (e.g., across the time do-
main) sharing of resources.
[0048] A UE 115 may transmit feedback to a base sta-
tion 105 indicating whether a PDSCH transmission was
successfully received and decoded by the UE 115. For
example, a UE 115 may transmit feedback via PUSCH
resources indicated by an uplink grant received from the
base station 105. Alternatively, the UE 115 may not trans-
mit feedback for a PDSCH transmission to the base sta-
tion 105 on PUSCH resources indicated by an uplink
grant received by the UE prior to receiving the PDSCH
transmission, and may instead transmit feedback for a
PDSCH transmission on PUSCH resources indicated to
the UE 115 by an uplink grant received after the PDSCH
transmission or via periodically scheduled resources. If
the UE 115 receives the PDSCH transmission after re-
ceiving the uplink grant and prior to the PUSCH resources
indicated by the uplink grant, latency may be decreased
by transmitting the feedback for the PDSCH transmission
on the PUSCH resources (e.g., when compared to trans-
mitting the feedback for the PDSCH transmission on
PUSCH resources indicated by a later uplink grant or
periodically scheduled resources). In order to decrease
latency, the UE 115 may transmit the feedback to the
base station 105 on the PUSCH resources that are indi-
cated by an uplink grant received prior to the PDSCH
transmission.
[0049] In some cases, the UE 115 may transmit the
feedback for multiple PDSCH transmissions to the UE
115. That is, the base station 105 may transmit a second
PDSCH transmission to the UE 115 prior to transmitting
the uplink grant for the PUSCH. Here, the UE 115 may
transmit the first feedback associated with the first PD-
SCH transmission (e.g., the PDSCH transmission re-
ceived after receiving the uplink grant) and the second
feedback associated with the second PDSCH transmis-
sion (e.g., the PDSCH transmission received by the UE
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115 prior to receiving the uplink grant) on the PUSCH
resources.
[0050] FIG. 2 illustrates an example of a wireless com-
munications system 200 that supports feedback trans-
missions using uplink shared channel in accordance with
aspects of the present disclosure. In some examples,
wireless communications system 200 may implement as-
pects of wireless communications system 100. The wire-
less communications system 200 may include base sta-
tion 105-a and UE 115-a, which may be examples of the
corresponding devices described with reference to FIG.
1. The base station 105-a may transmit downlink com-
munications to UE 115-a including a downlink grant 205
and a PDSCH transmission 210 scheduled by the down-
link grant 205. Additionally, or alternatively, the downlink
grant 205 may indicate a release of resources scheduled
for the UE 115-a such as a release of semi-persistently
scheduled (SPS) resources configured for or otherwise
allocated for use by the UE 115-a. That is, the downlink
grant 205 may be used to indicate to the UE 115-a that
such resources are no longer available or configured for
use by the UE 115-a or that SPS communications are to
cease (at least temporarily) at the UE 115-a over the SPS
resources indicated by the downlink grant 205. Further,
the UE 115-a may transmit uplink communications to
base station 105-a including PUSCH transmission 215
and feedback information 220, which may include feed-
back generated by the UE 115-a. In some cases, feed-
back information 220 may indicate whether the PDSCH
210 was successfully received. In other cases, feedback
information 220 may indicate whether downlink grant 205
indicating a release of resources scheduled for UE 115-
a was successfully received.
[0051] The base station 105-a may transmit the down-
link grant 205 to the UE 115-a via a PDCCH, and the
downlink grant 205 may indicate resources for the UE
115-a scheduled for an upcoming PDSCH transmission
210. In some cases, the downlink grant 205 may sched-
ule a feedback information transmission for the UE 115-
a to provide feedback associated with the PDSCH trans-
mission 210 or feedback for the release of SPS resourc-
es.
[0052] The base station 105-a may transmit the PD-
SCH transmission 210 (e.g., indicated by the downlink
grant 205) and, using information indicated by the down-
link grant 205, the UE 115-a may monitor a set of re-
sources scheduled for the PDSCH transmission 210. The
UE 115-a may generate feedback information 220 indi-
cating whether the UE 115-a successfully receives and
decodes the PDSCH transmission 210 or whether the
UE 115-a has successfully received the release informa-
tion in the downlink grant 205 (e.g., a release indicating
that scheduled SPS resources are to be release by the
UE 115-a). The feedback information 220 may be an ex-
ample of HARQ feedback. For example, the UE 115-a
may generate a HARQ-acknowledgment (ACK) feed-
back to the base station 105-a to indicate successful re-
ceipt of the PDSCH transmission 210 or, alternatively,

the UE 115-a may generate a HARQ-negative ACK
(HARQ-NACK) to indicate an unsuccessful receipt of the
PDSCH transmission 210.
[0053] In some examples, the UE 115-a may transmit
the feedback information 220 via PUSCH transmission
215 resources (e.g., piggyback the feedback information
220 on the PUSCH transmission 215 resources). The
UE 115-a may optionally transmit other information on
the resources associated with the PUSCH transmission
215 (e.g., UCI or CSI). In some cases, the PUSCH trans-
mission 215 may be scheduled by an uplink grant trans-
mitted from the base station 105-a to the UE 115-a. The
uplink grant associated with the PUSCH transmission
215 may be transmitted before or after the downlink grant
205. If the uplink grant is transmitted after the downlink
grant 205, the UE 115-a may determine resources within
the PUSCH transmission 215 for transmitting the feed-
back information 220. Here, the UE 115-a may map the
feedback information 220 to the resources within the
PUSCH transmission 215. If the uplink grant is transmit-
ted prior to the downlink grant 205, UE 115-a may punc-
ture the PUSCH transmission 215 or transmit the feed-
back information 220 on resources occupied by other
information within the PUSCH transmission 215 (e.g.,
UCI or CSI). Here, the feedback information 220 may be
referred to as a late feedback information 220 because
the downlink grant 205 scheduling the PDSCH transmis-
sion 210 for which feedback is generated was transmitted
after (i.e., later than) the uplink grant. In some cases
where the UE 115-a punctures the PUSCH transmission
215, the UE 115-a may map the PUSCH transmission
215 and puncture the mapped PUSCH transmission 215
resources with the feedback information 220. When the
UE 115-a punctures the PUSCH transmission 215, the
UE 115-a replaces PUSCH data (or other control infor-
mation being transmitted within the PUSCH transmission
215) with the feedback information 220. In some other
cases where the UE 115-a transmits the feedback infor-
mation 220 on resources for other feedback information
transmissions, the resources of the other feedback infor-
mation transmissions may include additional resources
for the feedback information 220.
[0054] The UE 115-a may indicate to the base station
105-a whether the UE 115-a supports transmitting the
feedback information 220 in cases when the uplink grant
associated with PUSCH transmission 215 is received be-
fore the downlink grant 205. That is, not all UEs 115 may
support transmitting the feedback information 220 on the
PUSCH transmission 215 resources when the uplink
grant associated with the PUSCH transmission 215 is
received before the downlink grant 205.
[0055] By transmitting the feedback information 220
within the PUSCH transmission 215 resources in cases
when the uplink grant associated with PUSCH transmis-
sion 215 is received both before and after the downlink
grant 205, the wireless communications system 200 may
decrease latency associated with communications be-
tween the UE 115-a and base station 105-a (e.g., when
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compared to a wireless communicates system where the
UE 115-a only transmits the feedback information 220
within the PUSCH transmission 215 resources if the up-
link grant associated with PUSCH transmission 215 is
received after the downlink grant 205).
[0056] FIG. 3 illustrates an example of a timeline 300
that supports feedback transmissions using uplink
shared channel in accordance with aspects of the present
disclosure. In some examples, timeline 300 may imple-
ment aspects of wireless communications systems 100
or 200. The timeline 300 illustrates example transmis-
sions from a base station 105-b and UE 115-b, which
may be examples of the corresponding devices de-
scribed with reference to FIGs. 1 and 2. The transmis-
sions may include downlink transmissions from the base
station 105-b to the UE 115-b and uplink transmissions
from the UE 115-b to the base station 105-b. The down-
link grants 305, the PDSCH transmissions 310, the
PUSCH transmission 315, and the feedback information
320 may be examples of the corresponding communica-
tions as described with reference to FIG. 2.
[0057] The base station 105-b may transmit downlink
grants 305-a and 305-b and corresponding PDSCH
transmissions 310-a and 310-b to the UE 115-b. In some
cases, the base station 105-b may only transmit one of
the downlink grants 305 and corresponding PDSCH
transmissions 310 (e.g., downlink grant 305-b and PD-
SCH transmission 310-b). The base station 105-b may
transmit the PDSCH transmissions 310 (e.g., indicated
by the corresponding downlink grants 305). The UE 115-
b may monitor the resources associated with the PDSCH
transmissions 310 according to the corresponding down-
link grants 305. The UE 115-b may generate feedback
information 320-a indicating whether the UE 115-b suc-
cessfully receives and decodes the PDSCH transmission
310-a and feedback information 320-b indicating whether
the UE 115-b successfully receives and decodes the PD-
SCH transmission 310-b. In the case that the base station
105-b only transmitted downlink grant 305-b and PDSCH
transmission 310-b, the UE 115-b may not transmit feed-
back information 320-a. The UE 115-b may transmit (e.g.,
piggyback) the feedback information 320 in a PUSCH
transmission 315 indicated by the uplink grant 325.
[0058] The UE 115-b may generate feedback informa-
tion 320 based on a codebook associated with the feed-
back information 320. The codebook for the feedback
information 320 may be specific to each feedback infor-
mation 320. For example, feedback information 320-a
may be associated with a different codebook than feed-
back information 320-b. The UE 115-b may determine a
size of the codebook for the feedback information 320-a
which may enable the base station 105-b to decode the
PUSCH transmissions 315 and the feedback information
320-a. If the UE 115-b incorrectly determines the size of
the codebook for the feedback information 320-a, there
may be misalignment of the size of the feedback infor-
mation 320-a and the base station 105-b may not cor-
rectly receive or decode the feedback information 320-a

within the resources of the PUSCH transmission 315.
[0059] In some cases, the codebooks for a feedback
information 320-a may be semi-statically determined.
That is, the size of the codebook for a feedback informa-
tion 320-a may not be based on the downlink grants 305
or the uplink grant 325 and may instead be defined for
the UE 115-b (e.g., by a specification) or be determined
by the UE 115-b based on information indicated within
RRC signaling. In some instances of semi-static code-
book size determination, the UE 115-b may only send a
single bit (e.g., if only one bit is used for the feedback
information 320-a) instead of the entire semi-static code-
book.
[0060] In some other cases, the codebook for a feed-
back information 320-a may be dynamically determined.
For dynamically determining the codebook, the size of
the codebook for the feedback information 320-a may be
determined based on the downlink grants 305-a or the
uplink grant 325. For example, the uplink grant 325 may
indicate codebook information for feedback transmitted
within the resources associated with the PUSCH trans-
mission 315. The codebook information may be for feed-
back associated with a PDSCH transmission 310 trans-
mitted prior to the uplink grant 325. For example, the
codebook information may be for feedback information
320-a associated with the PDSCH 310-a transmitted pri-
or to the uplink grant 325. The codebook information may
include codebook size information that is indicated by a
downlink assignment index (DAI) filed within the uplink
grant 325. The UE 115-b may generate a codebook as-
sociated with the feedback information 320-a based on
the codebook size information indicated within the uplink
grant 325. That is, in a case of dynamic codebook deter-
mination, the UE 115-b may determine the size of feed-
back information 320-a based on the uplink grant 325.
This may enable the UE 115-b to transmit the feedback
information 320-a according to a correct codebook even
if the UE 115-b does not correctly receive or decode the
downlink grant 305-a.
[0061] In some cases, the UE 115-b may separately
form a codebook for the feedback information 320-b as-
sociated with the PDSCH transmission 310-b. Further,
the UE 115-b may encode the feedback information 320-
a and 320-b separately. Here, the UE 115-b may map
the feedback information 320-a (e.g., corresponding to
a set of feedback bits associated with the PDSCH trans-
mission 310-a) to resources within the PUSCH 315 (e.g.,
according to the downlink grant 305-a). The UE 115-b
may then map the PUSCH data around the feedback
320-a and subsequently puncture the PUSCH transmis-
sion 315 with the feedback 320-b. That is, the UE 115-b
may not rate match the PUSCH data within the PUSCH
transmission 315 (e.g., around the feedback information
320-b) and in some cases, the UE 115-b may not punc-
ture the feedback information 320-a or the DMRS asso-
ciated with PUSCH transmission 315. In some cases,
the UE 115-b may puncture CSI being transmitted on the
resources of the PUSCH transmission 315 with the feed-
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back transmission 320-b. However, the UE 115-b may
puncture a specific type of CSI transmissions (e.g., the
UE 115-b may puncture CSI part 2 transmissions but not
CSI part 1 transmissions).
[0062] The CSI transmission may correspond to a CSI
report generated by the UE 115-b. The UE 115-b may
generate a CSI report which indicates the quality of the
downlink channel from the base station 105-b to the UE
115-b. The UE 115-b may include the CSI report within
the PUSCH transmission 315. In some cases, the UE
115-b may include the CSI report within the PUSCH
transmission 315 and may rate-match the CSI report
around the feedback information 320-a also included in
the PUSCH transmission 315.
[0063] By puncturing the PUSCH transmission 315
with the feedback 320-b, the UE 115-b may decrease
the performance of the PUSCH transmission 315 (e.g.,
decrease a total amount of power or resources associ-
ated with the PUSCH transmission 315), since the base
station 105-b may not provide resources for the feedback
320-b at a time when it schedules the PUSCH transmis-
sion 315. Therefore, the UE 115-b may adjust the power
for the PUSCH transmission 315 (e.g., increase the pow-
er) to compensate for the performance degradation of
the PUSCH transmission 315 due to the puncturing. The
UE 115-b may adjust the power based on a transmission
power control command received in the downlink grant
305-b. The transmission power control command may
indicate an adjustment of the transmission power of the
PUSCH transmission 315 with respect to a previous
transmission power control command (e.g., a transmis-
sion power control indicated by the previous transmission
power control command). The base station 105-b may
transmit the previous power control command to the UE
115-b within an uplink grant (e.g., uplink grant 325).
[0064] In some other cases (e.g., as opposed to punc-
turing the PUSCH transmission 315), the UE 115-b may
insert the feedback information 320-b into the codebook
for the feedback information 320-a. That is, the codebook
for the feedback information 320-a may additionally in-
clude resources for the feedback information 320-b. In
this case, the codebook for the feedback information 320-
a (e.g., determined semi-statically) may include a whole
codebook on the PUSCH transmission 315. Here, the
UE 115-b may insert the feedback information 320-b into
the codebook.
[0065] The UE 115-b may transmit the feedback 320
within the PUSCH transmission 315 according to one or
more guidelines. The guidelines may ensure that the UE
115-b transmits a certain amount of PUSCH data within
the PUSCH transmission 315 (e.g., as opposed to only
feedback or control data). The guidelines may be defined
by a specification or, alternatively, configured dynamical-
ly (e.g., by uplink grants or downlink grants from the base
station 105-b to the UE 115-b) or semi-statically (e.g., by
RRC signaling from the base station 105-b to the UE 115-
b).
[0066] In a first example of the guidelines, the UE 115-

b may transmit feedback 320-b (e.g., feedback corre-
sponding to a PDSCH transmission 310-b transmitted
after the uplink grant 325) that is less than a certain
number of bits (e.g., only one or two bits large). That is,
the UE 115-b may include the feedback 320-b on the
PUSCH transmission 315 if the number of information
bits in the feedback 320-b is either one or two, and UE
115-b may not include the feedback 320-b on the PUSCH
transmission 315 if the number of information bits in the
feedback 320-b is more than two. In a second example,
the UE 115-b may transmit feedback 320-b based on the
type of codebook associated with the feedback 320-b
(e.g., a dynamic codebook and not a semi-static code-
book). That is, the UE 115-b may include the feedback
320-b on the PUSCH transmission 315 if the codebook
type is dynamic codebook, and UE 115-b may not include
the feedback 320-b on the PUSCH transmission 315 if
the codebook type is semi-static codebook. Alternatively,
the UE 115-b may include the feedback 320-b on the
PUSCH transmission 315 if the codebook type is semi-
static codebook, and UE 115-b may not include the feed-
back 320-b on the PUSCH transmission 315 if the code-
book type is dynamic codebook. In a third example, the
UE 115-b may transmit feedback 320-b based on a du-
ration of the PUSCH 315 (e.g., the UE 115-b may not
transmit the feedback 320-b if the PUCH transmission
duration 315 is less than a threshold duration). In a fourth
example, the UE 115-b may limit the transmission of feed-
back 320-b based on an MCS range (e.g., the UE 115-
b may not transmit the feedback 320-b if the MCS cor-
responding to the PUSCH transmission 315 is above a
certain value).
[0067] The UE 115-b may determine whether to trans-
mit the feedback 320-b (e.g., feedback corresponding to
a PDSCH transmission 310 transmitted after the uplink
grant 325) based on a number of resources within the
PUSCH transmission 315 that may be allocated for non-
PUSCH data transmission. For example, a minimum ratio
of data to control resources (e.g., a beta-factor α) may
be set. Here, if the number of resources being used for
transmitting the feedback 320-a and the feedback 320-
b causes the ratio of data to control resources to fall below
the minimum, the UE 115-b may not transmit the feed-
back 320-b within the PUSCH transmission 315. In some
cases, the UE 115-b may not transmit all of the feedback
320-b. In some other cases, the UE 115-b may transmit
a portion of the feedback 320-b and drop another portion
of the feedback 320-b (e.g., to cause the ratio of data to
control resources to stay above the minimum). The min-
imum ratio of data to control resources may be indicated
by the base station 105-b by RRC signaling or DCI sig-
naling. In another example, the total number of resources
(e.g., resource elements) for UCI within the PUSCH
transmission 315 may be limited. The UE 115-b may not
transmit the feedback 320-b within the PUSCH transmis-
sion 315 if the feedback 320-b may not be transmitted
within the unused resources allocated for UCI (e.g., re-
sources allocated for UCI but not being used for UCI).
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The total number of resources for UCI may be indicated
by the base station 105-b by RRC signaling.
[0068] The UE 115-b may determine whether to trans-
mit the feedback 320-b within the PUSCH transmission
315 (e.g., as opposed to a later PUSCH transmission
315) based on a timing consideration. For example, the
UE 115-b may not transmit the feedback 320-b within the
PUSCH transmission 315 if the processing time 330 is
less than a threshold amount of time (e.g., less than a
threshold number of symbols). The processing time 330
may correspond to an amount of time between the UE
115-b receiving the PDSCH transmission 310-b and the
beginning of the PUSCH transmission 315 or a corre-
sponding PUCCH transmission. The base station 105-b
may indicate the starting location of the corresponding
PUCCH in the downlink grant 305-b. The UE 115-b may
use a processing time 330 corresponding to the begin-
ning of the PUSCH transmission 315 if the feedback 320-
b may be transmitted at the beginning of the PUSCH
transmission 315. Alternatively, the UE 115-b may use
a processing time 330 corresponding to the beginning of
a PUCCH transmission if the feedback 320-b may only
be transmitted after the beginning of the PUCCH trans-
mission. In some cases, downlink grant 305-b may indi-
cate a release of resources scheduled for UE 115-b (e.g.,
a release of semi-persistently scheduled (SPS) resourc-
es). In such cases, the processing time 330 may corre-
spond to an amount of time between the UE 115-b re-
ceiving the downlink grant 305-b and the beginning of
the PUSCH transmission 315 or a corresponding
PUCCH transmission.
[0069] FIG. 4 illustrates an example of a timeline 400
that supports feedback transmissions using uplink
shared channel in accordance with aspects of the present
disclosure. In some examples, timeline 400 may imple-
ment aspects of wireless communications systems 100
or 200. The timeline 400 may show transmissions from
a UE 115-c, which may be examples of the UEs 115
described with reference to FIGs. 1 through 3. The trans-
missions may include uplink transmissions from the UE
115-c to a base station, which may be an example of the
base stations 105 described with reference to FIGs. 1
through 3. The PUSCH symbols 415 and the feedback
information 420 may include aspects of the correspond-
ing transmissions as described with reference to FIGs.
2 and 3.
[0070] The UE 115-c may transmit the DMRS 405 prior
to transmitting PUSCH symbols 415. The PUSCH sym-
bols 415 may correspond to resources for a PUSCH
transmission (e.g., as discussed with reference to FIGs.
2 and 3). The UE 115-c may further transmit the feedback
information 420 on one or more of the PUSCH symbols
415. The feedback information 420 may correspond to
feedback for a PDSCH transmission (e.g., transmitted
from a base station to the UE 115-c). In some cases, the
PDSCH transmission (and a corresponding downlink
grant for the PDSCH transmission) may be transmitted
to the UE 115-c after an uplink grant indicating the

PUSCH transmission including the PUSCH symbols 415.
[0071] In some cases, the UE 115-c may be transmit-
ting two sets of feedback information 420 on the PUSCH
symbols 415. That is, the UE 115-c may have received
two downlink grants scheduling two PDSCH transmis-
sions (e.g., one downlink grant prior to receiving the up-
link grant for the PUSCH transmission and one downlink
grant after receiving the uplink grant for the PUSCH trans-
mission) and may be transmitting feedback information
420 within the PUSCH transmission including PUSCH
symbols 415. The optional first feedback information
(e.g., corresponding to the PDSCH transmission whose
grant is received prior to the uplink grant for the PUSCH
transmission) may be mapped to the first non-DMRS
PUSCH symbol 415 (e.g., PUSCH symbol 415-a). That
is, the optional first feedback information may be trans-
mitted beginning at the first feedback start time 425. In
a first example, if the first feedback information includes
three symbols, the UE 115-c may transmit the first feed-
back information on PUSCH symbols 415-a, 415-b, and
415-c. In a second example, the UE 115-c may transmit
the entire first feedback information on PUSCH symbol
415-a. The downlink grant received after the uplink grant
for the PUSCH transmission may indicate that feedback
corresponding to the second PDSCH transmission be
transmitted on resources associated with the PUCCH
transmission 435. In some cases, the UE 115-c may de-
termine to transmit the feedback 420 on the PUSCH sym-
bols 415 based on the PUCCH transmission 435 and
PUSCH transmission being transmitted on overlapping
time intervals.
[0072] The UE 115-c may map the second feedback
information 420 to one or more other PUSCH symbols
415. That is, the UE 115-c may not map the second feed-
back information 420 to the PUSCH symbols 415 being
used to transmit the first feedback information. In a first
case, the UE 115-c may map the second feedback infor-
mation 420 to the first non-DMRS PUSCH symbol 415
that does not contain feedback (e.g., the first feedback
information) and certain control information (e.g., UCI
such as CSI part 1). For example, if the first feedback
information is transmitted on PUSCH symbols 415-a,
415-b, and 415-c, the second feedback start time 430
would occur at the beginning of PUSCH symbol 415-d
(e.g., the first non-DMRS PUSCH 415 symbol not con-
taining a feedback information). In another example, if
the first feedback information is transmitted within the
first two non-DMRS PUSCH 415 symbols (e.g., PUSCH
symbol 415-a and PUSCH symbol 415-b) and the
PUSCH symbol 415-c is carrying UCI, the UE 115-c may
start transmitting the feedback 420 according to the sec-
ond feedback start time 430 (e.g., PUSCH symbol 415-
d).
[0073] In a second case, the UE 115-c may map the
second feedback information 420 starting from the first
non-DMRS PUSCH symbol 415 on or after the starting
symbol of the corresponding PUCCH transmission 435
indicated in the downlink grant that schedules the second
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feedback information 420. That is, the second feedback
start time 430 in the PUSCH transmission may occur at
the same time as or after a start time of a corresponding
PUCCH transmission 435. Here, the starting symbol of
the PUCCH transmission 435 may correspond to PUSCH
symbol 415-g.
[0074] The UE 115-c may map the feedback 420 to
the PUSCH symbols 415 according to guidelines (e.g.,
as discussed with reference to FIG. 3). Further, the UE
115-c may not transmit the feedback 420 within the
PUSCH symbols 415 if the feedback 420 does not fit into
the unused resources within the UCI resources 410. The
UCI resources 410 may correspond to a maximum
number of resource elements within the PUSCH trans-
mission that may be used for UCI. The number of re-
source elements indicated by the UCI resources 410 may
be determined based on an indicated percentage of the
total resource elements within the PUSCH transmission
(e.g., indicated by RRC signaling from a base station).
In some cases, the UCI resources 410 may correspond
to a maximum number of feedback resources.
[0075] FIG. 5 illustrates a claimed a process flow 500
that supports feedback transmissions using uplink
shared channel in accordance with aspects of the present
disclosure. In some examples, process flow 500 may im-
plement aspects of wireless communications systems
100 or 200, or timelines 300 or 400. Process flow 500
includes a base station 105-c and a UE 115-d, which may
be examples of the corresponding devices described with
reference to FIGs. 1 through 4.
[0076] At 505, the base station 105-c transmits one or
more downlink grants to UE 115-d. The downlink grants
indicate scheduling information for one or more PDSCH
transmissions (e.g., a downlink shared channel transmis-
sion) for the UE 115-d.
[0077] At 510, the UE 115-d may optionally monitor for
a PDSCH transmission based on the scheduling infor-
mation for the PDSCH (e.g., received within the downlink
grant at 505). The UE 115-d may generate a CSI report.
The CSI report may indicate the quality of a downlink
channel (e.g., the PDSCH).
[0078] At 515, the UE 115-d generates feedback infor-
mation for the one or more PDSCH transmissions (e.g.,
indicated by the downlink grant at 505) based on the mon-
itoring at 510. If the UE 115--d generates feedback infor-
mation at 515, the UE 115-d may further generate a code-
book associated with the feedback information for the
PDSCH transmission. The feedback information for the
PDSCH transmission may include a HARQ-ACK corre-
sponding to the PDSCH (e.g., the downlink shared chan-
nel).
[0079] At 520, the UE 115-d receives, from the base
station 105-c, an uplink grant that indicates scheduling
information for a PUSCH transmission (e.g., an uplink
shared channel transmission) for the UE 115-d.
[0080] At 525, the UE 115-d receives a subsequent
downlink grant after receiving the uplink grant. The sub-
sequent downlink grant indicates scheduling information

for a subsequent PDSCH transmission for the UE 115-d.
[0081] At 530, the UE 115-d may monitor for the sub-
sequent PDSCH transmission based on the scheduling
information for the subsequent PDSCH (e.g., indicated
by the downlink grant at 525).
[0082] At 535, the UE 115-d generates an additional
(e.g., a second) feedback information for the subsequent
PDSCH transmission based on the monitoring at 530.
The feedback information for the subsequent PDSCH
(e.g., the downlink shared channel) may include HARQ-
ACK feedback corresponding to the subsequent PD-
SCH. The UE 115-d may further generate a codebook
associated with the feedback information for the subse-
quent PDSCH transmission, which may be separate from
the codebook associated with the feedback information
for the earlier PDSCH transmission (e.g., a second code-
book associated with the feedback information for the
PDSCH transmission indicated by the downlink grant at
505). In some cases, the UE 115-d may identify a semi-
static codebook configuration associated with a semi-
static HARQ-ACK feedback codebook for PDSCH (e.g.,
downlink shared channels).
[0083] At 540, the UE 115-d performs a PUSCH trans-
mission (e.g., an uplink shared channel transmission) for
the base station 105-c. The PUSCH transmission in-
cludes the second feedback information for the subse-
quent PDSCH transmission (e.g., monitored by the UE
115-d at 530) based on the scheduling information for
the PUSCH (e.g., indicated by the subsequent downlink
grant at 525). The PUSCH transmission also includes
the feedback information for earlier PDSCH transmis-
sion. The UE 115-d may include the feedback information
for the subsequent PDSCH in the PUSCH based on at
least one of a codebook size, a codebook type, a PUSCH
transmission duration, an MCS, a timeline, a capability
of UE 115-d, or any combination thereof. The timeline
may be associated with a processing time for preparing
the feedback information for the subsequent PDSCH
transmission or a threshold number of symbols. The UE
115-d may transmit a report of the capability of the UE
115-d to the base station 105-c including an indication
of the feedback information for the PDSCH or a process-
ing time associated with the UE 115-d. The UE 115-d
may identify a set of resources for the feedback informa-
tion for the subsequent PDSCH transmission based on
an MCS of the PUSCH transmission.
[0084] The UE 115-d may generate the PUSCH trans-
mission based on the semi-static codebook configura-
tion, where generating the PUSCH transmission includes
including the feedback information for the PDSCH in cor-
responding locations of the semi-static HARQ-ACK
codebook. In some examples, the UE 115-d may identify
a transmission power control command for adjusting a
transmission power of the PUSCH transmission and per-
form the PUSCH transmission based on the transmission
power control command. The UE 115-d may identify the
transmission power control command by receiving an in-
dication of the transmission power control command in
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the downlink grant (e.g., received at 525). The transmis-
sion power control command may indicate an adjustment
of the transmission power of the PUSCH transmission
with respect to a previous transmission power control
command. The previous transmission power control
command may be indicated by the uplink grant.
[0085] In some cases, the UE 115-d may map a set of
feedback bits of the first codebook (e.g., associated with
feedback for the subsequent PDSCH) and the second
codebook (e.g., associated with feedback for the PDSCH
monitored at 510) to a set of resources identified by the
scheduling information for the PUSCH transmission. The
UE 115-d may map information bits of the PUSCH trans-
mission around the set of resources (e.g., subsequent to
mapping the feedback of the first codebook and the sec-
ond codebook to the set of resources). The UE 115-d
may map the set of feedback bits by mapping the set of
feedback bits of the first codebook to a first subset of
resources and mapping the set of feedback bits of the
second codebook to a second subset of resources. The
first and second subsets of resources may be non-over-
lapping.
[0086] The UE 115-d may map the set of feedback bits
to at least one symbol based on the type of symbols within
the PUSCH. In a first example, the UE 115-d may map
the set of feedback bits of the first codebook to at least
one symbol following a set of symbols associated with a
DMRS, a set of feedback bits of the second codebook,
and CSI feedback. That is, in some cases the UE 115-d
may include the CSI report on the PUSCH transmission.
In a second example, the UE 115-d may map the set of
feedback bits of the first codebook to at least one symbol
following a set of symbols associated with a correspond-
ing PUCCH (e.g., an uplink control channel).
[0087] In some other cases, the UE 115-d may map
the CSI report to a set of resources identified by the
scheduling information for the PUSCH transmission. The
UE 115-d may map information bits of the PUSCH around
the set of resources (e.g., subsequently to mapping the
set of feedback bits to the set of resources). In some
cases, the UE 115-d may map the information bits of the
PUSCH by rate matching the information bits. The UE
115-d may puncture a subset of the mapped information
and map a set of feedback bits of the first codebook to
resources corresponding to the punctured subset of the
mapped information bits. In some instances, the UE 115-
d may puncture a subset of the CSI report and map a
second set of feedback bits of the first codebook to re-
sources corresponding to the punctured subset of the
CSI report.
[0088] In some other cases, the UE 115-d may map
information bits of the PUSCH transmission to a set of
resources identified by the scheduling information for the
PUSCH transmission. The UE 115-d may puncture a
subset of the mapped information bits and map a set of
feedback bits corresponding to the feedback information
for the subsequent PDSCH transmission to at least a
portion of resources corresponding to the punctured sub-

set of the mapped information bits.
[0089] FIG. 6 shows a block diagram 600 of a device
605 that supports feedback transmissions using uplink
shared channel in accordance with aspects of the present
disclosure. The device 605 may be an example of as-
pects of a UE 115 as described herein. The device 605
may include a receiver 610, a communications manager
615, and a transmitter 620. The device 605 may also
include a processor. Each of these components may be
in communication with one another (e.g., via one or more
buses).
[0090] The receiver 610 may receive information such
as packets, user data, or control information associated
with various information channels (e.g., control channels,
data channels, and information related to feedback trans-
missions using uplink shared channel, etc.). Information
may be passed on to other components of the device
605. The receiver 610 may be an example of aspects of
the transceiver 920 described with reference to FIG. 9.
The receiver 610 may utilize a single antenna or a set of
antennas.
[0091] The communications manager 615 may receive
an uplink grant that indicates scheduling information for
an uplink shared channel transmission for the UE, and
receive a downlink grant after receiving the uplink grant,
the downlink grant indicating scheduling information for
a downlink shared channel transmission for the UE or a
release of periodically scheduled resources for the UE.
The communications manager 615 may monitor for the
downlink shared channel transmission based on the
scheduling information for the downlink shared channel
transmission, generate feedback information based on
the downlink grant, and perform the uplink shared chan-
nel transmission including the feedback information for
the downlink shared channel transmission based on the
scheduling information for the uplink shared channel
transmission. The communications manager 615 may be
an example of aspects of the communications manager
910 described herein.
[0092] The communications manager 615, or its sub-
components, may be implemented in hardware, code
(e.g., software or firmware) executed by a processor, or
any combination thereof. If implemented in code execut-
ed by a processor, the functions of the communications
manager 615, or its sub-components may be executed
by a general-purpose processor, a digital signal proces-
sor (DSP), an application-specific integrated circuit
(ASIC), a field programmable gate array (FPGA) or other
programmable logic device, discrete gate or transistor
logic, discrete hardware components, or any combina-
tion thereof designed to perform the functions described
in the present disclosure.
[0093] The communications manager 615, or its sub-
components, may be physically located at various posi-
tions, including being distributed such that portions of
functions are implemented at different physical locations
by one or more physical components. In some examples,
the communications manager 615, or its sub-compo-
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nents, may be a separate and distinct component in ac-
cordance with various aspects of the present disclosure.
In some examples, the communications manager 615,
or its sub-components, may be combined with one or
more other hardware components, including but not lim-
ited to an input/output (I/O) component, a transceiver, a
network server, another computing device, one or more
other components described in the present disclosure,
or a combination thereof in accordance with various as-
pects of the present disclosure.
[0094] The transmitter 620 may transmit signals gen-
erated by other components of the device 605. In some
examples, the transmitter 620 may be collocated with a
receiver 610 in a transceiver module. For example, the
transmitter 620 may be an example of aspects of the
transceiver 920 described with reference to FIG. 9. The
transmitter 620 may utilize a single antenna or a set of
antennas.
[0095] In some examples, communications manager
615 may be implemented as an integrated circuit or
chipset for a mobile device modem, and the receiver 610
and transmitter 620 may be implemented as analog com-
ponents (for example, amplifiers, filters, antennas, etc.)
coupled with the mobile device modem to enable wireless
transmission and reception.
[0096] The communications manager 615 as de-
scribed herein may be implemented to realize one or
more potential advantages. Various implementations
may reduce latency associated with transmitting PDSCH
feedback information. At least some implementations
may enable the communications manager 615 to gener-
ate feedback information for downlink shared channel
transmissions and transmit the feedback information on
PUSCH resources in cases where a downlink grant is
received after an uplink grant. At least some implemen-
tations may enable communications manager 615 to de-
termine an appropriate size of feedback information
based on the uplink grant.
[0097] Based on implementing the latency reduction
techniques as described herein, one or more processors
of the device 605 (for example, processor(s) controlling
or incorporated with one or more of receiver 610, com-
munications manager 615, and transmitter 620) may im-
prove communications efficiency. For example, a UE
may more reliably transmit feedback to a base station
when a downlink grant is scheduled after (e.g., later than)
an uplink grant, which may enable the base station to
retransmit lost or failed communications more efficiently.
Further, a UE may more efficiently transmit feedback in-
formation for downlink transmissions by using PUSCH
resources for feedback transmissions (e.g., rather than
waiting for resources indicated by later uplink grant or
periodically scheduled resources).
[0098] FIG. 7 shows a block diagram 700 of a device
705 that supports feedback transmissions using uplink
shared channel in accordance with aspects of the present
disclosure. The device 705 may be an example of as-
pects of a device 605, or a UE 115 as described herein.

The device 705 may include a receiver 710, a commu-
nications manager 715, and a transmitter 745. The de-
vice 705 may also include a processor. Each of these
components may be in communication with one another
(e.g., via one or more buses).
[0099] The receiver 710 may receive information such
as packets, user data, or control information associated
with various information channels (e.g., control channels,
data channels, and information related to feedback trans-
missions using uplink shared channel, etc.). Information
may be passed on to other components of the device
705. The receiver 710 may be an example of aspects of
the transceiver 920 described with reference to FIG. 9.
The receiver 710 may utilize a single antenna or a set of
antennas.
[0100] The communications manager 715 may be an
example of aspects of the communications manager 615
as described herein. The communications manager 715
may include an uplink grant receiver 720, a downlink
grant receiver 725, a shared channel monitor 730, a feed-
back manager 735, and a shared channel transmitter
740. The communications manager 715 may be an ex-
ample of aspects of the communications manager 910
described herein.
[0101] The uplink grant receiver 720 may receive an
uplink grant that indicates scheduling information for an
uplink shared channel transmission for the UE.
[0102] The downlink grant receiver 725 may receive a
downlink grant after receiving the uplink grant, the down-
link grant indicating scheduling information for a downlink
shared channel transmission for the UE or a release of
periodically scheduled resources for the UE.
[0103] The shared channel monitor 730 may monitor
for the downlink shared channel transmission based on
the scheduling information for the downlink shared chan-
nel transmission.
[0104] The feedback manager 735 may generate feed-
back information based on the downlink grant.
[0105] The shared channel transmitter 740 may per-
form the uplink shared channel transmission including
the feedback information for the downlink shared channel
transmission based on the scheduling information for the
uplink shared channel transmission.
[0106] The transmitter 745 may transmit signals gen-
erated by other components of the device 705. In some
examples, the transmitter 745 may be collocated with a
receiver 710 in a transceiver module. For example, the
transmitter 745 may be an example of aspects of the
transceiver 920 described with reference to FIG. 9. The
transmitter 745 may utilize a single antenna or a set of
antennas.
[0107] FIG. 8 shows a block diagram 800 of a commu-
nications manager 805 that supports feedback transmis-
sions using uplink shared channel in accordance with
aspects of the present disclosure. The communications
manager 805 may be an example of aspects of a com-
munications manager 615, a communications manager
715, or a communications manager 910 described here-
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in. The communications manager 805 may include an
uplink grant receiver 810, a downlink grant receiver 815,
a shared channel monitor 820, a feedback manager 825,
a shared channel transmitter 830, a codebook module
835, a mapping component 840, a puncturing component
845, a reporting manager 850, a rate matching module
855, and a power component 860. Each of these modules
may communicate, directly or indirectly, with one another
(e.g., via one or more buses).
[0108] The uplink grant receiver 810 may receive an
uplink grant that indicates scheduling information for an
uplink shared channel transmission for the UE.
[0109] The downlink grant receiver 815 may receive a
downlink grant after receiving the uplink grant, the down-
link grant indicating scheduling information for a downlink
shared channel transmission for the UE or a release of
periodically scheduled resources for the UE. In some ex-
amples, the downlink grant receiver 815 may receive a
second downlink grant before receiving the uplink grant,
the second downlink grant indicating scheduling informa-
tion for a second downlink shared channel transmission
for the UE.
[0110] The shared channel monitor 820 may monitor
for the downlink shared channel transmission based on
the scheduling information for the downlink shared chan-
nel transmission. In some examples, the shared channel
monitor 820 may monitor for the second downlink shared
channel transmission based on the scheduling informa-
tion for the second downlink shared channel transmis-
sion.
[0111] The feedback manager 825 may generate feed-
back information based on the downlink grant. In some
examples, the feedback manager 825 may generate
feedback information for the second downlink shared
channel transmission based on the monitoring. In some
cases, the feedback manager 825 may identify a set of
resources for the feedback information for the downlink
shared channel transmission based on a modulation and
coding scheme of the uplink shared channel transmis-
sion. In some aspects, the feedback information for the
downlink shared channel includes HARQ-ACK feedback
corresponding to the downlink shared channel. In some
instances, the feedback information for the second down-
link shared channel includes HARQ-ACK feedback cor-
responding to the second downlink shared channel.
[0112] The shared channel transmitter 830 may per-
form the uplink shared channel transmission including
the feedback information for the downlink shared channel
transmission based on the scheduling information for the
uplink shared channel transmission. In some examples,
the shared channel transmitter 830 may perform the up-
link shared channel transmission including the feedback
information for the second downlink shared channel
transmission. In some cases, the shared channel trans-
mitter 830 may perform the uplink shared channel trans-
mission including the CSI report. In some aspects, the
shared channel transmitter 830 may perform the uplink
shared channel transmission based on the transmission

power control command. In some instances, the shared
channel transmitter 830 may include the feedback infor-
mation for the downlink shared channel transmission in
the uplink shared channel transmission based on at least
one of a codebook size, a codebook type, an uplink
shared channel transmission duration, a modulation cod-
ing scheme, a timeline, a UE capability, or any combina-
tion thereof. In some cases, the timeline is associated
with a processing time for preparing the feedback infor-
mation for the downlink shared channel transmission or
a threshold number of symbols.
[0113] The codebook module 835 may generate a first
codebook associated with the feedback information for
the downlink shared channel transmission. In some ex-
amples, the codebook module 835 may generate a sec-
ond codebook associated with the feedback information
for the second downlink shared channel transmission,
the second codebook separate from the first codebook.
In some cases, the codebook module 835 may identify
a semi-static codebook configuration associated with a
semi-static HARQ-ACK feedback codebook for downlink
shared channels. In some aspects, generating the uplink
shared channel transmission may be based on the semi-
static codebook configuration, where generating in-
cludes including the feedback information for the down-
link shared channel transmission in corresponding loca-
tions of the semi-static HARQ-ACK codebook.
[0114] The mapping component 840 may map a set of
feedback bits of the first codebook and the second code-
book to a set of resources identified by the scheduling
information for the uplink shared channel transmission.
In some examples, the mapping component 840 may
map information bits of the uplink shared channel trans-
mission around the set of resources. In some cases, the
mapping component 840 may map the set of feedback
bits of the first codebook to a first subset of resources.
In some aspects, the mapping component 840 may map
the set of feedback bits of the second codebook to a
second subset of resources, where the second subset
and the first subset are non-overlapping. In some instanc-
es, the mapping component 840 may map the set of feed-
back bits of the first codebook to at least one symbol
following a set of symbols associated with a DMRS, the
set of feedback bits of the second codebook, and CSI
feedback.
[0115] In some examples, the mapping component
840 may map the set of feedback bits of the first codebook
to at least one symbol following a set of symbols asso-
ciated with a corresponding uplink control channel. In
some aspects, the mapping component 840 may map a
set of feedback bits of the second codebook to a set of
resources identified by the scheduling information for the
uplink shared channel transmission. In some cases, the
mapping component 840 may map information bits of the
uplink shared channel transmission around the set of re-
sources. In some instances, the mapping component 840
may map a set of feedback bits of the first codebook to
resources corresponding to the punctured subset of the
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mapped information bits.
[0116] In some examples, the mapping component
840 may map a second set of feedback bits of the first
codebook to the punctured subset of the mapped set of
feedback bits of the second codebook. In some cases,
the mapping component 840 may map the CSI report to
a set of resources identified by the scheduling information
for the uplink shared channel transmission. In some as-
pects, the mapping component 840 may map a set of
feedback bits of a first codebook associated with the
downlink shared channel to resources corresponding to
the punctured subset of the rate matched information
bits. In some instances, the mapping component 840
may map a set of feedback bits of the first codebook to
resources corresponding to the punctured subset of the
CSI report. In some examples, the mapping component
840 may map information bits of the uplink shared chan-
nel transmission to a set of resources identified by the
scheduling information for the uplink shared channel
transmission. In some aspects, the mapping component
840 may map a set of feedback bits corresponding to the
feedback information for the downlink shared channel
transmission to at least a portion of resources corre-
sponding to the punctured subset of the mapped infor-
mation bits.
[0117] The puncturing component 845 may puncture
a subset of the mapped information bits. In some exam-
ples, the puncturing component 845 may puncture a sub-
set of the CSI report. In some aspects, the puncturing
component 845 may puncture a subset of the rate
matched information bits.
[0118] The reporting manager 850 may generate a CSI
report. In some examples, the reporting manager 850
may transmit a report of the UE capability to a base sta-
tion, the UE capability including an indication of the feed-
back information for the downlink shared channel trans-
mission or a processing time associated with the UE.
[0119] The rate matching module 855 may rate match
information bits of the uplink shared channel transmis-
sion around the set of resources.
[0120] The power component 860 may identify a trans-
mission power control command for adjusting a trans-
mission power of the uplink shared channel transmission.
In some examples, the power component 860 may re-
ceive an indication of the transmission power control
command in the downlink grant, the transmission power
control command indicating an adjustment of the trans-
mission power of the uplink shared channel transmission
with respect to a previous transmission power control
command. In some cases, the previous transmission
power control command is indicated by the uplink grant.
[0121] FIG. 9 shows a diagram of a system 900 includ-
ing a device 905 that supports feedback transmissions
using uplink shared channel in accordance with aspects
of the present disclosure. The device 905 may be an
example of or include the components of device 605,
device 705, or a UE 115 as described herein. The device
905 may include components for bi-directional voice and

data communications including components for transmit-
ting and receiving communications, including a commu-
nications manager 910, an I/O controller 915, a trans-
ceiver 920, an antenna 925, memory 930, and a proces-
sor 940. These components may be in electronic com-
munication via one or more buses (e.g., bus 945).
[0122] The communications manager 910 may receive
an uplink grant that indicates scheduling information for
an uplink shared channel transmission for the UE, re-
ceive a downlink grant after receiving the uplink grant,
the downlink grant indicating scheduling information for
a downlink shared channel transmission for the UE or a
release of periodically scheduled resources for the UE,
monitor for the downlink shared channel transmission
based on the scheduling information for the downlink
shared channel transmission, generate feedback infor-
mation based on the downlink grant, and perform the
uplink shared channel transmission including the feed-
back information for the downlink shared channel trans-
mission based on the scheduling information for the up-
link shared channel transmission.
[0123] The I/O controller 915 may manage input and
output signals for the device 905. The I/O controller 915
may also manage peripherals not integrated into the de-
vice 905. In some cases, the I/O controller 915 may rep-
resent a physical connection or port to an external pe-
ripheral. In some cases, the I/O controller 915 may utilize
an operating system such as iOS®, ANDROID®, MS-
DOS®, MS-WINDOWS®, OS/2®, UNIX®, LINUX®, or an-
other known operating system. In other cases, the I/O
controller 915 may represent or interact with a modem,
a keyboard, a mouse, a touchscreen, or a similar device.
In some cases, the I/O controller 915 may be implement-
ed as part of a processor. In some cases, a user may
interact with the device 905 via the I/O controller 915 or
via hardware components controlled by the I/O controller
915.
[0124] The transceiver 920 may communicate bi-direc-
tionally, via one or more antennas, wired, or wireless links
as described above. For example, the transceiver 920
may represent a wireless transceiver and may commu-
nicate bi-directionally with another wireless transceiver.
The transceiver 920 may also include a modem to mod-
ulate the packets and provide the modulated packets to
the antennas for transmission, and to demodulate pack-
ets received from the antennas.
[0125] In some cases, the device 905 may include a
single antenna 925, or the device 905 may have more
than one antenna 925, which may be capable of concur-
rently transmitting or receiving multiple wireless trans-
missions.
[0126] The memory 930 may include read only mem-
ory (RAM) and random access memory (ROM). The
memory 930 may store computer-readable, computer-
executable code 935 including instructions that, when
executed, cause the processor to perform various func-
tions described herein. In some cases, the memory 930
may contain, among other things, a basic I/O system (BI-
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OS) which may control basic hardware or software op-
eration such as the interaction with peripheral compo-
nents or devices.
[0127] The processor 940 may include an intelligent
hardware device (e.g., a general-purpose processor, a
DSP, a central processing unit (CPU), a microcontroller,
an ASIC, an FPGA, a programmable logic device, a dis-
crete gate or transistor logic component, a discrete hard-
ware component, or any combination thereof). In some
cases, the processor 940 may be configured to operate
a memory array using a memory controller. In other cas-
es, a memory controller may be integrated into the proc-
essor 940. The processor 940 may be configured to ex-
ecute computer-readable instructions stored in a mem-
ory (e.g., the memory 930) to cause the device 905 to
perform various functions (e.g., functions or tasks sup-
porting feedback transmissions using uplink shared
channel).
[0128] The code 935 may include instructions to im-
plement aspects of the present disclosure, including in-
structions to support wireless communications. The code
935 may be stored in a non-transitory computer-readable
medium such as system memory or other type of mem-
ory. In some cases, the code 935 may not be directly
executable by the processor 940 but may cause a com-
puter (e.g., when compiled and executed) to perform
functions described herein.
[0129] FIG. 10 shows a block diagram 1000 of a device
1005 that supports feedback transmissions using uplink
shared channel in accordance with aspects of the present
disclosure. The device 1005 may be an example of as-
pects of a base station 105 as described herein. The
device 1005 may include a receiver 1010, a communi-
cations manager 1015, and a transmitter 1020. The de-
vice 1005 may also include a processor. Each of these
components may be in communication with one another
(e.g., via one or more buses).
[0130] The receiver 1010 may receive information
such as packets, user data, or control information asso-
ciated with various information channels (e.g., control
channels, data channels, and information related to feed-
back transmissions using uplink shared channel, etc.).
Information may be passed on to other components of
the device 1005. The receiver 1010 may be an example
of aspects of the transceiver 1320 described with refer-
ence to FIG. 13. The receiver 1010 may utilize a single
antenna or a set of antennas.
[0131] The communications manager 1015 may trans-
mit an uplink grant that indicates scheduling information
for an uplink shared channel transmission for a UE. The
communications manager 1015 may transmit a downlink
grant after transmitting the uplink grant, the downlink
grant indicating scheduling information for a downlink
shared channel transmission for the UE or a release of
periodically scheduled resources for the UE. The com-
munications manager 1015 may monitor for the uplink
shared channel transmission from the UE based on the
scheduling information for the uplink shared channel

transmission, the uplink shared channel transmission in-
cluding feedback information for the downlink shared
channel transmission. The communications manager
1015 may be an example of aspects of the communica-
tions manager 1310 described herein.
[0132] The communications manager 1015, or its sub-
components, may be implemented in hardware, code
(e.g., software or firmware) executed by a processor, or
any combination thereof. If implemented in code execut-
ed by a processor, the functions of the communications
manager 1015, or its sub-components may be executed
by a general-purpose processor, a DSP, an ASIC, an
FPGA or other programmable logic device, discrete gate
or transistor logic, discrete hardware components, or any
combination thereof designed to perform the functions
described in the present disclosure.
[0133] The communications manager 1015, or its sub-
components, may be physically located at various posi-
tions, including being distributed such that portions of
functions are implemented at different physical locations
by one or more physical components. In some examples,
the communications manager 1015, or its sub-compo-
nents, may be a separate and distinct component in ac-
cordance with various aspects of the present disclosure.
In some examples, the communications manager 1015,
or its sub-components, may be combined with one or
more other hardware components, including but not lim-
ited to an I/O component, a transceiver, a network server,
another computing device, one or more other compo-
nents described in the present disclosure, or a combina-
tion thereof in accordance with various aspects of the
present disclosure.
[0134] The transmitter 1020 may transmit signals gen-
erated by other components of the device 1005. In some
examples, the transmitter 1020 may be collocated with
a receiver 1010 in a transceiver module. For example,
the transmitter 1020 may be an example of aspects of
the transceiver 1320 described with reference to FIG. 13.
The transmitter 1020 may utilize a single antenna or a
set of antennas.
[0135] FIG. 11 shows a block diagram 1100 of a device
1105 that supports feedback transmissions using uplink
shared channel in accordance with aspects of the present
disclosure. The device 1105 may be an example of as-
pects of a device 1005, or a base station 105 as described
herein. The device 1105 may include a receiver 1110, a
communications manager 1115, and a transmitter 1135.
The device 1105 may also include a processor. Each of
these components may be in communication with one
another (e.g., via one or more buses).
[0136] The receiver 1110 may receive information
such as packets, user data, or control information asso-
ciated with various information channels (e.g., control
channels, data channels, and information related to feed-
back transmissions using uplink shared channel, etc.).
Information may be passed on to other components of
the device 1105. The receiver 1110 may be an example
of aspects of the transceiver 1320 described with refer-
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ence to FIG. 13. The receiver 1110 may utilize a single
antenna or a set of antennas.
[0137] The communications manager 1115 may be an
example of aspects of the communications manager
1015 as described herein. The communications manager
1115 may include an uplink grant transmitter 1120, a
downlink grant transmitter 1125, and a monitoring com-
ponent 1130. The communications manager 1115 may
be an example of aspects of the communications man-
ager 1310 described herein.
[0138] The uplink grant transmitter 1120 may transmit
an uplink grant that indicates scheduling information for
an uplink shared channel transmission for a UE.
[0139] The downlink grant transmitter 1125 may trans-
mit a downlink grant after transmitting the uplink grant,
the downlink grant indicating scheduling information for
a downlink shared channel transmission for the UE or a
release of periodically scheduled resources for the UE.
[0140] The monitoring component 1130 may monitor
for the uplink shared channel transmission from the UE
based on the scheduling information for the uplink shared
channel transmission, the uplink shared channel trans-
mission including feedback information for the downlink
shared channel transmission.
[0141] The transmitter 1135 may transmit signals gen-
erated by other components of the device 1105. In some
examples, the transmitter 1135 may be collocated with
a receiver 1110 in a transceiver module. For example,
the transmitter 1135 may be an example of aspects of
the transceiver 1320 described with reference to FIG. 13.
The transmitter 1135 may utilize a single antenna or a
set of antennas.
[0142] FIG. 12 shows a block diagram 1200 of a com-
munications manager 1205 that supports feedback
transmissions using uplink shared channel in accord-
ance with aspects of the present disclosure. The com-
munications manager 1205 may be an example of as-
pects of a communications manager 1015, a communi-
cations manager 1115, or a communications manager
1310 described herein. The communications manager
1205 may include an uplink grant transmitter 1210, a
downlink grant transmitter 1215, a monitoring component
1220, a shared channel component 1225, an uplink chan-
nel receiver 1230, a feedback module 1235, a feedback
bit component 1240, a configuration manager 1245, a
power control component 1250, and a report receiver
1255. Each of these modules may communicate, directly
or indirectly, with one another (e.g., via one or more bus-
es).
[0143] The uplink grant transmitter 1210 may transmit
an uplink grant that indicates scheduling information for
an uplink shared channel transmission for a UE.
[0144] The downlink grant transmitter 1215 may trans-
mit a downlink grant after transmitting the uplink grant,
the downlink grant indicating scheduling information for
a downlink shared channel transmission for the UE or a
release of periodically scheduled resources for the UE.
In some examples, the downlink grant transmitter 1215

may transmit a second downlink grant before transmitting
the uplink grant, the second downlink grant indicating
scheduling information for a second downlink shared
channel transmission for the UE.
[0145] The monitoring component 1220 may monitor
for the uplink shared channel transmission from the UE
based on the scheduling information for the uplink shared
channel transmission, the uplink shared channel trans-
mission including feedback information for the downlink
shared channel transmission. In some cases, the feed-
back information for the downlink shared channel in-
cludes HARQ-ACK feedback corresponding to the down-
link shared channel.
[0146] The shared channel component 1225 may
transmit the second downlink shared channel transmis-
sion based on the scheduling information for the second
downlink shared channel transmission. In some exam-
ples, the shared channel component 1225 may receive
the uplink shared channel transmission based on the
semi-static codebook configuration, where feedback in-
formation for the downlink shared channel transmission
is assigned to corresponding locations of the semi-static
codebook based on the semi-static HARQ-ACK code-
book configuration.
[0147] The uplink channel receiver 1230 may receive
the uplink shared channel transmission from the UE
based on the scheduling information for the uplink shared
channel transmission, the uplink shared channel trans-
mission including feedback information for the second
downlink shared channel transmission. In some exam-
ples, the uplink channel receiver 1230 may receive the
uplink shared channel transmission from the UE based
on the scheduling information for the uplink shared chan-
nel transmission, the uplink shared channel transmission
including a CSI report. In some cases, the feedback in-
formation for the second downlink shared channel in-
cludes HARQ-ACK feedback corresponding to the sec-
ond downlink shared channel. In some aspects, a set of
feedback bits of a first codebook associated with the
downlink shared channel are mapped to a punctured sub-
set of information bits of the uplink shared channel rate
matched around a set of resources corresponding to the
CSI report. In some instances, the CSI report is mapped
to a set of resources identified by the scheduling infor-
mation for the uplink shared channel transmission.
[0148] The feedback module 1235 may determine
feedback information for at least one of the first and sec-
ond downlink shared channel transmissions, where the
uplink shared channel transmission includes a first code-
book associated with feedback information for the down-
link shared channel transmission and a second codebook
associated with feedback information for the second
downlink shared channel transmission separate from the
first codebook.
[0149] The feedback bit component 1240 may deter-
mine a set of feedback bits of the first codebook based
on receiving the uplink shared channel transmission,
where the set of feedback bits puncture a mapped set of
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information bits associated with the uplink shared chan-
nel transmission. In some cases, the uplink shared chan-
nel transmission includes a set of feedback bits of the
first codebook and the second codebook mapped to a
set of resources identified by the scheduling information
for the uplink shared channel transmission and a set of
information bits mapped around the set of resources. In
some examples, a subset of feedback bits of the first
codebook is mapped to a first subset of resources non-
overlapping with a second subset of resources associat-
ed with a mapped subset of feedback bits of the second
codebook. In some aspects, the set of feedback bits of
the first codebook is mapped at least one symbol follow-
ing a set of symbols associated with a DMRS, the set of
feedback bits of the second codebook, and CSI feed-
back. In some instances, the set of feedback bits of the
first codebook is mapped to at least one symbol following
a set of symbols associated with a corresponding uplink
control channel. In some cases, the set of feedback bits
puncture a mapped set of feedback bits of the second
codebook.
[0150] The configuration manager 1245 may transmit
an indication of a semi-static HARQ-ACK feedback code-
book configuration associated with a semi-static code-
book for downlink shared channels. In some cases, the
indication of the semi-static codebook configuration is
transmitted via control signaling.
[0151] The power control component 1250 may trans-
mit an indication of a transmission power control com-
mand in the downlink grant, the transmission power con-
trol command indicating an adjustment of a transmission
power of the uplink shared channel transmission with re-
spect to a previous transmission power control com-
mand. In some examples, the power control component
1250 may include the previous transmission power con-
trol command in the uplink grant.
[0152] The report receiver 1255 may receive a report
of a UE capability from the UE, the UE capability including
an indication of feedback information for the downlink
shared channel transmission or a processing time asso-
ciated with the UE.
[0153] FIG. 13 shows a diagram of a system 1300 in-
cluding a device 1305 that supports feedback transmis-
sions using uplink shared channel in accordance with
aspects of the present disclosure. The device 1305 may
be an example of or include the components of device
1005, device 1105, or a base station 105 as described
herein. The device 1305 may include components for bi-
directional voice and data communications including
components for transmitting and receiving communica-
tions, including a communications manager 1310, a net-
work communications manager 1315, a transceiver
1320, an antenna 1325, memory 1330, a processor 1340,
and an inter-station communications manager 1345.
These components may be in electronic communication
via one or more buses (e.g., bus 1350).
[0154] The communications manager 1310 may trans-
mit an uplink grant that indicates scheduling information

for an uplink shared channel transmission for a UE. The
communications manager 1310 may transmit a downlink
grant after transmitting the uplink grant, the downlink
grant indicating scheduling information for a downlink
shared channel transmission for the UE or a release of
periodically scheduled resources for the UE. The com-
munications manager 1310 may monitor for the uplink
shared channel transmission from the UE based on the
scheduling information for the uplink shared channel
transmission, the uplink shared channel transmission in-
cluding feedback information for the downlink shared
channel transmission.
[0155] The network communications manager 1315
may manage communications with the core network
(e.g., via one or more wired backhaul links). For example,
the network communications manager 1315 may man-
age the transfer of data communications for client devic-
es, such as one or more UEs 115.
[0156] The transceiver 1320 may communicate bi-di-
rectionally, via one or more antennas, wired, or wireless
links as described above. For example, the transceiver
1320 may represent a wireless transceiver and may com-
municate bi-directionally with another wireless transceiv-
er. The transceiver 1320 may also include a modem to
modulate the packets and provide the modulated packets
to the antennas for transmission, and to demodulate
packets received from the antennas.
[0157] In some cases, the device 1305 may include a
single antenna 1325, or the device 1305 may have more
than one antenna 1325, which may be capable of con-
currently transmitting or receiving multiple wireless trans-
missions.
[0158] The memory 1330 may include RAM, ROM, or
a combination thereof. The memory 1330 may store com-
puter-readable code 1335 including instructions that,
when executed by a processor (e.g., the processor 1340)
cause the device to perform various functions described
herein. In some cases, the memory 1330 may contain,
among other things, a BIOS which may control basic
hardware or software operation such as the interaction
with peripheral components or devices.
[0159] The processor 1340 may include an intelligent
hardware device (e.g., a general-purpose processor, a
DSP, a CPU, a microcontroller, an ASIC, an FPGA, a
programmable logic device, a discrete gate or transistor
logic component, a discrete hardware component, or any
combination thereof). In some cases, the processor 1340
may be configured to operate a memory array using a
memory controller. In some cases, a memory controller
may be integrated into processor 1340. The processor
1340 may be configured to execute computer-readable
instructions stored in a memory (e.g., the memory 1330)
to cause the device 1305 to perform various functions
(e.g., functions or tasks supporting feedback transmis-
sions using uplink shared channel).
[0160] The inter-station communications manager
1345 may manage communications with other base sta-
tions 105, and may include a controller or scheduler for
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controlling communications with UEs 115 in cooperation
with other base stations 105. For example, the inter-sta-
tion communications manager 1345 may coordinate
scheduling for transmissions to UEs 115 for various in-
terference mitigation techniques such as beamforming
or joint transmission. In some examples, the inter-station
communications manager 1345 may provide an X2 in-
terface within an LTE/LTE-A wireless communication
network technology to provide communication between
base stations 105.
[0161] The code 1335 may include instructions to im-
plement aspects of the present disclosure, including in-
structions to support wireless communications. The code
1335 may be stored in a non-transitory computer-read-
able medium such as system memory or other type of
memory. In some cases, the code 1335 may not be di-
rectly executable by the processor 1340 but may cause
a computer (e.g., when compiled and executed) to per-
form functions described herein.
[0162] FIG. 14 shows a flowchart illustrating a method
1400 that supports feedback transmissions using uplink
shared channel in accordance with aspects of the present
disclosure. The operations of method 1400 may be im-
plemented by a UE 115 or its components as described
herein. For example, the operations of method 1400 may
be performed by a communications manager as de-
scribed with reference to FIGs. 6 through 9. In some ex-
amples, a UE may execute a set of instructions to control
the functional elements of the UE to perform the functions
described below. Additionally or alternatively, a UE may
perform aspects of the functions described below using
special-purpose hardware.
[0163] At 1405, the UE may receive an uplink grant
that indicates scheduling information for an uplink shared
channel transmission for the UE. The operations of 1405
may be performed according to the methods described
herein. In some examples, aspects of the operations of
1405 may be performed by an uplink grant receiver as
described with reference to FIGs. 6 through 9.
[0164] At 1410, the UE may receive a downlink grant
after receiving the uplink grant, the downlink grant indi-
cating scheduling information for a downlink shared
channel transmission for the UE or a release of periodi-
cally scheduled resources for the UE. The operations of
1410 may be performed according to the methods de-
scribed herein. In some examples, aspects of the oper-
ations of 1410 may be performed by a downlink grant
receiver as described with reference to FIGs. 6 through 9.
[0165] At 1415, the UE may optionally monitor for the
downlink shared channel transmission based on the
scheduling information for the downlink shared channel
transmission. The operations of 1415 may be performed
according to the methods described herein. In some ex-
amples, aspects of the operations of 1415 may be per-
formed by a shared channel monitor as described with
reference to FIGs. 6 through 9.
[0166] At 1420, the UE may generate feedback infor-
mation based on the downlink grant. The operations of

1420 may be performed according to the methods de-
scribed herein. In some examples, aspects of the oper-
ations of 1420 may be performed by a feedback manager
as described with reference to FIGs. 6 through 9.
[0167] At 1425, the UE may perform the uplink shared
channel transmission including the feedback information
for the downlink shared channel transmission based on
the scheduling information for the uplink shared channel
transmission. The operations of 1425 may be performed
according to the methods described herein. In some ex-
amples, aspects of the operations of 1425 may be per-
formed by a shared channel transmitter as described with
reference to FIGs. 6 through 9.
[0168] FIG. 15 shows a flowchart illustrating a method
1500 that supports feedback transmissions using uplink
shared channel in accordance with aspects of the present
disclosure. The operations of method 1500 may be im-
plemented by a UE 115 or its components as described
herein. For example, the operations of method 1500 may
be performed by a communications manager as de-
scribed with reference to FIGs. 6 through 9. In some ex-
amples, a UE may execute a set of instructions to control
the functional elements of the UE to perform the functions
described below. Additionally or alternatively, a UE may
perform aspects of the functions described below using
special-purpose hardware.
[0169] At 1505, the UE may receive a downlink grant
before receiving an uplink grant, the downlink grant indi-
cating scheduling information for a downlink shared
channel transmission for the UE or a release of periodi-
cally scheduled resources for the UE. The operations of
1505 may be performed according to the methods de-
scribed herein. In some examples, aspects of the oper-
ations of 1505 may be performed by a downlink grant
receiver as described with reference to FIGs. 6 through 9.
[0170] At 1510, the UE may receive an uplink grant
that indicates scheduling information for an uplink shared
channel transmission for the UE. The operations of 1510
may be performed according to the methods described
herein. In some examples, aspects of the operations of
1510 may be performed by an uplink grant receiver as
described with reference to FIGs. 6 through 9.
[0171] At 1515, the UE may receive an additional
downlink grant after receiving the uplink grant, the addi-
tional downlink grant indicating scheduling information
for an additional downlink shared channel transmission
for the UE. The operations of 1515 may be performed
according to the methods described herein. In some ex-
amples, aspects of the operations of 1515 may be per-
formed by a downlink grant receiver as described with
reference to FIGs. 6 through 9.
[0172] At 1520, the UE may monitor for the downlink
shared channel transmission(s) (e.g., downlink shared
channel and additional downlink shared channel) based
on the scheduling information for respective shared
channel transmission(s) (e.g., indicated in respective
downlink grants). The operations of 1520 may be per-
formed according to the methods described herein. In
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some examples, aspects of the operations of 1520 may
be performed by a shared channel monitor as described
with reference to FIGs. 6 through 9.
[0173] At 1525, the UE may generate feedback infor-
mation for the downlink shared channel transmission(s)
based on the monitoring. The operations of 1525 may be
performed according to the methods described herein.
In some examples, aspects of the operations of 1525
may be performed by a feedback manager as described
with reference to FIGs. 6 through 9.
[0174] At 1530, the UE may perform the uplink shared
channel transmission including the feedback information
for the downlink shared channel transmission(s) based
on the scheduling information for the uplink shared chan-
nel transmission. The operations of 1530 may be per-
formed according to the methods described herein. In
some examples, aspects of the operations of 1530 may
be performed by a shared channel transmitter as de-
scribed with reference to FIGs. 6 through 9.
[0175] FIG. 16 shows a flowchart illustrating a method
1600 that supports feedback transmissions using uplink
shared channel in accordance with aspects of the present
disclosure. The operations of method 1600 may be im-
plemented by a UE 115 or its components as described
herein. For example, the operations of method 1600 may
be performed by a communications manager as de-
scribed with reference to FIGs. 6 through 9. In some ex-
amples, a UE may execute a set of instructions to control
the functional elements of the UE to perform the functions
described below. Additionally or alternatively, a UE may
perform aspects of the functions described below using
special-purpose hardware.
[0176] At 1605, the UE may receive a downlink grant
before receiving an uplink grant, the downlink grant indi-
cating scheduling information for a downlink shared
channel transmission for the UE or a release of periodi-
cally scheduled resources for the UE. The operations of
1605 may be performed according to the methods de-
scribed herein. In some examples, aspects of the oper-
ations of 1605 may be performed by a downlink grant
receiver as described with reference to FIGs. 6 through 9.
[0177] At 1610, the UE may receive an uplink grant
that indicates scheduling information for an uplink shared
channel transmission for the UE. The operations of 1610
may be performed according to the methods described
herein. In some examples, aspects of the operations of
1610 may be performed by an uplink grant receiver as
described with reference to FIGs. 6 through 9.
[0178] At 1615, the UE may receive an additional
downlink grant after receiving the uplink grant, the addi-
tional downlink grant indicating scheduling information
for an additional downlink shared channel transmission
for the UE. The operations of 1615 may be performed
according to the methods described herein. In some ex-
amples, aspects of the operations of 1615 may be per-
formed by a downlink grant receiver as described with
reference to FIGs. 6 through 9.
[0179] At 1620, the UE may monitor for the downlink

shared channel transmission(s) based on the scheduling
information for respective shared channel transmis-
sion(s). The operations of 1620 may be performed ac-
cording to the methods described herein. In some exam-
ples, aspects of the operations of 1620 may be performed
by a shared channel monitor as described with reference
to FIGs. 6 through 9.
[0180] At 1625, the UE may generate feedback infor-
mation for the downlink shared channel transmission(s)
based on the monitoring. The operations of 1625 may be
performed according to the methods described herein.
In some examples, aspects of the operations of 1625
may be performed by a feedback manager as described
with reference to FIGs. 6 through 9.
[0181] At 1630, the UE may generate separate code-
book(s) associated with respective feedback information
for the downlink shared channel transmission(s). The op-
erations of 1630 may be performed according to the
methods described herein. In some examples, aspects
of the operations of 1630 may be performed by a code-
book module as described with reference to FIGs. 6
through 9.
[0182] At 1635, the UE may perform the uplink shared
channel transmission including the separate codebooks
for the downlink shared channel transmission(s) based
on the scheduling information for the uplink shared chan-
nel transmission. The operations of 1635 may be per-
formed according to the methods described herein. In
some examples, aspects of the operations of 1635 may
be performed by a shared channel transmitter as de-
scribed with reference to FIGs. 6 through 9.
[0183] FIG. 17 shows a flowchart illustrating a method
1700 that supports feedback transmissions using uplink
shared channel in accordance with aspects of the present
disclosure. The operations of method 1700 may be im-
plemented by a base station 105 or its components as
described herein. For example, the operations of method
1700 may be performed by a communications manager
as described with reference to FIGs. 10 through 13. In
some examples, a base station may execute a set of
instructions to control the functional elements of the base
station to perform the functions described below. Addi-
tionally or alternatively, a base station may perform as-
pects of the functions described below using special-pur-
pose hardware.
[0184] At 1705, the base station may transmit an uplink
grant that indicates scheduling information for an uplink
shared channel transmission for a UE. The operations
of 1705 may be performed according to the methods de-
scribed herein. In some examples, aspects of the oper-
ations of 1705 may be performed by an uplink grant trans-
mitter as described with reference to FIGs. 10 through 13.
[0185] At 1710, the base station may transmit a down-
link grant after transmitting the uplink grant, the downlink
grant indicating scheduling information for a downlink
shared channel transmission for the UE or a release of
periodically scheduled resources for the UE or a release
of periodically scheduled resources for the UE. The op-
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erations of 1710 may be performed according to the
methods described herein. In some examples, aspects
of the operations of 1710 may be performed by a downlink
grant transmitter as described with reference to FIGs. 10
through 13.
[0186] At 1715, the base station may monitor for the
uplink shared channel transmission from the UE based
on the scheduling information for the uplink shared chan-
nel transmission, the uplink shared channel transmission
including feedback information for the downlink shared
channel transmission. The operations of 1715 may be
performed according to the methods described herein.
In some examples, aspects of the operations of 1715
may be performed by a monitoring component as de-
scribed with reference to FIGs. 10 through 13.
[0187] FIG. 18 shows a flowchart illustrating a method
1800 that supports feedback transmissions using uplink
shared channel in accordance with aspects of the present
disclosure. The operations of method 1800 may be im-
plemented by a base station 105 or its components as
described herein. For example, the operations of method
1800 may be performed by a communications manager
as described with reference to FIGs. 10 through 13. In
some examples, a base station may execute a set of
instructions to control the functional elements of the base
station to perform the functions described below. Addi-
tionally or alternatively, a base station may perform as-
pects of the functions described below using special-pur-
pose hardware.
[0188] At 1805, the base station may transmit a down-
link grant before transmitting an uplink grant, the down-
link grant indicating scheduling information for a downlink
shared channel transmission for the UE or a release of
periodically scheduled resources for the UE. The oper-
ations of 1805 may be performed according to the meth-
ods described herein. In some examples, aspects of the
operations of 1805 may be performed by a downlink grant
transmitter as described with reference to FIGs. 10
through 13.
[0189] At 1810, the base station may transmit an uplink
grant that indicates scheduling information for an uplink
shared channel transmission for a UE or a release of
periodically scheduled resources for the UE. The oper-
ations of 1810 may be performed according to the meth-
ods described herein. In some examples, aspects of the
operations of 1810 may be performed by an uplink grant
transmitter as described with reference to FIGs. 10
through 13.
[0190] At 1815, the base station may transmit an ad-
ditional downlink grant after transmitting the uplink grant,
the additional downlink grant indicating scheduling infor-
mation for an additional downlink shared channel trans-
mission for the UE. The operations of 1815 may be per-
formed according to the methods described herein. In
some examples, aspects of the operations of 1815 may
be performed by a downlink grant transmitter as de-
scribed with reference to FIGs. 10 through 13.
[0191] At 1820, the base station may receive the uplink

shared channel transmission from the UE based on the
scheduling information for the uplink shared channel
transmission, the uplink shared channel transmission in-
cluding feedback information for the downlink shared
channel transmission(s). The operations of 1820 may be
performed according to the methods described herein.
In some examples, aspects of the operations of 1820
may be performed by an uplink channel receiver as de-
scribed with reference to FIGs. 10 through 13.
[0192] FIG. 19 shows a flowchart illustrating a method
1900 that supports feedback transmissions using uplink
shared channel in accordance with aspects of the present
disclosure. The operations of method 1900 may be im-
plemented by a base station 105 or its components as
described herein. For example, the operations of method
1900 may be performed by a communications manager
as described with reference to FIGs. 10 through 13. In
some examples, a base station may execute a set of
instructions to control the functional elements of the base
station to perform the functions described below. Addi-
tionally or alternatively, a base station may perform as-
pects of the functions described below using special-pur-
pose hardware.
[0193] At 1905, the base station may transmit an indi-
cation of a semi-static HARQ-ACK feedback codebook
configuration associated with a semi-static codebook for
downlink shared channels. The operations of 1905 may
be performed according to the methods described herein.
In some examples, aspects of the operations of 1905
may be performed by a configuration manager as de-
scribed with reference to FIGs. 10 through 13.
[0194] At 1910, the base station may transmit an uplink
grant that indicates scheduling information for an uplink
shared channel transmission for a UE or a release of
periodically scheduled resources for the UE. The oper-
ations of 1910 may be performed according to the meth-
ods described herein. In some examples, aspects of the
operations of 1910 may be performed by an uplink grant
transmitter as described with reference to FIGs. 10
through 13.
[0195] At 1915, the base station may transmit a down-
link grant after transmitting the uplink grant, the downlink
grant indicating scheduling information for a downlink
shared channel transmission for the UE or a release of
periodically scheduled resources for the UE. The oper-
ations of 1915 may be performed according to the meth-
ods described herein. In some examples, aspects of the
operations of 1915 may be performed by a downlink grant
transmitter as described with reference to FIGs. 10
through 13.
[0196] At 1920, the base station may monitor for the
uplink shared channel transmission from the UE based
on the scheduling information for the uplink shared chan-
nel transmission, the uplink shared channel transmission
including feedback information for the downlink shared
channel transmission. The operations of 1920 may be
performed according to the methods described herein.
In some examples, aspects of the operations of 1920
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may be performed by a monitoring component as de-
scribed with reference to FIGs. 10 through 13.
[0197] At 1925, the base station may receive the uplink
shared channel transmission based on the semi-static
codebook configuration, where feedback information for
the downlink shared channel transmission is assigned to
corresponding locations of the semi-static codebook
based on the semi-static HARQ-ACK codebook config-
uration. The operations of 1925 may be performed ac-
cording to the methods described herein. In some exam-
ples, aspects of the operations of 1925 may be performed
by a shared channel component as described with ref-
erence to FIGs. 10 through 13.
[0198] FIG. 20 shows a flowchart illustrating a method
2000 that supports feedback transmissions using uplink
shared channel in accordance with aspects of the present
disclosure. The operations of method 2000 may be im-
plemented by a base station 105 or its components as
described herein. For example, the operations of method
2000 may be performed by a communications manager
as described with reference to FIGs. 10 through 13. In
some examples, a base station may execute a set of
instructions to control the functional elements of the base
station to perform the functions described below. Addi-
tionally or alternatively, a base station may perform as-
pects of the functions described below using special-pur-
pose hardware.
[0199] At 2005, the base station may transmit an uplink
grant that indicates scheduling information for an uplink
shared channel transmission for a UE. The operations
of 2005 may be performed according to the methods de-
scribed herein. In some examples, aspects of the oper-
ations of 2005 may be performed by an uplink grant trans-
mitter as described with reference to FIGs. 10 through 13.
[0200] At 2010, the base station may transmit a down-
link grant after transmitting the uplink grant, the downlink
grant indicating scheduling information for a downlink
shared channel transmission for the UE or a release of
periodically scheduled resources for the UE or a release
of periodically scheduled resources for the UE. The op-
erations of 2010 may be performed according to the
methods described herein. In some examples, aspects
of the operations of 2010 may be performed by a downlink
grant transmitter as described with reference to FIGs. 10
through 13.
[0201] At 2015, the base station may transmit an indi-
cation of a transmission power control command in the
downlink grant, the transmission power control command
indicating an adjustment of a transmission power of the
uplink shared channel transmission with respect to a pre-
vious transmission power control command. The opera-
tions of 2015 may be performed according to the methods
described herein. In some examples, aspects of the op-
erations of 2015 may be performed by a power control
component as described with reference to FIGs. 10
through 13.
[0202] At 2020, the base station may monitor for the
uplink shared channel transmission from the UE based

on the scheduling information for the uplink shared chan-
nel transmission, the uplink shared channel transmission
including feedback information for the downlink shared
channel transmission. The operations of 2020 may be
performed according to the methods described herein.
In some examples, aspects of the operations of 2020
may be performed by a monitoring component as de-
scribed with reference to FIGs. 10 through 13.
[0203] It should be noted that the methods described
herein describe possible implementations, and that the
operations and the steps may be rearranged or otherwise
modified and that other implementations are possible.
Further, aspects from two or more of the methods may
be combined.
[0204] Techniques described herein may be used for
various wireless communications systems such as code
division multiple access (CDMA), time division multiple
access (TDMA), frequency division multiple access (FD-
MA), orthogonal frequency division multiple access
(OFDMA), single carrier frequency division multiple ac-
cess (SC-FDMA), and other systems. A CDMA system
may implement a radio technology such as CDMA2000,
Universal Terrestrial Radio Access (UTRA), etc.
CDMA2000 covers IS-2000, IS-95, and IS-856 stand-
ards. IS-2000 Releases may be commonly referred to as
CDMA2000 1X, 1X, etc. IS-856 (TIA-856) is commonly
referred to as CDMA2000 1xEV-DO, High Rate Packet
Data (HRPD), etc. UTRA includes Wideband CDMA
(WCDMA) and other variants of CDMA. A TDMA system
may implement a radio technology such as Global Sys-
tem for Mobile Communications (GSM).
[0205] An OFDMA system may implement a radio
technology such as Ultra Mobile Broadband (UMB),
Evolved UTRA (E-UTRA), Institute of Electrical and Elec-
tronics Engineers (IEEE) 802.11 (Wi-Fi), IEEE 802.16
(WiMAX), IEEE 802.20, Flash-OFDM, etc. UTRA and E-
UTRA are part of Universal Mobile Telecommunications
System (UMTS). LTE, LTE-A, and LTE-A Pro are releas-
es of UMTS that use E-UTRA. UTRA, E-UTRA, UMTS,
LTE, LTE-A, LTE-A Pro, NR, and GSM are described in
documents from the organization named "3rd Generation
Partnership Project" (3GPP). CDMA2000 and UMB are
described in documents from an organization named "3rd
Generation Partnership Project 2" (3GPP2). The tech-
niques described herein may be used for the systems
and radio technologies mentioned herein as well as other
systems and radio technologies. While aspects of an
LTE, LTE-A, LTE-A Pro, or NR system may be described
for purposes of example, and LTE, LTE-A, LTE-A Pro,
or NR terminology may be used in much of the descrip-
tion, the techniques described herein are applicable be-
yond LTE, LTE-A, LTE-A Pro, or NR applications.
[0206] A macro cell generally covers a relatively large
geographic area (e.g., several kilometers in radius) and
may allow unrestricted access by UEs with service sub-
scriptions with the network provider. A small cell may be
associated with a lower-powered base station, as com-
pared with a macro cell, and a small cell may operate in
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the same or different (e.g., licensed, unlicensed, etc.)
frequency bands as macro cells. Small cells may include
pico cells, femto cells, and micro cells according to var-
ious examples. A pico cell, for example, may cover a
small geographic area and may allow unrestricted access
by UEs with service subscriptions with the network pro-
vider. A femto cell may also cover a small geographic
area (e.g., a home) and may provide restricted access
by UEs having an association with the femto cell (e.g.,
UEs in a closed subscriber group (CSG), UEs for users
in the home, and the like). An eNB for a macro cell may
be referred to as a macro eNB. An eNB for a small cell
may be referred to as a small cell eNB, a pico eNB, a
femto eNB, or a home eNB. An eNB may support one or
multiple (e.g., two, three, four, and the like) cells, and
may also support communications using one or multiple
component carriers.
[0207] The wireless communications systems de-
scribed herein may support synchronous or asynchro-
nous operation. For synchronous operation, the base sta-
tions may have similar frame timing, and transmissions
from different base stations may be approximately
aligned in time. For asynchronous operation, the base
stations may have different frame timing, and transmis-
sions from different base stations may not be aligned in
time. The techniques described herein may be used for
either synchronous or asynchronous operations.
[0208] Information and signals described herein may
be represented using any of a variety of different tech-
nologies and techniques. For example, data, instruc-
tions, commands, information, signals, bits, symbols,
and chips that may be referenced throughout the descrip-
tion may be represented by voltages, currents, electro-
magnetic waves, magnetic fields or particles, optical
fields or particles, or any combination thereof.
[0209] The various illustrative blocks and modules de-
scribed in connection with the disclosure herein may be
implemented or performed with a general-purpose proc-
essor, a DSP, an ASIC, an FPGA, or other programmable
logic device, discrete gate or transistor logic, discrete
hardware components, or any combination thereof de-
signed to perform the functions described herein. A gen-
eral-purpose processor may be a microprocessor, but in
the alternative, the processor may be any conventional
processor, controller, microcontroller, or state machine.
A processor may also be implemented as a combination
of computing devices (e.g., a combination of a DSP and
a microprocessor, multiple microprocessors, one or more
microprocessors in conjunction with a DSP core, or any
other such configuration).
[0210] The functions described herein may be imple-
mented in hardware, software executed by a processor,
firmware, or any combination thereof. If implemented in
software executed by a processor, the functions may be
stored on or transmitted over as one or more instructions
or code on a computer-readable medium. Other exam-
ples and implementations are within the scope of the dis-
closure and appended claims. For example, due to the

nature of software, functions described herein can be
implemented using software executed by a processor,
hardware, firmware, hardwiring, or combinations of any
of these. Features implementing functions may also be
physically located at various positions, including being
distributed such that portions of functions are implement-
ed at different physical locations.
[0211] Computer-readable media includes both non-
transitory computer storage media and communication
media including any medium that facilitates transfer of a
computer program from one place to another. A non-
transitory storage medium may be any available medium
that can be accessed by a general purpose or special
purpose computer. By way of example, and not limitation,
non-transitory computer-readable media may include
RAM, ROM, electrically erasable programmable ROM
(EEPROM), flash memory, compact disk (CD) ROM or
other optical disk storage, magnetic disk storage or other
magnetic storage devices, or any other non-transitory
medium that can be used to carry or store desired pro-
gram code means in the form of instructions or data struc-
tures and that can be accessed by a general-purpose or
special-purpose computer, or a general-purpose or spe-
cial-purpose processor. Also, any connection is properly
termed a computer-readable medium. For example, if
the software is transmitted from a website, server, or oth-
er remote source using a coaxial cable, fiber optic cable,
twisted pair, digital subscriber line (DSL), or wireless
technologies such as infrared, radio, and microwave,
then the coaxial cable, fiber optic cable, twisted pair, DSL,
or wireless technologies such as infrared, radio, and mi-
crowave are included in the definition of medium. Disk
and disc, as used herein, include CD, laser disc, optical
disc, digital versatile disc (DVD), floppy disk and Blu-ray
disc where disks usually reproduce data magnetically,
while discs reproduce data optically with lasers. Combi-
nations of the above are also included within the scope
of computer-readable media.
[0212] As used herein, including in the claims, "or" as
used in a list of items (e.g., a list of items prefaced by a
phrase such as "at least one of" or "one or more of’) in-
dicates an inclusive list such that, for example, a list of
at least one of A, B, or C means A or B or C or AB or AC
or BC or ABC (i.e., A and B and C). Also, as used herein,
the phrase "based on" shall not be construed as a refer-
ence to a closed set of conditions. For example, an ex-
emplary step that is described as "based on condition
A" may be based on both a condition A and a condition
B without departing from the scope of the present disclo-
sure. In other words, as used herein, the phrase "based
on" shall be construed in the same manner as the
phrase "based at least in part on."
[0213] In the appended figures, similar components or
features may have the same reference label. Further,
various components of the same type may be distin-
guished by following the reference label by a dash and
a second label that distinguishes among the similar com-
ponents. If just the first reference label is used in the
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specification, the description is applicable to any one of
the similar components having the same first reference
label irrespective of the second reference label, or other
subsequent reference label.
[0214] The description set forth herein, in connection
with the appended drawings, describes example config-
urations and does not represent all the examples that
may be implemented or that are within the scope of the
claims. The term "exemplary" used herein means "serv-
ing as an example, instance, or illustration," and not "pre-
ferred" or "advantageous over other examples." The de-
tailed description includes specific details for the purpose
of providing an understanding of the described tech-
niques. These techniques, however, may be practiced
without these specific details. In some instances, well-
known structures and devices are shown in block dia-
gram form in order to avoid obscuring the concepts of
the described examples.
[0215] The description herein is provided to enable a
person skilled in the art to make or use the disclosure.
The invention is defined by the appended claims.

Claims

1. A method for wireless communications at a user
equipment, UE, (115), comprising:

receiving an uplink grant (520) that indicates
scheduling information for an uplink shared
channel transmission for the UE (115);
receiving a downlink grant (525) after receiving
the uplink grant, the downlink grant indicating
scheduling information for a downlink shared
channel transmission for the UE (115) or a re-
lease of periodically scheduled resources for the
UE (115);
receiving a second downlink grant (505) before
receiving the uplink grant, the second downlink
grant indicating scheduling information for a
second downlink shared channel transmission
for the UE (115) or a release of periodically
scheduled resources for the UE (115);
generating a first feedback information (535)
based at least in part on the downlink grant;
generating a second feedback information (515)
based at least in part on the second downlink
grant; and
performing the uplink shared channel transmis-
sion (540) including the first feedback informa-
tion and the second feedback information based
at least in part on the scheduling information for
the uplink shared channel transmission.

2. The method of claim 1, wherein:

the first feedback information comprises hybrid
automatic repeat request, HARQ,-acknowl-

edgement, ACK, feedback corresponding to the
downlink shared channel transmission or the re-
lease of periodically scheduled resources for the
UE (115); and
the second feedback information for the second
downlink shared channel transmission compris-
es HARQ-ACK feedback corresponding to the
second downlink shared channel transmission
or the release of periodically scheduled resourc-
es for the UE (115).

3. The method of claim 1, further comprising:

generating a first codebook associated with the
first feedback information; and
generating a second codebook associated with
the second feedback information, the second
codebook separate from the first codebook.

4. The method of claim 3, wherein performing the uplink
shared channel transmission comprises:

mapping a set of feedback bits of the first code-
book and the second codebook to a set of re-
sources identified by the scheduling information
for the uplink shared channel transmission; and
mapping information bits of the uplink shared
channel transmission around the set of resourc-
es.

5. The method of claim 3, further comprising:

mapping a set of feedback bits of the second
codebook to a set of resources identified by the
scheduling information for the uplink shared
channel transmission;
mapping information bits of the uplink shared
channel transmission around the set of resourc-
es;
puncturing a subset of the mapped information
bits; and
mapping a set of feedback bits of the first code-
book to resources corresponding to the punc-
tured subset of the mapped information bits.

6. The method of claim 1, further comprising:

identifying a semi-static codebook configuration
associated with a semi-static hybrid automatic
repeat request, HARQ,-acknowledgement,
ACK, feedback codebook; and
generating the uplink shared channel transmis-
sion based at least in part on the semi-static
codebook configuration, wherein the generating
comprises including the feedback information in
corresponding locations of the semi-static
HARQ-ACK codebook.
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7. The method of claim 1, further comprising:

generating a channel state information report;
and
performing the uplink shared channel transmis-
sion including the channel state information re-
port.

8. The method of claim 1, further comprising:

mapping information bits of the uplink shared
channel transmission to a set of resources iden-
tified by the scheduling information for the uplink
shared channel transmission;
puncturing a subset of the mapped information
bits; and
mapping a set of feedback bits corresponding
to the feedback information for the downlink
shared channel transmission to at least a portion
of resources corresponding to the punctured
subset of the mapped information bits.

9. The method of claim 1, further comprising:

identifying a transmission power control com-
mand for adjusting a transmission power of the
uplink shared channel transmission; and
performing the uplink shared channel transmis-
sion based at least in part on the transmission
power control command.

10. The method of claim 9, wherein identifying the trans-
mission power control command comprises:
receiving an indication of the transmission power
control command in the downlink grant, the trans-
mission power control command indicating an ad-
justment of the transmission power of the uplink
shared channel transmission with respect to a pre-
vious transmission power control command.

11. The method of claim 1, the method further compris-
ing:
including the feedback information in the uplink
shared channel transmission based at least in part
on at least one of a feedback codebook size, a feed-
back codebook type, an uplink shared channel trans-
mission duration, a modulation coding scheme, a
timeline, a UE capability, or any combination thereof.

12. A method for wireless communications at a base sta-
tion (105), comprising:

transmitting an uplink grant that indicates sched-
uling information for an uplink shared channel
transmission for a user equipment, UE, (115);
transmitting a downlink grant after transmitting
the uplink grant, the downlink grant indicating
scheduling information for a downlink shared

channel transmission for the UE (115) or a re-
lease of periodically scheduled resources for the
UE (115);
transmitting a second downlink grant before
transmitting the uplink grant, the second down-
link grant indicating scheduling information for
a second downlink shared channel transmission
for the UE (115);
transmitting the second downlink shared chan-
nel transmission based at least in part on the
scheduling information for the second downlink
shared channel transmission; and
monitoring for the uplink shared channel trans-
mission from the UE (115) based at least in part
on the scheduling information for the uplink
shared channel transmission, the uplink shared
channel transmission comprising first feedback
information based at least in part on the downlink
grant and second feedback information based
at least in part on the second downlink grant.

13. The method of claim 12, further comprising:
receiving the uplink shared channel transmission
from the UE (115) based at least in part on the sched-
uling information for the uplink shared channel trans-
mission, the uplink shared channel transmission
comprising the first feedback information and the
second feedback information.

14. An apparatus for wireless communications at a user
equipment, UE, (115), comprising:

means for receiving an uplink grant that indi-
cates scheduling information for an uplink
shared channel transmission for the UE (115);
means for receiving a downlink grant after re-
ceiving the uplink grant, the downlink grant in-
dicating scheduling information for a downlink
shared channel transmission for the UE (115);
means for receiving a second downlink grant be-
fore receiving the uplink grant, the second down-
link grant indicating scheduling information for
a second downlink shared channel transmission
for the UE (115) or a release of periodically
scheduled resources for the UE (115);
means for monitoring for the downlink shared
channel transmission based at least in part on
the scheduling information for the downlink
shared channel transmission;
means for monitoring for the second downlink
shared channel transmission based at least in
part on the scheduling information for the sec-
ond downlink shared channel transmission;
means for generating a first feedback informa-
tion for the downlink shared channel transmis-
sion based at least in part on the monitoring for
the downlink shared channel transmission;
means for generating a second feedback infor-
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mation based at least in part on the monitoring
for the second downlink shared channel trans-
mission; and
means for performing the uplink shared channel
transmission including the first feedback infor-
mation and the second feedback information for
the downlink shared channel transmission
based at least in part on the scheduling informa-
tion for the uplink shared channel transmission.

15. An apparatus for wireless communications at a base
station (105), comprising:

means for transmitting an uplink grant that indi-
cates scheduling information for an uplink
shared channel transmission for a user equip-
ment, UE, (115);
means for transmitting a downlink grant after
transmitting the uplink grant, the downlink grant
indicating scheduling information for a downlink
shared channel transmission for the UE (115);
means for transmitting a second downlink grant
before transmitting the uplink grant, the second
downlink grant indicating scheduling informa-
tion for a second downlink shared channel trans-
mission for the UE (115);
means for transmitting the second downlink
shared channel transmission based at least in
part on the scheduling information for the sec-
ond downlink shared channel transmission; and
means for monitoring for the uplink shared chan-
nel transmission from the UE (115) based at
least in part on the scheduling information for
the uplink shared channel transmission, the up-
link shared channel transmission comprising
first feedback information for the downlink
shared channel transmission and second feed-
back information for the second downlink shared
channel transmission.

Patentansprüche

1. Ein Verfahren für drahtlose Kommunikationen an ei-
ner Benutzereinrichtung bzw. UE (user equipment)
(115), das Folgendes aufweist:

Empfangen einer Aufwärtsstrecke- bzw. Uplink-
Erteilung (520), die eine Scheduling- bzw. Pla-
nungsinformation für eine Uplink-Shared-Chan-
nel-Übertragung für die UE (115) angibt;
Empfangen einer Abwärtsstrecke- bzw. Down-
link-Erteilung (525) nach dem Empfangen der
Uplink-Erteilung, wobei die Downlink-Erteilung
eine Planungsinformation für eine Downlink-
Shared-Channel-Übertragung für die UE (115)
oder eine Freigabe von periodisch geplanten
Ressourcen für die UE (115) angibt;

Empfangen einer zweiten Downlink-Erteilung
(505) vor dem Empfangen der Uplink-Erteilung,
wobei die zweite Downlink-Erteilung eine Pla-
nungsinformation für eine zweite Downlink-
Shared-Channel-Übertragung für die UE (115)
oder eine Freigabe von periodisch geplanten
Ressourcen für die UE (115) angibt;
Erzeugen einer ersten Rückmeldungsinformati-
on (535) basierend zumindest teilweise auf der
Downlink-Erteilung;
Erzeugen einer zweiten Rückmeldungsinforma-
tion (515) basierend zumindest teilweise auf der
zweiten Downlink-Erteilung; und
Durchführen der Uplink-Shared-Channel-Über-
tragung (540) einschließlich der ersten Rück-
meldungsinformation und der zweiten Rückmel-
dungsinformation basierend zumindest teilwei-
se auf der Planungsinformation für die Uplink-
Shared-Channel-Übertragung.

2. Das Verfahren gemäß Anspruch 1, wobei:

die erste Rückmeldungsinformation eine
HARQ(hybrid automatic repeat request)-Bestä-
tigung- bzw. -ACK(acknowledgement)-Rück-
meldung aufweist, die der Downlink-Shared-
Channel-Übertragung oder der Freigabe von
periodisch geplanten Ressourcen für die UE
(115) entspricht; und
die zweite Rückmeldungsinformation für die
zweite Downlink-Shared-Channel-Übertragung
eine HARQ-ACK-Rückmeldung aufweist, die
der zweiten Downlink-Shared-Channel-Über-
tragung oder der Freigabe von periodisch ge-
planten Ressourcen für die UE (115) entspricht.

3. Das Verfahren gemäß Anspruch 1, das weiter auf-
weist:

Erzeugen eines ersten Codebuchs, das mit der
ersten Rückmeldungsinformation assoziiert ist;
und
Erzeugen eines zweiten Codebuchs, das mit der
zweiten Rückmeldungsinformation assoziiert
ist, wobei das zweite Codebuch von dem ersten
Codebuch getrennt ist.

4. Das Verfahren gemäß Anspruch 3, wobei das Durch-
führen der Uplink-Shared-Channel-Übertragung
Folgendes aufweist:

Zuordnen eines Satzes von Rückmeldungsbits
des ersten Codebuchs und des zweiten Code-
buchs zu einem Satz von Ressourcen, der durch
die Planungsinformation für die Uplink-Shared-
Channel-Übertragung identifiziert ist; und
Zuordnen von Informationsbits der Uplink-
Shared-Channel-Übertragung um den Satz von
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Ressourcen herum.

5. Das Verfahren gemäß Anspruch 3, das weiter Fol-
gendes aufweist:

Zuordnen eines Satzes von Rückmeldungsbits
des zweiten Codebuchs zu einem Satz von Res-
sourcen, die durch die Planungsinformation für
die Uplink-Shared-Channel-Übertragung identi-
fiziert sind;
Zuordnen von Informationsbits der Uplink-
Shared-Channel-Übertragung um den Satz von
Ressourcen herum;
Punktieren eines Teilsatzes der zugeordneten
Informationsbits; und
Zuordnen eines Satzes von Rückmeldungsbits
des ersten Codebuchs zu Ressourcen entspre-
chend dem punktierten Teilsatz der zugeordne-
ten Informationsbits.

6. Das Verfahren gemäß Anspruch 1, das weiter Fol-
gendes aufweist:

Identifizieren einer semistatischen Codebuch-
konfiguration, die mit einem semistatischen
HARQ(hybrid automatic repeat request)-Bestä-
tigung- bzw. - ACK(acknowledgement)-Rück-
meldungscodebuch assoziiert ist; und
Erzeugen der Uplink-Shared-Channel-Übertra-
gung basierend zumindest teilweise auf der se-
mistatischen Codebuchkonfiguration, wobei
das Erzeugen ein Aufnehmen der Rückmel-
dungsinformation an entsprechenden Stellen
des semistatischen HARQ-ACK-Codebuchs
aufweist.

7. Das Verfahren gemäß Anspruch 1, das weiter Fol-
gendes aufweist:

Erzeugen eines Kanalzustandsinformationsbe-
richts; und
Durchführen der Uplink-Shared-Channel-Über-
tragung einschließlich des Kanalzustandsinfor-
mationsberichts.

8. Das Verfahren gemäß Anspruch 1, das weiter Fol-
gendes aufweist:

Zuordnen von Informationsbits der Uplink-
Shared-Channel-Übertragung zu einem Satz
von Ressourcen, die durch die Planungsinfor-
mation für die Uplink-Shared-Channel-Übertra-
gung identifiziert sind;
Punktieren einer Teilsatz der zugeordneten In-
formationsbits; und
Zuordnen eines Satzes von Rückmeldungsbits,
die der Rückmeldungsinformation für die Down-
link-Shared-Channel-Übertragung entspre-

chen, zu zumindest einem Teil von Ressourcen
entsprechend dem punktierten Teilsatz der zu-
geordneten Informationsbits.

9. Das Verfahren gemäß Anspruch 1, das weiter Fol-
gendes aufweist:

Identifizieren eines Übertragungsleistungssteu-
erbefehls zum Anpassen einer Übertragungs-
leistung der Uplink-Shared-Channel-Übertra-
gung; und
Durchführen der Uplink-Shared-Channel-Über-
tragung basierend zumindest teilweise auf dem
Übertragungsleistungssteuerbefehl.

10. Das Verfahren gemäß Anspruch 9, wobei das Iden-
tifizieren des Übertragungsleistungssteuerbefehls
Folgendes aufweist:
Empfangen einer Angabe des Übertragungsleis-
tungssteuerbefehls in der Downlink-Erteilung, wobei
der Übertragungsleistungssteuerbefehl eine Anpas-
sung der Übertragungsleistung der Uplink-Shared-
Channel-Übertragung in Bezug auf einen vorherigen
Übertragungsleistungssteuerbefehl angibt.

11. Das Verfahren gemäß Anspruch 1, wobei das Ver-
fahren weiter Folgendes aufweist:
Aufnehmen der Rückmeldungsinformation in die
Uplink-Shared-Channel-Übertragung basierend zu-
mindest teilweise auf zumindest einem aus einer
Rückmeldungscodebuchgröße, einem Rückmel-
dungscodebuchtyp, einer Dauer einer Uplink-
Shared-Channel-Übertragung, einem Modulations-
codierschema, einer Zeitachse, einer UE-Fähigkeit
oder jeder Kombination daraus.

12. Ein Verfahren für drahtlose Kommunikationen an ei-
ner Basisstation (105), das Folgendes aufweist:

Übertragen einer Aufwärtsstrecke- bzw. Uplink-
Erteilung, die eine Scheduling- bzw. Planungs-
information für eine Uplink-Shared-Channel-
Übertragung für eine Benutzereinrichtung bzw.
UE (user equipment) (115) angibt;
Übertragen einer Abwärtsstrecke- bzw. Down-
link-Erteilung nach dem Übertragen der Uplink-
Erteilung, wobei die Downlink-Erteilung eine
Planungsinformation für eine Downlink-Shared-
Channel-Übertragung für die UE (115) oder eine
Freigabe von periodisch geplanten Ressourcen
für die UE (115) angibt;
Übertragen einer zweiten Downlink-Erteilung
vor dem Übertragen der Uplink-Erteilung, wobei
die zweite Downlink-Erteilung eine Planungsin-
formation für eine zweite Downlink-Shared-Ka-
nal-Übertragung für die UE (115) angibt;
Übertragen der zweiten Downlink-Shared-Ka-
nal-Übertragung basierend zumindest teilweise
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auf der Planungsinformation für die zweite
Downlink-Shared-Kanal-Übertragung; und
Überwachen hinsichtlich der Uplink-Shared-Ka-
nal-Übertragung von der UE (115) basierend zu-
mindest teilweise auf der Planungsinformation
für die Uplink-Shared-Kanal-Übertragung, wo-
bei die Uplink-Shared-Kanal-Übertragung erste
Rückmeldungsinformation basierend zumin-
dest teilweise auf der Downlink-Erteilung und
zweite Rückmeldungsinformation basierend zu-
mindest teilweise auf der zweiten Downlink-Er-
teilung aufweist.

13. Das Verfahren gemäß Anspruch 12, das weiter Fol-
gendes aufweist:
Empfangen der Uplink-Shared-Channel-Übertra-
gung von der UE (115) basierend zumindest teilwei-
se auf der Planungsinformation für die Uplink-
Shared-Channel-Übertragung, wobei die Uplink-
Shared-Channel-Übertragung die erste Rückmel-
dungsinformation und die zweite Rückmeldungsin-
formation aufweist.

14. Eine Vorrichtung für drahtlose Kommunikationen an
einer Benutzereinrichtung bzw. UE (user equipment)
(115), die Folgendes aufweist:

Mittel zum Empfangen einer Aufwärtsstrecke-
bzw. Uplink-Erteilung, die eine Scheduling- bzw.
Planungsinformation für eine Uplink-Shared-
Channel-Übertragung für die UE (115) angibt;
Mittel zum Empfangen einer Abwärtsstrecke-
bzw. Downlink-Erteilung nach dem Empfangen
der Uplink-Erteilung, wobei die Downlink-Ertei-
lung eine Planungsinformation für eine Down-
link-Shared-Channel-Übertragung für die UE
(115) angibt;
Mittel zum Empfangen einer zweiten Downlink-
Erteilung vor dem Empfangen der Uplink-Ertei-
lung, wobei die zweite Downlink-Erteilung eine
Planungsinformation für eine zweite Downlink-
Shared-Channel-Übertragung für die UE (115)
oder eine Freigabe von periodisch geplanten
Ressourcen für die UE (115) angibt;
Mittel zum Überwachen hinsichtlich der Down-
link-Shared-Kanal-Übertragung basierend zu-
mindest teilweise auf der Planungsinformation
für die Downlink-Shared-Kanal-Übertragung;
Mittel zum Überwachen hinsichtlich der zweiten
Downlink-Shared-Kanal-Übertragung basie-
rend zumindest teilweise auf der Planungsinfor-
mation für die zweite Downlink-Shared-Kanal-
Übertragung;
Mittel zum Erzeugen einer ersten Rückmel-
dungsinformation für die Downlink-Shared-Ka-
nal-Übertragung basierend zumindest teilweise
auf der Überwachung hinsichtlich der Downlink-
Shared-Kanal-Übertragung;

Mittel zum Erzeugen einer zweiten Rückmel-
dungsinformation basierend zumindest teilwei-
se auf der Überwachung hinsichtlich der zweiten
Downlink-Shared-Kanal-Übertragung; und
Mittel zum Durchführen der Uplink-Shared-
Channel-Übertragung einschließlich der ersten
Rückmeldungsinformation und der zweiten
Rückmeldungsinformation für die Downlink-
Shared-Kanal-Übertragung basierend zumin-
dest teilweise auf der Planungsinformation für
die Uplink-Shared-Channel-Übertragung.

15. Eine Vorrichtung für drahtlose Kommunikationen an
einer Basisstation (105), die Folgendes aufweist:

Mittel zum Übertragen einer Uplink-Erteilung,
die eine Planungsinformation für eine Uplink-
Shared-Channel-Übertragung für eine Benutze-
reinrichtung bzw. UE (user equipment) (115) an-
gibt;
Mittel zum Übertragen einer Downlink-Erteilung
nach dem Übertragen der Uplink-Erteilung, wo-
bei die Downlink-Erteilung eine Planungsinfor-
mation für eine Downlink-Shared-Channel-
Übertragung für die UE (115) angibt;
Mittel zum Übertragen einer zweiten Downlink-
Erteilung vor dem Übertragen der Uplink-Ertei-
lung, wobei die zweite Downlink-Erteilung eine
Planungsinformation für eine zweite Downlink-
Shared-Channel-Übertragung für die UE (115)
angibt;
Mittel zum Übertragen der zweiten Downlink-
Shared-Channel-Übertragung basierend zu-
mindest teilweise auf der Planungsinformation
für die zweite Downlink-Shared-Channel-Über-
tragung; und
Mittel zum Überwachen hinsichtlich der Uplink-
Shared-Channel-Übertragung von der UE (115)
basierend zumindest teilweise auf der Pla-
nungsinformation für die Uplink-Shared-Chan-
nel-Übertragung, wobei die Uplink-Shared-
Channel-Übertragung erste Rückmeldungsin-
formation für die Downlink-Shared-Channel-
Übertragung und zweite Rückmeldungsinfor-
mation für die zweite Downlink-Shared-Chan-
nel-Übertragung aufweist.

Revendications

1. Procédé de communications sans fil au niveau d’un
équipement utilisateur, UE, (115), comprenant les
étapes consistant à :

recevoir une attribution de liaison montante
(520) qui indique des informations de planifica-
tion pour une transmission par canal partagé en
liaison montante pour l’UE (115) ;
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recevoir une attribution de liaison descendante
(525) après avoir reçu l’attribution de liaison
montante, l’attribution de liaison descendante
indiquant des informations de planification pour
une transmission par canal partagé en liaison
descendante pour l’UE (115) ou une libération
de ressources planifiées périodiquement pour
l’UE (115) ;
recevoir une deuxième attribution de liaison
descendante (505) avant de recevoir l’attribu-
tion de liaison montante, le deuxième attribution
de liaison descendante indiquant des informa-
tions de planification pour une deuxième trans-
mission par canal partagé en liaison descendan-
te pour l’UE (115) ou une libération de ressour-
ces planifiées périodiquement pour l’UE (115) ;
générer des premières informations en retour
(535) basées au moins en partie sur l’attribution
de liaison descendante ;
générer des deuxièmes informations en retour
(515) sur la base au moins en partie de la deuxiè-
me attribution de liaison descendante ; et
effectuer la transmission par canal partagé en
liaison montante (540) comprenant les premiè-
res informations en retour et les deuxièmes in-
formations en retour sur la base au moins en
partie des informations de planification pour la
transmission par canal partagé en liaison mon-
tante.

2. Procédé selon la revendication 1, dans lequel :

les premières informations en retour compren-
nent des informations en retour d’accusé de ré-
ception, ACK, de demande de répétition auto-
matique hybride, HARQ, correspondant à la
transmission par canal partagé en liaison des-
cendante ou à la libération de ressources plani-
fiées périodiquement pour l’UE (115) ; et
les deuxièmes informations en retour pour la
deuxième transmission par canal partagé en
liaison descendante comprennent des informa-
tions en retour HARQ-ACK correspondant à la
deuxième transmission par canal partagé en
liaison descendante ou à la libération de res-
sources planifiées périodiquement pour l’UE
(115).

3. Procédé selon la revendication 1, comprenant en
outre les étapes consistant à :

générer un premier livre de codes associé aux
premières informations en retour ; et
générer un deuxième livre de codes associé aux
deuxièmes informations en retour, le deuxième
livre de codes étant distinct du premier livre de
codes.

4. Procédé selon la revendication 3, dans lequel l’exé-
cution de la transmission sur canal partagé en liaison
montante comprend les étapes consistant à :

mapper un ensemble de bits en retour du pre-
mier livre de codes et du deuxième livre de co-
des à un ensemble de ressources identifiées par
les informations de planification pour la trans-
mission par canal partagé en liaison montante ;
et
mapper les bits d’informations de la transmis-
sion du canal partagé en liaison montante autour
de l’ensemble de ressources.

5. Procédé selon la revendication 3, comprenant en
outre les étapes consistant à :

mapper un ensemble de bits en retour du
deuxième livre de codes sur un ensemble de
ressources identifiées par les informations de
planification pour la transmission par canal par-
tagé en liaison montante ;
mapper les bits d’informations de la transmis-
sion du canal partagé en liaison montante autour
de l’ensemble de ressources ;
poinçonner un sous-ensemble des bits d’infor-
mations mappés ; et
mapper un ensemble de bits en retour du pre-
mier livre de codes à des ressources correspon-
dant au sous-ensemble poinçonné des bits d’in-
formations mappés.

6. Procédé selon la revendication 1, comprenant en
outre les étapes consistant à :

identifier une configuration de livre de codes
semi-statique associée à un livre de codes semi-
statique en retour d’accusé de réception, ACK;
de demande de répétition automatique hybride,
HARQ, et
générer la transmission par canal partagé en
liaison montante sur la base au moins en partie
de la configuration du livre de codes semi-stati-
que, la génération comprenant l’inclusion des
informations en retour dans des emplacements
correspondants du livre de codes HARQ-ACK
semi-statique.

7. Procédé selon la revendication 1, comprenant en
outre les étapes consistant à :

générer un rapport d’informations sur l’état du
canal ; et
effectuer la transmission par canal partagé en
liaison montante comprenant le rapport d’infor-
mations sur l’état du canal.

8. Procédé selon la revendication 1, comprenant en
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outre les étapes consistant à :

mapper des bits d’informations de la transmis-
sion par canal partagé en liaison montante avec
un ensemble de ressources identifiées par les
informations de planification pour la transmis-
sion par canal partagé en liaison montante ;
poinçonner un sous-ensemble des bits d’infor-
mations mappés ; et
mapper un ensemble de bits en retour corres-
pondant aux informations en retour pour la
transmission par canal partagé en liaison des-
cendante à au moins une partie de ressources
correspondant au sous-ensemble poinçonné
des bits d’informations mappés.

9. Procédé selon la revendication 1, comprenant en
outre les étapes consistant à :

identifier une commande de contrôle de puis-
sance de transmission pour ajuster une puis-
sance de transmission de la transmission par
canal partagé en liaison montante ; et
effectuer la transmission par canal partagé en
liaison montante sur la base, au moins en partie,
de la commande de contrôle de puissance de
transmission.

10. Procédé selon la revendication 9, dans lequel l’iden-
tification de la commande de contrôle de puissance
d’émission comprend l’étape consistant à :
recevoir une indication de la commande de contrôle
de puissance de transmission dans l’attribution de
liaison descendante, la commande de contrôle de
puissance de transmission indiquant un ajustement
de la puissance de transmission de la transmission
par canal partagé en liaison montante par rapport à
une commande de contrôle de puissance de trans-
mission précédente.

11. Procédé selon la revendication 1, le procédé com-
prenant en outre l’étape consistant à :
inclure les informations en retour dans la transmis-
sion par canal partagé en liaison montante sur la
base au moins en partie de l’un parmi ’une taille de
livre de codes en retour, d’un type de livre de codes
en retour, d’une durée de transmission par canal par-
tagé en liaison montante, d’un schéma de codage
de modulation, d’une chronologie, d’une capacité
d’UE, ou toute combinaison de ceux-ci.

12. Procédé de communications sans fil au niveau d’une
station de base (105), comprenant les étapes con-
sistant à :

transmettre une attribution de liaison montante
qui indique des informations de planification
pour une transmission par canal partagé en

liaison montante pour un équipement utilisateur,
UE (115) ;
transmettre une attribution de liaison descen-
dante après avoir transmis l’attribution de liaison
montante, l’attribution de liaison descendante
indiquant des informations de planification pour
une transmission par canal partagé en liaison
descendante pour l’UE (115) ou une libération
de ressources planifiées périodiquement pour
l’UE (115) ;
transmettre une deuxième attribution de liaison
descendante avant de transmettre l’attribution
de liaison montante, la deuxième attribution de
liaison descendante indiquant des informations
de planification pour une deuxième transmis-
sion par canal partagé en liaison descendante
pour l’UE (115) ;
transmettre la deuxième transmission par canal
partagé en liaison descendante sur la base, au
moins en partie, des informations de planifica-
tion pour la deuxième transmission par canal
partagé en liaison descendante ; et
surveiller pour la présence de la transmission
par canal partagé en liaison montante à partir
de l’UE (115) sur la base au moins en partie des
informations de planification pour la transmis-
sion par canal partagé en liaison montante, la
transmission par canal partagé en liaison mon-
tante comprenant des premières informations
en retour basées au moins en partie sur l’attri-
bution de liaison descendante et un deuxième
retour des informations basées au moins en par-
tie sur la deuxième attribution de liaison descen-
dante.

13. Procédé selon la revendication 12, comprenant en
outre l’étape consistant à :
recevoir la transmission par canal partagé en liaison
montante en provenance de l’UE (115) sur la base,
au moins en partie, des informations de planification
pour la transmission par canal partagé en liaison
montante, la transmission par canal partagé en
liaison montante comprenant les premières informa-
tions en retour et les deuxièmes informations en re-
tour.

14. Appareil pour communications sans fil au niveau
d’un équipement utilisateur, UE, (115), comprenant :

des moyens pour recevoir une attribution de
liaison montante qui indique des informations
de planification pour une transmission par canal
partagé en liaison montante pour l’UE (115) ;
des moyens pour recevoir une attribution de
liaison descendante après avoir reçu l’attribu-
tion de liaison montante, l’attribution de liaison
descendante indiquant des informations de pla-
nification pour une transmission par canal par-
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tagé en liaison descendante pour l’UE (115) ;
des moyens pour recevoir une deuxième attri-
bution de liaison descendante avant de recevoir
l’attribution de liaison montante, la deuxième at-
tribution de liaison descendante indiquant des
informations de planification pour une deuxième
transmission par canal partagé en liaison des-
cendante pour l’UE (115) ou une libération de
ressources planifiées périodiquement pour l’UE
(115) ;
des moyens pour surveiller pour la présence de
la transmission par canal partagé en liaison des-
cendante sur la base au moins en partie des
informations de planification pour la transmis-
sion par canal partagé en liaison descendante ;
des moyens pour surveiller pour la présence de
la deuxième transmission par canal partagé en
liaison descendante sur la base au moins en
partie des informations de planification pour la
deuxième transmission par canal partagé en
liaison descendante ;
des moyens pour générer des premières infor-
mations en retour pour la transmission sur canal
partagé en liaison descendante sur la base au
moins en partie de la surveillance pour la pré-
sence de la transmission sur canal partagé en
liaison descendante ;
des moyens pour générer une deuxième infor-
mation en retour basée au moins en partie sur
la surveillance pour la présence de la deuxième
transmission par canal partagé en liaison
descendante ; et
des moyens pour effectuer la transmission sur
canal partagé en liaison montante comprenant
les premières informations en retour et les
deuxièmes informations en retour pour la trans-
mission sur canal partagé en liaison descendan-
te sur la base au moins en partie des informa-
tions de planification pour la transmission sur
canal partagé en liaison montante.

15. Appareil pour communications sans fil au niveau
d’une station de base (105), comprenant :

des moyens pour transmettre une attribution de
liaison montante qui indique des informations
de planification pour une transmission par canal
partagé en liaison montante pour un équipe-
ment utilisateur, UE (115) ;
des moyens pour transmettre une attribution de
liaison descendante après avoir transmis l’attri-
bution de liaison montante, l’attribution de
liaison descendante indiquant des informations
de planification pour une transmission par canal
partagé en liaison descendante pour l’UE (115) ;
des moyens pour transmettre une deuxième at-
tribution de liaison descendante avant de trans-
mettre l’attribution de liaison montante, la

deuxième attribution de liaison descendante in-
diquant des informations de planification pour
une deuxième transmission par canal partagé
en liaison descendante pour l’UE (115) ;
des moyens pour transmettre la deuxième
transmission par canal partagé en liaison des-
cendante sur la base au moins en partie des
informations de planification pour la deuxième
transmission par canal partagé en liaison
descendante ; et
des moyens pour surveiller la transmission par
canal partagé en liaison montante à partir de
l’UE (115) sur la base au moins en partie des
informations de planification pour la transmis-
sion par canal partagé en liaison montante, la
transmission par canal partagé en liaison mon-
tante comprenant des premières informations
en retour pour la transmission par canal partagé
en liaison descendante et des deuxièmes infor-
mations en retour pour la deuxième transmis-
sion par canal partagé en liaison descendante.
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