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(57) Abstract: Methods, systems, and devices are described for wireless communications that support transmitting channel state infor-
mation (CSI) feedback utilizing flexible uplink control resources. A method may include determining a size of a frequency subband
corresponding to components of a CSI feedback report based on configuration signaling or a size of allocated uplink control resources.
A method may include encoding a CSI report into a single packet and transmitting the single packet over uplink control resources. A
method may include encoding a first plurality of components of a CSI report in a first packet, encoding a second plurality of compo-
nents of the CSI report in a second packet, and mapping the packets to uplink control resources. A method may include transmitting
a first plurality of components of a CSI report on a first slot and a second plurality of components of the CSI report on one or more

subsequent slots.

[Continued on next page]



WO 20187227614 A ML) U001 0 00 OO0

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,
KM, ML, MR, NE, SN, TD, TG).

Declarations under Rule 4.17:
—  of inventorship (Rule 4.17(iv))

Published:
—  with international search report (Art. 21(3))



WO 2018/227614 PCT/CN2017/088775

CHANNEL STATE INFORMATION FEEDBACK FOR FLEXIBLE UPLINK
CONTROL SIGNALING

BACKGROUND
HEEDY The following relates generally fo wireless communication, and more specifically

to chamnmel state mformation {CSI) fecdback for flexible uplink control signaling.

{002} Wireless communications systems are widely deploved to provide various types of
communication content such as voice, video, packet data, messaging, broadcast, and so on.
These systems may be capable of supporting communication with multiple users by sharing
the available system resources (e.g., time, frequency, and power). Examples of such multiple-
access systems nclude code division muldtiple access (CBMA) systems, time division
multiple access (TBMA) systems, frequency division multipie access (FDMA) systems, and
orthogonal frequency division multiple access (OFDMA) systems, {e.g., a Long Term
Evolution (L TE) system, or New Radio (NR) system). A wireless multiple-access
communications system may include a number of base stations, each simultancoushy
supporting convnunication for muitiple coromunication devices, which may be otherwise

known as user equipment (UE).

{0603] A wireless communications system may support flexable uplink control resource
allocation. For example, the system may support time slots with physical uplink control
channel (PUCCH) resources of varving durations and frequency bandwidths. Such flexibility
may introduce timing and sizing restrictions associated with the scheduling and transmission

of uplink information, such as channel state information (CS1) feedback, for example.

SUMMARY
{0004] A wireless communications svstem may employ channel state information (C51)
reporting technigques that efficiently utilize flexible uplink control resources. Examples
mclude transmitting CST feedback on a single slot or on multiple slots, and vsing a single or
multiple uplink control rescurces. In one example, the wireless system may modify C51
feedback to enable S reporting i a single slot {e.g.. single-slot CSI reporting). For
mstance, a user equipment (UE) may report, in a single slot, a set of TS feedback
components (e.g., narrowband CSE feedback) for a limited nomber of subbands. In another

example, a UE may encode all of the CSI feedback components indo a single encoded packet
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having a predetermined size and may transmit, in a single slot, the single encoded packet over
assigned uplink control resources. In another example, a UE may encode a first set of CS1
feedback components {(e.g., wideband CSI feedback) into a first encoded packet and a second
set of CSI feedback components {«. g., narrowband CSI feedback) into a second encoded
packet and may transmit, in a single slot, the first encoded packet over assigned uplink
control resources before transmitting the second encoded packet over remaining uplink

control resources assigned to the UE 1 the single slot.

[0005] In another example, the wireless systenm may support U8l feedback reporting

across multiple slots {e.g., multi-slot CSI reporting). For instance, the wireless system may

wideband 81 feedback) and may designate one or more subsequent slots for transmission of
a second set of CS1 feedback components (e.g., narrowband CSI feedback). In some aspects,
the wireless system may limit a number of sub bands for which to report the second set of
5] feedback components in one or more of the subsequent slots. In some aspects, the

wireless svstem may utilize a triggering mechanism for multi-siot €81 reporting.

3006} A method of wireless communication is described. The method may include
identifving, in a slot, uplink control resources allocated to the UE for transmitting a channel
state information {CS1) report, computing values for a first plurality of CS1 feedback
components of the CS1 report corresponding to a frequency band, determiming a size of a
frequency sub-band within the frequency band based at least in part on the uplink control

resources allocated to the UE, or the values of the first plurality of CSI feedback components,

report corresponding to the frequency sub-band, and transmitting, during the slot, the €SI

report over the uplink control resources.

{8607} An apparatus for wireless communication is described. The apparatus may inclade
means for identifying, in a slot, uplink control resources allocated to the UE for transmitting a
51 report, means for computing values for a first plurality of CS1 feedback components of
the CSI report corresponding to a frequency band, means for determining a size of a
frequency sub-band within the frequency band based at least in part on the uplink control
resources allocated to the UE, or the values of the first plurality of CS1 feedback components,

or both, means for computing values for a second plurality of CS1 feedback components of
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the €SI report corresponding to the frequency sub-band, and means for transnutiing, during

the slot, the CSI report over the uplink control resources.

[008] Another apparatus for wireless communication is described. The apparatus may
mclude a processor, memory in electronic communication with the processor, and
mstructions stored in the memory. The mstructions may be operable to cause the processor to
identify, m a slot, uplink control resources allocated to the UE for transmitting a CS1 report,
compute values for a first plurality of CSI feedback components of the CSI report
corresponding to a frequency band, determine a size of a frequeney sub-band within the
frequency band based at least in part on the uplink control resources allocated to the UE, or
the values of the first plurality of TSI feedback components, or both, compute values fora
second plurality of CSI feedback components of the C51 report corresponding to the
frequency sub-band, and transmtt, during the slot, the CS1 report over the uplink control

YOSOUICes.

{0009} A non-transitory computer readable medium for wircless communication is
described. The non-transitory computer-readable mediuom may mchude instructions operable
to cause a processor to dentify | in a slot, uphnk control resources allocated to the UE for
transmitting a CS1 report, compute values for a first phurality of CS{ feedback components of
the CSI report corresponding to a frequency band, deternune a size of a frequency sub-band
within the frequency band based at least in part on the uplink control resources allocated to
the UE, or the values of the first plurality of CS1 feedback components, or both, compute
values for g second plurality of €SI feedback components of the TSI report corresponding to
the frequency sub-band, and transmit, during the slot, the CSI report over the uplink control

resourees.

{0019] Some examples of the method, apparatus, and non-transitory computer-readable
medium described above may further include processes, features, means, or instructions for
receiving configuration signaling that mdicates the size of the frequency sub-band, wherein
determining the size of the frequency sub-band may be based at least in part on the received

configuration signaling.

{0011} Some examples of the method, apparatus, and non-transitory computer-readable
medium described above may further include processes, features, means, or instructions for

determining a maximum supported payload size associated with the allocated uplink
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resources, wherein determining the size of the frequency sub-band may be based at least in

part on the maximum supported payload size.

01 2] In some examples of the method, apparatus, and non-transitory computer-readable
medium described above, the size of the frequency sub-band may be determined based at
least in part on a number of bits used to convev the values of the first plurality of CS1

feedback components and the second plurality of CS1 feedback components.

[6013] Some examples of the method, apparatus, and non-transitory computer-readable
medium described above may further include processes, features, means, or instructions for
sub-sampling a codebook associated with one or more of the first phurality or the second

plurality of CS1 feedback components.

{8014} In some examples of the method, apparatus, and non-transitory computer-readable
medium described above, the first plurality of CSI feedback components includes a rank
ndicator (R}, a CSi-reference signal (CSI-R8) resource indicator (CRI), a wideband
precoding matrix indicator (PMI}, which may be referred to as PMI-1, or anv combimation

thereof.

{6615} In some examples of the method, apparatus, and non-transitory computer-readable
medium described above, the second plurality of CS1 feedback components mcludes a
narrowband PMI, which may be referred to ag PMI-2, a channel quality indicator (CQ1), or

both.

(6016} In some examples of the method, apparatus, and non-transitory computer-readable
medium described above, the uplink control resources include physical uplink control

channel (PUCCH) resources.

[6617] In some examples of the method, apparatus, and non-transitory computer-readable
medium described above, the C51 report may be configured for periodic, apeniodic, or semi~

persistent transnussion.

{0661 8] A method of wireless communication s described. The method may include
recetving an allocation of uplink control resources for transmitting a €SI report, wherein the
{51 report includes a plurality of CSI feedback components, encoding the plurality of €81
feedback components into a single encoded packet, wherein the single encoded packet
meludes a predetermined number of bits, and transmitting the single encoded packet over the

uplink controd resources during a single slot,
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06619} An apparatus for wireless commumication is described. The apparatus may include
means for receiving an allocation of uplink control resources for transmitting a CSI report,
wherein the CS1 report includes a plurality of €SI feedback components, means for encoding
the plurality of CS5] feedback components into a single encoded packet, wherein the single
encoded packet includes a predetermined nomber of bits, and means for transmitting the

single encoded packet over the uphink control resources durning a single slot.

8024} Ancther apparatus for wireless communication is described. The apparatus may
inchide a processor, memory in electronic compwunication with the processor, and
mstructions stored in the memorv. The mstructions may be operable 1o cause the processor to
receive an allocation of uplink control resources for transnutiing a CS1 report, wherein the
CS1 report includes a plurality of CSH feedback components, encode the phurality of C§1
feedback components mto a single encoded packet, wherein the single encoded packet
meludes a predetermined number of hits, and transmit the single encoded packet over the

uplink control resources during a single slot.

{6021} A non-transitory computer readable medium for wireless communication 1s
described. The non-transitory computer-readable mediom may mehide instructions operable
o cause a processor to receive an allocation of uplink control resources for transmitting a CSI
report, wherein the CS1 report inchudes a plurality of CSI feedback components, encode the
plurality of CS1 feedback components into a single encoded packet, wherein the single
encoded packet includes a predetermined mumber of bits, and transmit the single encoded

packet over the uplink control rescurces during a single siot.

06022} Some examples of the method, apparatos, and non-transitory computer-readable
mediom described above may further include processes, features, means, or instructions for
sub-sampling a codehook associated with one or more of the plurality of TSI feedback
components to reduce a number of bits used o convey the single encoded packet to the

predetermined number of bits.

[023] Some examples of the method, apparatus, and non-fransitory computier-readable
mediam described above may further include processes, features, means, or instructions for

mserting one or more padding bits to the single encoded packet to increase a mumber of bits

used to convey the single encoded packet to the predetermined number of bits.
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{06624} In some examples of the method, apparatus, and non-transitory computer-readable
medium described above, the one or more padding bits may be mserted at an end of the single

encoded packet.

[6025] Some examples of the method, apparatos, and non-transitory computer-readable

medium described above may further include processes, features, means, or instructions for
priortizing an encoding order of the plurality of CSI feedback components within the single
encoded packet based at least in part on a reliability of bits assoctated with the encodimg

order.

06026} A method of wireless communication is described. The method may mclude
wdentifving uplink control resources allocated to the UE for transmitting a US! report, whersin
the CST report includes a first plurality of CS1 feedback components and a second plurality of
CS1 feedback components, identifying a subset of uplink control resource configurations
corresponding to the identified uplink control resources from a set of uplimk control resource
configurations, encoding the first plurality of US1 feedback components into a first encoded
packet and the second plurality of CSI feedback components mto a second encoded packet
based at least in part on the identified subset of uplink control resource configurations,
mapping the first encoded packet and the second encoded packet to the identified uplink
control resources based at least in part on the identified subset of uplink control resource
contigurations, and transmitting the first encoded packet and the second encoded packet on

the identified uplink control resources according to the mapping.

{60271 An apparatus for wireless communication 1s described. The apparatus may include
means for identifving vplink control resources allocated to the UE for transmutting a €SI
report, wherein the US1 report includes a first plorality of CS1 foedback components and a
second plurality of CS1 feedback components, means tor identifving a subsct of uplink
control resource configurations corresponding to the identified uplink control resources from
a set of uplink control resource configurations, means for encoding the first plurality of C5I
feedback components mto a first encoded packet and the sccond phlurality of CS{ feedback
components into a second encoded packet based at least m part on the dentified subset of
uplink control resource configurations, means for mapping the first encoded packet and the
second encoded packet to the identified uplink control resources based at least in part on the

wdentified subset of uplink control resource configurations, and means for transmitting the
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first encoded packet and the second encoded packet on the identified uplink control resources

according to the mapping.

[6028] Another apparatus for wireless communication 18 described. The apparatus may
mclude a processor, memory in electronic communication with the processor, and
mstructions stored in the memory. The mstructions may be operable to cause the processor to
identify uphink control resources allocated to the UE for transmitting a CSI report, wherein
the CSI report meludes a first plurality of C5I feedback components and a second phirality of
{51 feedback compounents, identify a subset of uplink control resource configurations
corresponding to the identified uplink control resources from a set of uplink control resource
configurations, encode the tirst plurality of CS1 feedback components mito a first encode
packet and the second phurality of USI feedback components into a second encoded packet
bascd at feast in part on the identified subset of uplink control resource configurations, map
the first encoded packet and the second encoded packet to the identified uplink control
resovrces based at least in part on the identified subset of uplink control resouarce
configurations, and transmit the first encoded packet and the second encoded packet on the

identified uplink control resources according to the mapping.

{029] A non-transitory computer readable medium for wircless communication is
descnibed. The non-transitory computer-readable medivm may mehide instructions operable
to cause a processor to identify uplink control resources atiocated to the UE for transmitting a
581 report, wherein the CS1 report includes a first plurality of CSI feedback components and
a second plurality of US1 feedback components, identify 3 subset of uplink control resource
configurations corresponding to the identified uplink control resources trom a set of uplink
control rescurce configurations, encode the first plurality of CSI feedback components into a
first encoded packet and the second plurality of US1 foedback components into a second
encoded packet based at least in part on the identificd subsct of uplink control resource
contigurations, map the first encoded packet and the second encoded packet to the wdentified
uplink control resources based at least in part on the identified subset of uplink control
resource configurations, and transmit the first encoded packet and the second encoded packet

on the identificd uplink control resources according to the mapping.

{6630] In some examples of the method, apparatus, and non-transitory computer-readable

medium descrbed above, the identified subset of uplink control resource configurations
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meludes a number of discrete resources from which the identified uplink control resources

may be mcluded.

{6031} Some examples of the method, apparatus, and non-transitory computier-readable
mediam described above may further include processes, features, means, or instructions for
determining that the dentified uplink control resources ncludes a single discrete resource.
Some examples of the method, apparatus, and non-transitory computer-readable medium
described above may further include processes, features, means, or instructions for mapping

the first encoded packet and the second encoded packet within the single discrete resource.

[8032] Some examples of the method, apparatos, and non-transitory computer-readable
mediam described above may further include processes, features, means, or instructions for
determining that the identified uplink control resources includes a plurality of discrete
resources. Some examples of the method, apparatus, and non-transitory computer-readable
medium described above may further include processes, features, means, or instructions for
mapping the first encoded packet to a first discrete resource of the plurality of discrete
resources and the second encoded packet to a second discrete resource of the plurahity of

discrete resources.

16633} Some examples of the method, apparatus, and non-transitory computer-readable
medivm described above may further include processes, features, means, or instructions for
receiving control signaling indicating an index for the plurality of discrete resources, wherein
mapping the first encoded packet to the first discrete resource and the sccond cncoded packet

to the second discrete resource may be based at least in part on the index.

|6034] In some examples of the method, apparatus, and non-transitory computer-readable
medium described above, the identified subset of uplink control resource contigurations
mcludes a relative duration of the identified uplink control resources relative to a slot

duration.

[8035] In some examples of the method, apparatus, and non-transitory computer-readable
mediom described above, the first plurality of €81 feedback components correspond to a first
frequency band and the sccond plurality of CS1 feedback componeuts correspond to a

frequency sub-band within the frequency band.

[6036] In some examples of the method, apparatus, and non-transitory computer-readable

medium described above, the first encoded packet includes a R, a CRI, or both, and the
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second encoded packet includes a wideband PMI, a narrowband PMI, a CQI, or any

combination thereof

{037} In some examples of the method, apparatus, and non-transitory computer-readable
mediom described above, the first encoded packet inclades a RY, a CRI, a wideband PMI, or
any combination thercof, and the second encoded packet inchuides a narrowband PMI, or a

CQL, or both.

[6038] A method of wireless communication is described. The method mayv include
receiving configuration signaling associated with transnutting a CSI report, wherein the CSI
report inclades a first plurality of CST feedback components and a second plurality of C51
feedback components, identifving, in a first slot, first uplink control resources allocated to the
UE, and in at least one subscquent slot, second uplink control resources allocated to the UE,
transmuiting, during the tirst slot, the first plurality of CSI feedback components based at least
in part on the received configaration signaling, wherein the first plurality of CSI feedback
components correspond o a frequency band, and transmitting, during the at least one
subsequent slot, the second plurality of CS1 feedback components based at least in part on the
received configuration signaling, wherein the second plurality of C5I feedback components

corrgspond o a frequency sub-band within the frequency band.

{80639} An apparatus for wireless communication is described. The apparatus may nclude
means for receiving configuration signaling associated with transmitting a C5S1 report,
wherein the CSI report includes a first plurality of CS1 feedback components and a sccond
plurality of CS1 feedback components, means for wdentifying, in a first slot, first uplink
control rescurces allocated to the UE, and in at least one subsequent slot, sceond aplink
control resources allocated to the UE, means for transmitting, during the first slot, the first
plurality of CS1 feedback components based at least in part on the received configuration
signaling, wherein the first plurality of CSI feedback components correspond to a frequency
band, and means for transmitting, during the at least one subsequent slot, the second plurality
of C51 feedback components based at least in part on the received configuration signaling,
wherein the second plurality of CS1 feedback components correspond to a frequency sub-

band within the frequency band.

[0040] Another apparatus for wireless communication 1s described. The apparatus may
mehide a processor, memory in electronic communication with the processor, and

mstructions stored in the memory. The mstructions may be operable o cause the processor to
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receive configuration signaling associated with transmutting a U581 report, wherein the CSI
repott inchudes a first phurality of CS1 feedback componenis and a second plarality of €SI
feedback components, identify, in a first slot, first uplink control resources allocated to the
UE, and 1n at least one subsequent slot, second uplink control resources allocated to the UE,
transmit, during the first slot, the first plarality of CS1 feedback components based at least in
part on the received configuration signaling, wherein the first plurality of C51 feedback
components correspond 1o a frequency band, and transmit, during the at least one subsequent
slot, the second plurality of CSI feedback components based at least in part on the received
configuration signaling, wherein the second plurality of CS1 feedback components

correspond to a frequency sub-band within the frequency band.

0041} A non-transitory computer readable medium for wireless communication is
descnibed. The non-transitory computer-readable medivm may mehide instructions operable
to cause a processor to receive configuration signaling associated with transmitting a CSIE
report, wherein the CSI report inchudes a first plurality of CS1 feedback components and a
second plurality of CSI feedback components, identify, in a first slot, first uplink control
resources allocated to the UE, and in at least one subsequent slot, second uplink control
resources allocated to the UE, transmit, during the first slot, the first plurality of CSI feedback
components based at feast in part on the received configuration signaling, wherein the first
plurality of CS1 feedback components correspond to a frequency band, and transmit, during
the at least one subsequent slot, the second plurality of €SI feedback components based at
least in part on the received configuration signaling, wherein the second plurality of 51

feedback components correspond to a frequency sub-band within the frequency band.

6042} In some examples of the method, apparatus, and non-transitory computer-readable
mediom described above, the second plurality of US1 feedback components may be
transmitted over a phurality of subsequent slots, and wherein a number of the plurality of
subsequent siots may be based at least m part on a size of the identified second uplink control
FESOUICES.

(043} In some examples of the method, apparatus, and non-transitory computer-readable

medium described above, the first uplink control resources inchude a duration that may be

greater than a duration of the second uplink control resources.
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{0044} In some examples of the method, apparatus, and non-transitory computer-readable
medium described above, the first uplink control resources include a duration that may be

less than a duration of the second uplink control resources.

[(6045] In some examples of the method, apparatus, and non-transitory computer-readable
medium described above, the first uplink control resources include a duration that may be

equal 1o a duration of the second uplink control resources.

[0046] In some examples of the method, apparatus, and non-transitory computer-readable
medium described above, the configuration signaling ndicates a periodicity associated with

the first uplink control resources, or the second uplink control resources, or both.

{0047] Some examples of the method, apparatus, and non-transitory computer-readable
medium described above may further mclude processes, features, means, or instructions for
receiving a trigger signaling that triggers the UE to prepare the TSI report prior to the UE

identifving the first uplink control resources and the second uplink control resources.

[(3048] Some examples of the method, apparatos, and non-transitory computer-readable
medium described above may further include processes, features, means, or instructions for

transmitting an acknowledgement frame in response to receiving the ingger signaling.

{0049} Some examples of the method, apparatus, and non-transitory computer-readable
medum described above may further include processes, features, means, or instructions for
wdentifying a time period after transmission of the acknowledgment frame, wherein the first
plurality of CS1 feedback components may be transmitted after the time period may have

expired.

HE ! In some examples of the method, apparatus, and non-transitory computer-readable
medium described above, the time period may be indicated 1o the received configuration

signaling.

{6651} In some examples of the method, apparatus, and non-transitory computer-readable
medium described above, a periodicity of transmitting the TSI report may be based at least in
part on a sum of a number of slots allocated to transmit the first plorality of CS1 feedback
components and a number of siots allocated to transmit the second plarality of €SI feedback

components.



WO 2018/227614 PCT/CN2017/088775

12

{8652} A method of wireless communication 1s described. The method may include
allocating, to a UE, uplink control resources for transmitting a CS1 report in a slot, wherein
the CSI report mneludes a first plurality of CSI feedback components corresponding to a
frequency band and a second plurality of CSI feedback components corresponding fo a
frequency sub-band within the frequency band, transmitting, to the UE, configuration
signafing that indicates a size of the frequency sub-band, wherein the size of the frequency
sub-band is based at least i part on the uplink control resources allocated to the UE, and

receiving, during the slot, the CSI report over the uplink control resources.

[B053] An apparatus for wircless communication is described. The apparatus may include
means for allocating, to a UE, uplink control resources for transmitting a CS1 report in a slot,
wheretn the CSI report includes a first phurality of TSI feedback components corresponding
to a frequency band and a second plurality of CS{ feedback components corresponding to a
frequency sub-band within the frequency band, means for transmitting, o the UE,
configuration signaling that indicates a size of the frequency sub-band, wherein the size of
the frequency sub-band is based at least in part on the uplink control resources allocated to
the UE, and means for receiving, during the slot, the CSI report over the uplink control

resSourees.

[0654] Another apparatus for wircless communication is described. The apparatus may
melude a processor, memory in electronic communication with the processor, and
mstructions stored in the memory. The mstructions may be operable to cause the processor to
allocate, to a UE, uplink control resources for transmitting a CS1 report n a slot, wherein the
CS1 report includes a first plurality of CSI feedback components corresponding to a
frequency band and a second phurality of CSH feedback components corresponding to a
frequency sub-band within the frequency band, transot, to the UE, configuration signaling
that indicates a size of the frequency sub-band, wherein the size of the frequency sub-band is
based at least in part on the uplink control resources allocated to the UE, and receive, during

the slot, the CSI report over the uplink control resources.

[B0S5] A non-transitory computer readable medium for wireless communication is
described. The non-transitory computer-readable mediom may mehide instructions operable
to cause a processor to allocate, to a UE, uplink control resources for transmitting a €S
report in a slot, whercin the CSI report includes a first plurality of CS1 fecdback components

corresponding to a frequency band and a second plurality of CSI feedback components
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corresponding to a frequency sub-band within the frequency band, transmit, to the UE,
configuration signaling that indicates a size of the frequency sub-band, wherein the size of
the frequency sub-band is based at least i part on the uplink control resources allocated to

the UE, and recetve, during the slot, the CS1 report over the uplink control resources.

{06056] A method of wircless communication is described. The method may include
allocating, to a UE, uplink control resources for transmitting a CS1 report in a slot, wherein
the €SI report includes a plurality of TSI feedback components, recetving, from the UE, a
single encoded packet comprising the plurality of €SI feedback components over the uplink
control resources, wherein the single encoded packet includes a predetermined number of

bits, and decoding the single encoded packet.

{6657] An apparatus for wireless communication is described. The apparatus may include
means for allocating, to a UE, uplink control resources for transmitting a CSI report in a slot,
wherein the CSI report inclades a plurality of CS§1 feedback components, means for recetving,
from the UE, a single encoded packet comprising the plurality of CSI feedback components
over the uplink control resources, wherein the single encoded packet mcludes a

predetermined number of bits, and means for decoding the single encoded packet.

{6658] Another apparatus for wireless communication is described. The apparatus may
mehude a processor, memory in electronic communication with the processor, and
mstructions stored in the memory. The mstructions may be operable o cause the processor to
allocate, to a2 UE, uplink control resources for transmitting a CS1 report n a slot, wherein the
CS1 report includes a plurality of CSI feedback components, receive, from the UE, a single
encoded packet comprising the plurality of C5I feedback components over the uplink control
resources, wherein the single encoded packet inchudes a predetermined number of bits, and

decode the single encoded packet.

{0059] A non-transitory computer readable medium for wircless commumnication is
described. The non-transitory computer-readable medunn may mclude instructions operable
to cause a processor to allocate, to a UE, uplink control resources for transmitiing a €SI
report in a stot, wherein the CSI report includes a plurality of CSI feedback components,
receive, from the UE, a single encoded packet comprising the plorality of CS1 foedback
components over the uplink control resources, wherein the single encoded packet includes a

predetermined number of bits, and decede the single encoded packet.
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{6664} In some examples of the method, apparatus, and non-transitory computer-readable
medium described above, decoding the single encoded packet includes: decoding the single
encoded packet a first time based at least in part on the predetermined number of bits. Some
examples of the method, apparatus, and non-transitory computer-readable medium deseribed
above may further include processes, features, means, or instructions for updating a size of a

rank indicator {R1) feedback component based at least in part on the first decoding.

0061 ] In some examples of the method, apparatus, and non-transitory computer-readable
medium described above, decoding the single encoded packet includes: decoding the single
encoded packet a second time based at least in part on the updated size of the Rl feedback
component. Some examples of the method, apparatus, and non-transitory computer-readable
mediam described above may further include processes, features, means, or instructions for
updating a size of a PMI feedback component and a size of a CQI feedback component based

at least in part on the second decoding.

{60662} In some examples of the method, apparatus, and non-transitory computer-readable
medmm described above, decoding the single encoded packet inchudes: decoding the single
encoded packet a third time based at least in part on the updated size of the PMI feedback

component and the updated size of the CQI feedback component.

{8063} A method of wirgless communication is described. The method may include
transmitting, to a UE, configuration signaling associated with transmitting a CSI report,
wherein the CSI report includes a first plurality of CS1 feedback components and a sccond
plurality of CS1 feedback components, identifving, in a first slot, first uplink control
resources allocated to the UE, and m at least one subsequent slot, second uplink control
resources allocated to the UE, receiving, during the first slot, the first plurality of CS1
feedback components based at least in part on the fransmitted configuration signaling,
wherein the first plurality of CSI feedback components correspond to a frequency band, and
recetving, during the at least one subsequent slot, the second plurality of CSI feedback
components based at feast in part on the transmitted configuration signaling, wherein the
second plurality of CSI feedback components correspond to a frequency sub-band within the

frequency band.
0064} An apparatus for wireless communication 1s described. The apparatus may include
means for transmitting, to a UE, configuration signaling associated with transmitting a C§1

report, wherein the CS1 report inchides a first phurality of C51 feedback components and a
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second plurality of CSI feedback components, means for identifving, in a fivst slot, first
uplink control resources allocated to the UE, and in at least one subsequent slot, second
uphink control resources allocated to the UE, means for receiving, during the first slot, the
first plurality of CSI feedback components based at least in part on the transmitted
configaration signaling, wherein the first plurality of CSI feedback components correspond to
a frequency band, and means for receiving, during the at least one subsequent slot, the second
plurality of CS1 feedback components based at least in part on the transmitted configuration
signajimg, wherein the second plurality of CSI feedback components correspond to a

frequency sub-band within the frequency band.

[B065] Another apparatus for wireless communication 18 described. The apparatus may
mclade a processor, memory in electronic communication with the processor, and
mstructions stored in the memory. The mstructions may be operable to cause the processor to
transmit, to a UE, configuration signaling associated with transmitting a TSI report, wherein
the CSI report meludes a first plurality of C5I feedback components and a second phirality of
{51 feedback compounents, wdentify, 1o a first slot, first uplink control resources allocated to
the UE, and in at least one subsequent skot, second uplink control resources allocated 1o the
UE, recetve, during the first slot, the tirst plurality of TSI feedback components based at least
in part on the transmitted configuration signaling, wherein the first phurahty of CSI feedback
components correspond to a frequency band, and receive, during the at least one subsequent
slot, the second plurality of CSI feedback components based at least in part on the transmitted
configuration signaling, wherein the second plurality of CSI feedback components

correspond to a frequency sub-band within the frequency band.

[0066] A non-transitory computer readable medium for wireless communication is
described. The non-transitory computer-readable mediom may mehide instructions operable
1o cause a processor to transmit, to a UE, configuration signaling associated with transmitting
a CSI report, wherein the CSI report includes a first plarality of CS1 feedback components
and a second plurality of CS1 feedback components, identify, in a first slot, first uplink
control resources allocated to the UE., and in at least one subsequent slot, second uplink
control resources allocated to the UE, recetve, during the first slot, the first plurality of CSI
fecdback components based at least n part on the transmitted configuration signaling,
wherein the first plurality of TSI feedback components correspond to a frequency band, and
recetve, during the at least one subsequent slot, the second plurality of TSI feedback

components based at least in part on the transmitted configuration signaling, wherein the
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second plurality of CSI feedback components correspond to a trequency sub-band within the

frequency band.

(067} Some examples of the method, apparatus, and non-transitory computier-readable
mediom described above may further include processes, features, means, or instructions for

transmitting a trigger signaling that triggers the UE to prepare the CSI report.

[0068] Some examples of the method, apparatus, and non-transitory computer-readable
medium described above may further include processes, features, means, or instructions for

receiving an acknowledgement frame based at least m part on the tngger signaling.

HEESH! Some examples of the method, apparatos, and non-transitory computer-readable
medium described above mayv further include processes, features, means, or instructions for
wentifying a time period after reception of the acknowledgment frame, wherein the first
plurality of CS] feedback components may be received after the time period may have

expired.

BRIEF DESCRIPTION OF THE DRAWINGS
{667¢] FIG. 1 dlustrates an example of a wircless communications system that supports
channel state mformation (CSI) feedback for flexable uplink control signaling 1n accordance

with various aspects of the present disclosure.

{06671} FIG. 2 illustrates an example of a wircless communications subsystem that
supports C5I feedback for flexible uplink control signaling i accordance with various
aspects of the present disclosure.

[6072] FIGs. 3A to 3C illustrate example CSI reports for CSI feedback for flexible uplink
control signaling in accordance with various aspects of the present disclosure.

10073} FIGs. 4A to 4D illustrate example frame configurations for CS1 feedback for

flexible uplink control signaling 1n accordance with various aspects of the present disclosure.

{0074 FIGs. 5A 1o 5C iHustrate example frame configurations for CSI feedback for

flexable uplink control signaling in accordance with various aspects of the present disclosure.

{0075] FIG. 6 illustrates an cxample ot a process flow for CS1 feedback for flexible

uplink control signaling in accordance with various aspects of the present disclosure.
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06076} FiGs. 7 through 9 show block diagrams of a device that supports TS teedback for

flexible uplink control signaling in accordance with aspects of the present disclosure.

{077} FIG. 10 llustrates a block diagram of a system including a user equipment (UE)
that supports CSI feedback for flexable uplink controd signaling inn accordance with aspects of

the present disclosure.

[8078] FIGs. 11 through 13 show block diagrams of a device that supports CSI feedback

for flexiblc uplink conirol signaling in accordance with aspects of the present disclosure.

[6079] FIG. 14 illustrates a block diagram of a system including a base station that
supports TSI feedback for flexible uplink control signaling in accordance with aspects of the

present disclosure.

{0080] FIGs. 15 through 27 illustrate methods for CSI feedback for flexible uplink

control signaling in accordance with aspects of the present disclosure.

DETAILED DESCRIPTION
0081} A wircless communications systems {e.g., an L'TE or New Radio (NR) system)
may utilize flexible uplink resource allocation to convey uplink data and uphink control
mformation (UCH. For example, a time slot may include a relatively long uplink control
resouree, such as a phvsical uplink control chammel (PUCCH) resource, with respect to the
duration of the slot {e.g., a long PUCCH resource), while another slot may include a
relatively short PUCCH resource {e.g., a short PUCCH rescurce). Such Hexibility may
mtroduce timing and frequency bandwidth restrictions associated with the scheduling and
transmission of uplink formation, such as the transmission of channel state information
{CSI} feedback. To efficiently schedule and transmit CSI feedback utilizing such flexible
uplink resources, a wircless communications systern may utidize techniques for reducing the
overhead associated with transmitting CSI feedback, or may utilize techniques for mapping
CS1 feedback to uplink resources, using either a single or multiple packets, over a single or

multiple slots.

{06682} In one example, a user equipment (UE) may generate a CS1 report to be
transmtted in a single slot. For instance, the UE may generate a CSI report so that it can be
transmtted in either a short PUCCH or a long PUCCH n a slot. In some aspects, the UE may
timit the reporting of a set of CSI feedback components (e.z., a narrowband precoding matnx

indicator (PMI) and a channel quality indicator (CQI)) to a limited number of subbands as
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opposed to all ot the subbands 1n a frequency band to reduce the size of the CSIreport. In
some aspects, the nuomber of subbands is based on an indication received from a base station
or is calculated by the UE based on a maximum pavioad size supported by a PUCCH

resource i g slot.

{6083} in another example, a UE may encode a CSI report as a single encoded packet. In
some aspects, the UE may encode higher priority CSI feedback components to higher
reliability bits in the single encoded packet. In some aspects, the UE may increase {e.g., by
padding} or decrease {e.g., by codebook subsampling), the size {i.e., the number of bits used
to reprosent) of certain USI feedback components so that the single encoded packetisa
consisent or predetermined size. In some aspects, the predeternmined size is within a
maximum pavioad size for a PUCCH resource. A base station that receives the single

encoded packet may decode the encoded packet according to an iterative process.

0084} In another example, a UE may encode a CSI report as a first encoded packet
carrying a first set of TSI feedback components {e.g., wideband components such as a {S1-
reference signal (CSI-RS) resource indicator (CRI), a rank mdicator (R}, or a wideband
PMI} and as a second encoded packet carrying a second set of CSI feedback components
{e.g.. narrowband components such as narrowband PMI and CQF). As above, the first and
second encoded packets may have a set or predetermined size. A base station that receives the
first and second encoded packets may decode the first and second encoded packets according

o an iterative process.

385] In another example, a UE may transmit a CS1 report across multipie slots. In some
aspects, the UE may be penodically scheduled multiple slots for C51 reporting. In some
aspects, a first slot of the multiple slots is used for reporting CSI feedback components of a
first type (e.g., wideband components such as CRE, Rl, or PMI-~1) and the remaining slots are
used for reporting CSI feedback components of a second type {e. g, narrowband components
such as PMI-2 and CQI). In some aspects, the second type of TSI feedback components
transmitied in the remaining slots are transmitted for a fixed (e.g., indicated bv a base station)
or calculated (e.g., based on the maximum payioad supported by a PUCCH resource i the
slots) number of subbands. In some examples, the UE is triggered to transmit a €SI report. In
some aspects, the UE reports 51 feedback components of a first type {e.g., wideband
components such as CRI, RI, or PMI-1} in the first slot after a time delay bas passed. In such

examples, the UE reports 81 feedback components of a second type (e g, narrowband
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components such as PMI-2 and CQI) tor a number of subbands in PUCCH resources of
subsequent slots until the second type of CSI feedback components has been reported for all

of the subbands in a frequency band.

{(6086] Any of the techniques discassed above may be used alone or in any combination
with one another. Features of the disclosure introduced above are further described below in
the context of a wireless communications system. Specific examples are then described of an
example process flow for CSI feedback for flexible uplink control signaling. These and other
features of the disclosure are further ilustrated by and described with reference to apparatus
diagrams, system diagrams, and flowcharts that relate to CS1 feedback for flexible uplink

control signaling,.

{0087] FIG. 1 illustrates an example of a wireless communications system 100 in
accordance with various aspects of the present disclosure. The wireless communications
system 100 includes base stations 105 {e.g., gNodeBs {gNBs}), UEs 115, and a core network
130. In some cxamples. the wireless communications svstem 1060 may be a Long Term
Evolution (LTE), LTE-Advanced (L TE-A) network, or a New Radio (NR) network. In some
aspects, wireless communications system 100 may suapport enhanced broadband
communications, ultra-reliable {i.e., mission critical} communications, low latency
communications, and communications with low-cost and low-complexity devices. The
wireless communications system 100 may support flexable uplink resource allocation and
techniques for scheduling, mapping, and transmitting €SI feedback on those flexible uplink
resources. As described in more detail below, the wireless communications system 100 may
support reducing the overhead associated with CS1 feedback, encoding C5I feedback into
single or multiple packets, mapping components of C5I feedback to various uplink resources,
transmitting C51 feedback components over a single or multiple slots, or any combination of

these techniques.

{0088} Base stations 105 may wirelessly communicate with UEs 115 via one or more
base station antennas. Each base station 105 may provide communication coverage for a
respective geographic coverage area 110, Communication links 125 shown in wireless
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, Control
mformation and data may be multiplexed on an uplink channel or downlink according to

various techniqoes. Control information and data may be multiplexed on a downlink channel,
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for example, using time division multiplexang (TDM) technigues, frequency division
multiplexing (FDM} fechniques. or hyvbrid TOM-FDM techniques. In some examples, the
control information transmitied during a transmission time interval (T11) of a downlink
channel may be distributed between different control regions in a cascaded manner {e.g.,

between a common control region and one or more UE-gpecific control regions}.

{6089} UEs 115 may be dispersed throughout the wireless communications system 100,
and gach UE 115 may be stationary or mobile. A UE 115 may alsc be referred to as a mobile
station, a subscriber station, a mobile unit, a subscriber unit, a wireless unit, a remote unit, a
mobile device, a wireless device, a wircless communications device, a remote device, a
mobile subscriber station, an access terminal, a mobile terminal, a wireless terminal, a remote
terminal, a handset, a user agent, a mobtle client, a client, or some other suitable terminology.
A UE 115 may also be a cellular phone, a personal digital assistant (PDA), a wucless
modem, a wireless communication device, a handheld device, a tablet computer, a laptop
compuiter, a cordless phone, a personal electronic device, a handheld device, a personal
computer, a wircless focal loop (WLL) station, an Internet of Things {lcT) device, an Internet
of Evervthing (IoE) device, a machine type communication (MTC) device, an appliance, an

automobile, or the like.

{6650} 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., 51, etc.). Base stations 105 may communicate with one another over
backhauvl links 134 {e.g., X2, etc.) either directly or indirectly {e.g., through core network
130}, Base stations 105 may perform radio configuration and scheduling for commumnication
with UEs 115, or may operate under the control of a base station controller (not shown). In
some examples, base stations 105 may be macro cells, small cells, hot spots, or the hke. Base

stations 105 may also be referred to as evolved NodeBs {cNBs) 105,

{6691} A base station 105 may be conngcted by an 51 interface to the core network 130
The core network may be an evolved packet 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 be the control node that
processes the signaling between the UE 115 and the EPC. Al user Internet Protocol (1P}
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 functions. The P-GW may be



WO 2018/227614 PCT/CN2017/088775

connected to the network operators [P services. The operators IP services may include the
Intemet, the Intranet, an IP Multimedia Subsystem (IMS), and a Packet-Switched (P5)

Streapuing Scrvice.

10692] Wireless communications system 100 may operate inn an ultra-high frequency
(UHF)} frequency region using frequency bands from 700 MHz to 2600 MHz (2.6 GHz),
although some networks (e.g., a wircless local area network (WLAN)) may use frequencies
as high as 4 GHz). This region may also be known as the decimeter band, since the
wavelengths range from approximately one decimeter to one meter in length. UHF waves
may propagate mainly by line of sight, and may be blocked by buildings and environmental
features. However, the waves may penetrate walls sufficiently to provide service to UEs 113
located indoors. Transmission of UHF waves is characterized by smaller antennas and shorter
range (2.g., fess than 100 kn) compared to transmission using the smaller frequencies {and
longer waves) of the high frequency (HF) or very high frequency (VHF) portion of the
spectnim. In some aspects, wireless communications systom 100 may also utilize extremely
high frequency (EHF) portions of the spectrum {e.g., from 30 GHz to 300 GHz). This region
may also be known as the millimeter band, since the wavelengths range from approximately
one millimeter to one centimeter in length. Thus, EHF antennas mav be even smaller and
more closcly spaced than UHF antennas. In some aspects, this may facilitate use of antenna
arrays within a UE 115 (e.g., for directional beamfornming). However, EHF transmissions
may be subject to even greater atmospheric attenuation and shorter range than UHF

transmissions.

[3093] Devices operating in mmW or EHF bands may have multiple antennas {o allow
beamforming. That 18, a base station 105 may use multiple antennas or antenna arravs to
conduct beamforming operations for directional communications with a UE 115,
Beamforming (which may also be referred to as spatial filicring or dircctional transmission}
18 a signal processing technigue that may be used at a transmitier (e.g., a base station 105) to
shape and/or steer an overall antenna beam in the direction of a target recetver (e.g., a UE
115}. This may be achieved by combining elements in an antenna array in such a way that
transmitted signals at particular angles expenence constructive interference while others

experience destructive interference.

10094] Wircless commumnications systern 100 may utilize different transmission

techniques, such as multiple-input multiple-output (MIMO) transmissions, to increase the
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capacity of a wireless channel. MIMO transnussions are associated with a transmission
scheme between a transmitter {e.g., a base station 105} and a receiver {e.g., a UE 115), where
both transmitter and receiver are equipped with multiple antennas. Wircless communications
systemn 100 may also use beamforming. For example, 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
for beamforming in its communication with UE 115. Signals may be transmitted multiple
umes in difforent directions (e.g., cach transmission may be beamformed differently). A
mm¥W receiver {e.g., a UE 115) may trv multiple beams {e.g., antenna subarrays) while

receiving the synchronization signals.

[(095] In some aspects, the antennas of a base station 105 or UE 115 may be located
within one or more antenna arrays, which may support beamforming or MIMO operation.
One or more base station antennas or antenna arrays may be collocated at an antenna
assembly, such as an antenna tower. In some aspects, antennas or anienna arrays associated
with a base station 105 may be located in diverse geographic locations. A base station 105
may ruftiple use antenoas or antenna arravs to conduct beamforming operations for

directional communications with a UE 115,

{6096] Wireless communications systerm 100 may use fixed timing intervals and
designated frequency locations o facilitate organizing and scheduling transmissions. Time
mtervals in LTE or NR may be expressed m multiples of a basic time unit (which may be a
sampling period of Ty= 1/30,720,000 seconds). Time rescurces may be organized according
to radio frames of length of 10ms (Ty = 3072007}, which may be wlentified by a system
frarae number (SFN) ranging from 0 to 1023, Each frarme may include ten

Ims subframes numbered from 0 to 9. A subframe may be further divided mto two Sms
slots, each of which contains 6 or 7 modulation symbol periods (depending on the length of
the cvelic prefix prepended 1o cach symbol}. Excluding the cvelic prefix, each symbol
contains 2048 sample periods. In some aspects the subframe may be the smallest scheduling
umif, also known as a TTL In other aspects, a T may be shorter than a subframe or may be
dynamically selected {e.g., 1o short TTT bursts or in selected component carriers using short

TTls).

[6097] A resource element may consist of one symbol period and one subcarrier {e.g., a
15 KHz frequency range}. A resource block may contain 12 consecutive subcarriers in the

frequency domain and, for a normal cvchic prefix in each OFDM symbol, 7 conseccutive



WO 2018/227614 PCT/CN2017/088775

23
OFDM symbols in the time domain (1 slot), or 84 resource elements. The number of bits
carried by each resource element may depend on the modulation scheme (the configuration of
symbols that may be selected during each symbol period). Thus, the more resource blocks

that a UE receives and the lugher the modulation scheme, the higher the data rate may be.

{6098] Wircless communications system 100 may schedule the above resources 1o
support both uplink and downlink transmissions. For instance, wireless communications
system 100 may allocate a first set of resources to downlink transmission and a second set of
resources to uplink transmissions. If wircless communications system 100 utilizes frequency
division duplexing (FDD) for communications, then uplink and downlink transnussions may
occur simultaneously. That 15, wireless conumunications system 100 may allocate a first set of
frequencies to uplink transmissions and a second set of frequencies to downlink
transmissions. If wireless communications system 100 utilizes time division duplexing
(TDD) for communications, then uplink and downlink transmissions may not occur
simultancously. That is, wireless communications system 100 may allocate all of the
frequency resources to downlink transmissions during a first interval {e.g.. one or more
subframes) and may allocate all of the frequency resources to uplink transmissions during a
second mterval {e.g., a subsequent subframe). Wireless communications system 100 may also

use a combination of FDD and TDD techniques.

16099} The resources allocated to uplink transmussions may be further partitioned into
control and data resources. The resources that carry uphink transmissions of control
mformation may be denoted as the PUCCH, while the resources that carry uphink
transmissions of data may be denoted as the physical uplink shared channel (PUSCH). The
wireless communications system 100 may schedule uplink control and data transmissions in a

same slot used for downlink transmissions.

{6106} A UE 115 may transmit data and control mformation to a base station 105 For
imstance, a UE 115 may transmit CS] feedback information to a base station 105, The C51
may include multiple feedback components including a CRL RL a PMI (e.g.. PMI-1 and
PMI-2}, a CQl, or some combination of these components. The UE may use the CRI
component to indicate which CSI-RS resource 1s used for the correspondmg RUYPMECQHE
measurements {i.¢., which transmission beam of multiple beamformed transmigsions ig
preferred). The UE 115 may use the Ri component to reconvmend a number of transmission

lavers {i.e., the rank) for the base station 105 to use in subsequent transmissions based on the
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signal/interference to noise (SINR) of a previous transmission received at the UE 115, The
size of the RI component is based on the number of transmit layers used by the base station
105, For instance, if the UE 115 uses two transmit layers, then the UE 115 indicates the rank
using one bit, and 1f the base station 105 uses four layers, then the UE indicates the rank
using two bits. In an example where a UE 115 is capable of using two transmit layers, the UE
115 mdicates rank 1 {e.g., by sending a bit 0} if the channel conditions associated with
recetving two layers are poor and indicates rank 2 {e.g., by sending a bit 1} if the channel
conditions associated with receiving two layer are adequate. Base station 105 may perform
subsequent transmissions using a single transmit layer if rank 1 15 indicated and may schedule

multiple transmission layers f rank 2 15 indicated.

4101} The UE 115 may use the PMI component to signal preferred weights to be applied
by the base station 103 during the precoding process, where the signaled weights may
merease the S/N ratio of transmussions received at the UE 115, The PMI component mav be
separated imto two sub-components: PMI-1 and PMI-2. PMI-1 may be associated with
channel conditions of the full frequency band and/or long-term channel conditions, while
PMI-2 may be associated with channel conditions of fixed frequency subbands and/or short-
term channel conditions. In some aspects, PMI-2 may be reported per fixed frequency
subband. Thus, the size of the PMI-2 component may be proportional to the number of fixed

frequency subbands within the frequency band used for downlink transmissions to the UE.

{8102} Typically, the UE 115 and the base station 103 agree on a codebook that includes
preferred precoding matrices for downlink transmissions. In some aspects, the codebook
meludes a long-term sub-codebook, associated with relatively slow changes in channel
conditions, and a short-term sub-codebook, associated with channel conditions that change at
an increased rate. Oftentimes, the precoding matrix codebook is defined per rank (e.g., rank 1
1s associated with a first codebook, rank 2 15 associated with a second codebook, and so on).
Moreover, the number of bifs used to convey different precoding matrices s often different
based on the codebook used. Thus, the size of both PMI component may further vary based
on the rank selected by the UE 115, In order to reduce PMI feedback, a UE 115 may use sub-
sampied codebooks, which mclude a subset of the precoding matrices available in a full

codebook.

16103} The UE 115 may use the CQI component to signal channel gquality information to

the base station 105, and the base station 105 may use the information in the CQI component
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to select a modulation and coding scheme (MCS} for subsequent transnugsions. Similar to the
PMI-2 components, CQI may be reported per fixed frequency subband. Thus, the size of the
CQI component may be proportional to the number of fixed frequency subbands within the

frequency band used for downhink transmissions to the UE.

[0104] The CS1 may be reported. by the UE 113, either peniodically or aperiodically. For
example, for periodic CSI reporting, a base station 105 may direct a UE 113 to report €51
according to a specified interval. In some aspects, the specified interval is unique 1n either the
time or frequency domain from mtervals specified to other UEs 115 within the coverage area.
The base station 105 may expect a response from the UE 1135 during the specified interval
using specified resources and correlate information received during that interval with the
scheduled UE 115, That is, the base station 105 may 1dentify a UE 115 based on the time and
frequency resources used to convey the CSI report. In some aspects, the periodic U5 may be

reported vsing PUCCH resources.

{0105] For aperiodic reporting, a base station 105 may send a trigger to the UE 115 that
triggers the UE 115 to report CS1 After receiving the trigger, the UE 115 may transmit the
S1 1o the base station 105, In some aspects, the apertodic CSI report may be transmitted
using PUSCH resources, and a base station 105 may receive the S report over the
scheduled resources. After receiving the CSI report, the base station 105 decodes the CS1
report. To decode the full CSI report, the base station 105 first decodes the RI since the PMI
is based on the size of the RL And once the Rl has been decoded, the base station may

decode the PMI and CQI fields.

3106} Ags mentioned above, the wireless commumications system 100 may schedule both
uplink and downlink communications in a single slot. Thus, a single slot may include a
PRCCH, a PDSCH, a PUCCH, and a PUSCH. Morcover, the wireless communications
system 100 may use multiple slot configurations {e.g., PL-centric slots and UL-centric slots)
with different PUCCH resource allocations {e.g., short PUCCH, long PUCCH, or long +
short PUCCH).

13187} Wireless communications system 100 may use eshanced €SI reporting technigues
to support TSI reporting over the such flexible and varving uplink resources. In one example,
the wireless system may modify CSI feedback to enable CSI reporting in a single slot. For
mstance, a UE 113 may report, in a single slot, a set of CSI feedback components for a

hmited number or for a linuted sizes of subbands. In ancther example, a UE 115 may encode
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all of the CSI feedback components into a single encoded packet having a predetermined size
and may transmit. i a single slot, the single encoded packet over assigned uplink coutrol
resourees. In another example, a UE 1135 may encode a first set of CSI foedback components
mto a first encoded packet and a second set of CSI feedback components into a second
encoded packet and may transmit, in a single slot, the first encoded packet over assigned
uplink control resources before transmitting the second encoded packet over remaining

uplink control resources assigned to the UE 1n the single slot.

[6108] In another example, the wireless communications system 100 may support €51
feedback reporting across multiple slots. For instance, the wireless commumnications svstem
100 may designate a first slot for transmission of a first set of C§1 feedback components and
may designaie one or more subsequent slots for transmission of a second set of CSI feedback
components. [n some aspects, the wircless communications system 100 may lonit a number
of subbands for which to report the second set of CS1 feedback components i one or more of
the subsequent slots. In some aspects, the wireless communications system 100 may utilize a

triggering mechanism for multi-siot C51 reporting.

[(3109] Fids 2 illustrates an example of a wireless communications subsystem 200 that
supports TSI feedback for flexible uplink control signaling in accordance with various
aspects of the present disclosure. Wireless communications subsystem 200 may include UE
115-a and base station 103-a, which may be examples of a UE 115 or a base station 105. UE
115-a and base station 105-a may communicate with one another as described above with

reference to FIG. 1.

3110} UE 113-a and base station 105-a may communicate with one another over bi-
directional link 205. In some examples, UE 115-a and base station 105-a may perform both
uplink and downlink transmissions within a single slot, such as Di-centric slot 210 and UL~
centric slot 215, Both DL-centric slot 210 and UL-centric slot may span a fixed time duration
and may span across all or part of a frequency baod. DEl-centnic slot 210 may imchude
PBCCH 220, PDSCH 225, gap 230, and short PUCCH 235, Transmission resources {e.g.,
resource elements) included in PDCCH 220 may be allocated to downlink transmissions of
control mformation by base station 105-a to one or more UEs, such as UE 115-a;
transmission resources included in PDSCH 225 may be allocated to downlink transmissions
of data by base station 105-a to one or more UEs, such as UE 115-a; transmission resources

mehided in gap 230 may be left unused to provide a UE, such as UE 115-a, time to transition
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from a receiving mode to a transmutting mode; and transmission resources included m short
PUCCH may be allocated to uplink transmissions of control information by UEs, such as UE
115-a. Ul-~ceniric slot 215 may similarly include PDCCH 220-a, gap 230-a, and short
PUCCH 235-a. Ul-centric slot 215 may also include long PUCCH/PUSCH 240.
Transmission resources included in long PUCCH/PUSCH 240 may be alloeated to uphink

transmission of both data and control information.

{8111} UE 115-a may report channel conditions m a CSI report (e.g., TSI report 245) to
base station 105-a using a short PUCCH of a BL-centric slot {e.g., short PUCCH 235 of BL-
centric slot 210), and/or a long or short PUCCH of an UL~centric slot (e.g., short PUCCH
235-a or long PUCCH/PUSCH 240 of UL-centric slot 215). Base station 105-a may use the
mformation in the feedback components of the TSI report 245 to adapt subsequent
transmissions to UE115-a. The CS1 report may include multiple CS1 foedback components
meluding: CRI, Ri, PMI-1, PMI-2, and/or COL A subset of the CS1 feedback components (or
“wideband CSI feedback™), such as CRI, Ri, and PMI-1, may be used to report channel
conditions for a wide frequency range {e.g., a frequency band) and/or long-torm channel
conditions. As discussed above, CRI feedback is optional, a size of the Rl feedback may vary
based on how many transmission layvers are supporied by a UE, and a size of PMI-1 is based
on the value of the RI feedback component. Thus, the size of the CSI report may fhuctuate

based on the channel conditions observed by UE 115-a.

[8112] Another subset of the CS1 feedback components {or “narrowband C51 feedback™),
such as PMI-2 and CQI, may be used to report channel conditions for narrow frequency
ranges {¢.g., a frequency subband) and/or short-term channel conditions. In some aspects,
PME-2 and CQImay be transmitted per frequency subband of a larger frequency band. Thas,
the size of the CSI report may largely vary based on the number of frequency subbands for
which UE 115-a transmits narrowband CSI feedback. In some aspects, base station 105-a
may configure UE 115-a to transmit TSI reports 245 on a penodic basts {e.g., according to a
set interval) in designated resources. In other aspects, UE 115-a may transmit CSI reports 245
on semi-persistent basis. That is, UE 115-a may report CSI periodically after receiving a
trigger and may refrain from reporting CSI after receiving a termination or release signal

from base station 105-a.

0113} In one example, UE 115-a may transmit CSi report 245 in a single slot, such as

DL-centric slot 210 or UL-centric slot 215, For instance, base station 105-a may allocate all
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or a portion of the control resources in short PUCCH 235 of DL-centric slot 21010 UE 1152
for CS1 reporting. During DL-centric slot 210, UE 115-a may identify the uplink control
resourees allocated to UE 115-a in short PUCCH 235 using downlink control information
transmitied m the PDCCH 220 of DL-centric slot 210, UE [15-a may also calculate CS1
feedback components for the frequency resources used for downlink transmissions. For
mstance, UE 115-a may calculate CRE, RY and/or PMI-1 based on the full frequency band
used for downlink transmussions, and may also calculate PMI-2 and/or CQI for each

frequency subband of the frequency band.

{0114] UE 115-a may then determine a size of a frequency subband within the tfrequency
band. In some aspects, base station 105-a may transmit configuration signaling to UE 115-a
mdicating the size of the frequency subband-—e. g, base station 103-a may indicate that the
frequency subband spans one fixed frequency subbands, two fixed frequency subbands, and
so on. In other aspects, UE 115-a may determine the size of the frequency subband after
determining a maximum pavload size supported by the control resources allocated to UE
115-a 1 short PUCCH 235. UE 115-a may also take into account the number of bits used to
convey the values of the wideband CS1 when determining the size of the frequency subband.
For mstance, UE 113-a may determine that the maximum payload size supported by short
PUCCH 235 15 X bits, the number of bits used to convey the wideband CST feedback 15 Y bits
and that the remaining bits, Z = X — Y, only support the transmission of narrowband CS1

feedback for N subbands.

[3115] After determining the size of the frequency subband, UE 115-a may transmt (S
report 245 during Di-contric slot 210 to base station 105-3 including the wideband CSI
feedback and the narrowband C51 feedback for a number of fixed frequency subbands that
corresponds to the size of the determined frequency subband. UE 115-a may stmilarly
transmit U8 reports 245-a i Ub-~centric slot 215 using short PUCCH 235-a and/or long
PUCCH/PUSCH 240. By himiting the size of the narrowband CSI feedback based on
allocated and available uphink resources, UE 115-a may support periodic or semi-persistent

(S1 feedback transmissions in either type of slot configuration.

[8116] In another example, UE 115-a may encode a single packet comprising all of the
feedback components of USH report 245, where the single encoded packet has a
predetermined size. In some aspects, UE 115-a may sub-sample a codebook used for

reporting the PMI components to reduce the number of bits used in conveving these
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components. In this way, the size of the single encoded packet may be reduced and himited to
a predetermingd size. In other aspects, UE 115-a may insert padding bits into the encoded
packet 1o increase a number of bits used to convey the encoded packet to the predetermined
size. In some aspects, UE 113-a may aliocate higher reliabihity bits in the encoded packet to
higher prionity OS] feedback components. For instance, UE 115-a2 may allocate the highest
rehability bits to CRI, the next highest reliability bits to RL the next highest rehiability bits to
PMI-1, the next highest reliability bits to PMI-2, the next highest reliability bits to CQL and
the lowest reliability bits to the padding. After encoding the single packet, UE 115-a may
transmit the single encoded packet to base station 1035-a in short PUCCH 235, UE 115-a may
similarly transmit the single encoded packet i UL-centric slot 215 using short PUCCH 235-a
and/or tong PUCCH/PUSCH 240, By generating a single encoded packet thatis a
predeternuned size and includes all of the €SI feedback components, UE 115-a may facilitate

the decoding process for base station 165-a.

[8117] Base station 105-a may use an iterative decoding process to decode the single
encoded packet. For ingtance, base station 105-a may first decode the single encoded packet
using the predeternuned size {e.g., assuming no padding is used). If UE 115-a attached a
CRC to the single encoded packet and the CRC was passed when base station 105-a decoded
the single encoded packet or if some metric output from the decoder passes a threshold (e.g.,
a path-based metric, or a correlation values-based metric) then base station 105-a may
terminate the decoding process. Otherwise, base station 105-a updates the size of the RI
based on the decoded result of the CRI in the first decoding and decodes the single encoded
packet a second time. Again, if UE 113-a attached a CRC to the single encoded packet and
the CRC was passed when base station 105-a decoded the single encoded packet or if some
metric ouiput from the decoder passes a threshold (e.g., a path-based metric, or a correlation
values-based metric) then base station 105-3 may terminate the decoding process. Otherwise,
base station 105-a updates the size of the PMI and CQl based on the decoded result of the RI
i the second decoding and decodes the single encoded packet a third time. Afier cach
decoding, the decoding performance may be improved based on the base station 105-a

identifying which biis in the single encoded packet are padding bits.

{3118} In another example, UE 115-a may encode a first packet including a first set of
feedback components of CSI report 245 and a sccond packet including a second set of
feedback components of CSI report 245, For instance, UE 115-a may encode a first packet

mehuding CRI (if applicable) and RI and may encode a second packet including PMI-1, PMI-
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2, and CQI. In ancther imstance, UE 113-a may encode a first packet including CRI Gf
applicable), R, and PMI-1 and may encode a second packet including PMIE-2 and CQ1. After
encoding the first and second packet, UE 115-a may transmit the first packet and the second
packet to base station 105-a during a single slot. If a single PUCCH resource s configured
for a slot, such as short PUCCH 235, then UE 115-a transmits the first encoded packet on the
PUCCH resource and concatenates the second encoded packet on the PUCCH resource. UE
115-a may sinilarly transmit the single encoded packet in Ul-centric slot 213 using short

PUCCH 235-a and/or long PUCCH/PUSCH 240.

[0119] W owmltiple PUCCH resources are configured for a slot—e.g., the slot includes two
short PUCCHSs or the slot includes a long PUCCH/PUSCH and a short PUCCH, such as in
UL-centric slot 215-—then UE 113-a transmits the first encoded packet on the first PUCCH
{e.g., long PUCCH/PUSCH 240) and transmits the sccond encoded packet on the second
PUCCH (e.g., short PUCCH 235-a}. In some aspects, base station 105-a decoding the second
encoded packet correctly may be dependent on the result of base station 105-a decoding the
first encoded packet. By encoding the components of TS report 245 in two encoded packets,
UE 115-a may increasc the likelihood that at feast the first set of €Sl fecdback components,
which may contain higher prionty iformation, will be transmiited to base station 105-a over

the allocated uplink conirol resources.

{6124} In another example, UE 115-3 may transmit a CS1 report using multiple slots.
Base station 105-a may allocate uplink control resources to UE 115-a in multiple slots, such
as Dh-centric slot 210 and Ul~centric slot 215, For example, base station 105-a may allocate
to UE 115-a uplink control resources in a first slot {e.g., short PUCCH 2335), and i one or
more subsequent slots {(e.g., including short PUCCH 235-a). UE 115-a may identify the
atlocated uplink resources and may transmit a packet inchuding a first set of CSI feedback
components {e.z., widehand feedback components such as CRIL Rl and PMI-1)} in DL-centric
slot 210, UE 115-a may also identify allocated uplink resources in one or more subsequent

siots.

[B3121] In some aspects, the number of subsequent siots identified by UE 115-a 15 based
on a size of—or the number of bits needed to convey—the narrowband CSI feedback
components, a number of fixed frequency subbands in the frequency band, and/or the number
of resources allocated to UE 115-a in cach of the subsequent slots, an mdication from base

station 105-a, or any combination thereof,
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{6122} In some aspects, base station 105-a signals to UE 115-3 a number of fixed

frequency subbands for which to report narrowband (51 feedback per subsequent PUCCH

resource—e. ., base station 105-a indicates to UE 115-a that UE 115-a should transmit PMI-
2 and CQH for two subbands n short PUCCH 235-a). In other aspects, UE 1 13-a deterunes
the number of fixed frequency subbands to report narrowband CSI feedback forina
subsequent PUCCH slot based on the number of uplink resources allocated to UE 115-aina
PUCCH slot—e.g., UE 115-3 determine that X resources i short PUCCH 235-a are allocated
to UE 115-a and that PMI-2 and CQI for three subbands will use Y resources, where ¥ < X,
while PMI-2 and CQI for four subbands will use 7 resources, where Z > X After
determuning a number of fixed frequency subbands to report the narrowband CSI feedback
components for, UE 115~a may continue to report the narrowband CS1 feedback
subsequent siots until all of the fixed frequency subbands n the frequency band have been
reported. By reporting €81 using multiple slots, UE 115-a may transmit narrowband C51

feedback for cach of the fixed frequency subbands.

[0123] In some aspects, base station 103-a may configure UE 115-a using RRC signaling
that indicates that CS1 feedback contamns two PUCCH types: one PUCCH type for wideband
51 feedback components, such as RI and PMI-1, and another PUCCH type for narrowband
5] feedback components, such as PMI-2 and CQI. Base station 105-a may further indicate
that the first PUCCH type has a higher priority than the second PUCCH type, and may also
define rules for transmissions over the second PUCCH type prior to a transmission over the
first PUCCH type. In some aspect, base station 105-a may transmif a triggenng mechanism 1o
UE 115-a prior to UE 1135-a reporting CSI. UE 115-a may respond to the triggering
mechanism by transmitting an acknowledgement (ACK) frame to base station 105-a. UE
115-a may then wait for a period of time (7.e., observe a delay) afier transmitting the ACK
frame prior to transmitting the first set of CS1 feedback components i a first slot. By
uptifizing a triggering mechanism, base station 103-a may be able to reduce the overhead used
to decode CS1 feedback by providing a definite starting point. This way, base station 105-3
may not define which PUCCH resources carry a first set of CSI feedback components {e.g.,
wideband (S components) and which PUCCH resources carry a second set of €81 feedback
components {e.g.. narrowband TSI components).

{0124} FIG. 3A illustrates an example of a CSI report 300-a for CS1 feedback for flexuble
uplink control signaling in accordance with various aspects of the present disclosure. €SI

report 300-a may illustrate aspects of a transmission between a UE 115 and a base station
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103, as described above with reference to FiGs. 1-2. TSI report 300-a may include a first set
of 51 feedback components 305, a second set of CSI feedback components 323, and
padding 340. CSI teedback components 305 may include CRI 310 if applicable}, R 315,
and PMI-1 320. CSI feedback components 325 may mclade PMI-2 330 and CQI 335.

[0125] The first set of CS1 feedback compounents 303 may be used to report long-term
channel conditions for a frequency band (or “wideband C51 feedback™). A UE may use CRI
310 to indicate to a base station which transmission beam is preferred by the UE. In some
aspects, only one transmission beam is used, and therefore, CRI 310 is not signaled. Thus, the
size {or “length”™} of CRI 310 may be 0 bits. In some aspects, the maxinum size of CRI 310
is three bits in order to support eight simultaneous transmission beams. A UE may use RI 315
to suggest 1o a base station a number of transmission layers that a base station should transmit
to the UE. {f CRI 310 is signaled above, the size of RI 315 may be dependent on the number
of transmigsion layers supporied by the selected transmission beam. For instance, if the
transmisston beam supports four transmission layers, than RIE 315 may use two bits. In some
aspects, the maximum size of RE 315 is three bits to support eight transmission layvers. A UE
may use PMI-1 320 to suggest a precoding matrix that a base station should use for
subsequent transmissions. A size of PMI-1 320 may vary based on the value indicated m RI
315. For instance, the size of PMI-1 320 may be smaller 1f R 313 suggest one transmission
layer (e.g., six bits) than if RI 315 suggest two transmission layers {e.g., 8 bits}. As discussed
above, a UE may select a value for PMI-1 320 based on a codebook {or sub-codebook} that 1s

shared by the UE and a base station.

[3126] The second set of C5I feedback components 325 may be used 1o report shori-term
channel conditions on a per fixed frequency subband basis (e.g., CSI feedback components
323 are transmitted for cach 15Khz range of a 20Mhz frequency band). A UE may use PMI-2
330 to suggest a precoding matrix that a base station should for subscguent transmissions on
a designated fixed frequency subband. Similar to PMI-1 320, a size of PMI-2 330 may
change based on a value of RI 315, And as discussed above, a UE may select a vahie for
PMI-2 330 based on a codebook (or sub-codebook) that is shared by the UE and a base
station. A UE may use CQ1 335 to report short-term channel condifions to a base station, and
the base station may use the reported channel conditions to update a MCS for subsequent
transmissions to the UE. Since PMI-2 330 and CQI 335 are transmitied on a per fixed

frequency subband basis, the number of bits allocated to represent PMI-2 330 and CQIF 335
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may be proportional fo the number, n, of fixed frequency subbands for which the second set

of CSI feedback components 325 1s reported.

{0127} In some aspects, a wircless systern may direct a UE to linit the size of CSY report
300-a to enable the UE to transmit the CSI report in a PUCCH of cither a DL-centric slotora
UL-centric slot, such as the DL-centric slot 210 or UL~centric slot 215 of FIG. 2. To hiut a
size of CS1 report 300-a, the UE may limit the number of fixed frequency subbands for which
to report the second set of CS1 feedback components 325, Tn some examples, a base station
signals to UE a number of fixed frequency subbands {(e.g., 1 subband, 2 subbands, 3
subbands, and so on} that may be included 1 CSI report 300-a. In other aspects, the UE
determines a maxinmm pavioad size {(e.g., maximnum number of bits) supported by PUCCH
resources allocated to the UE in a slot, deternunes a number of bits used to allocate the first
set of CSI feedback components 303, and determines a number of fixed frequency subbands
that CSI feedback components 325 may be reported for based on the remaining number of

bits avatlable in the allocated PUCCH resources. By reporting CS feedback components 323

300-a may be transmitted 1n allocated PUCCH resources using one or more flexibly allocated

slot types.

(3128} All of the feedback components of C51 report 300-a—i.e., CSI feedback
compoenents 303 and 325-—may be encoded as 3 single encoded packet 345, In some aspects,
single encoded packet 345 may be a predetermined or fixed size. By encoding all of the
feedback components in a single packet having a predetermined size, decoding of the
encoded packet by a base station may be facilitated. o some aspects, a UE sub-samples the
codebooks used for PMI-1 320 and PMI-2 330 to obtain a single encoded packet 345 with a
fixed size. Sub-sampling the codebook for one or both of PMi-1 320 and PMI-2 330 may
reduce the number of bits used to represent these components and may compensate for size
differences in PMI-1 320 and PMI-2 330 due to different values being used for Ri 315. In
other aspects, the UE may consistent insert padding into etther or both of CSI feedback
components 305 and 325, For instance, the UE may add padding bits to RE 315 so that the
size of RI 315 s equal to the maximum size. The UE may similarty add padding bits to CRI
310, PMI-1 320, PMI-2 330, and CQI 335, In some aspects, the UE places all of the padding
bits at the end of single encoded packet 345 in padding 340. Thus, the size of padding 340
may be equal to a predetermined pavicad size of single encoded packet 345 minus the

number of bits used to represent the first set of €SI feedback components 3035 and the second
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set of CS1 feedback components 323, In some aspects, C5I feedback components 305 may be
associated with a higher prionty than the second set of CS1 feedback components 325, and
the values of the higher priority components are represented using higher reliability bits in the

encoding.

[6129] A base station may use an iterative decoding process to decode the single encoded
packet 343, For instance, the base station may first decode the single encoded packet using
the predetermined size {e.g., assuniing no padding is used}. If the UE attached a CRC to the
single encoded packet and the CRC was passed when the base station decoded the single
encoded packet or if some metric output from the decoder passes a threshold {e.z., a path-
based metric, or a correlation values-based metric) then the base station may terminate the
decoding process. Otherwise, the base station updates the size of RI 315 based on the
decoded result of CRI 310 in the first decoding and decodes the single encoded packeta
second time. Again, if the UE attached a CRC to the single encoded packet 345 and the CRC
was passed when the base station decoded the single encoded packet or if some metric output
from the decoder passes a threshold (e.g., a path-based metric, or a correlation values-based
metric) then the base station may terminate the decoding process. Otherwise, the base station
updates the size of PMI-1 320, PMI-2 330, and CQI 335 based on the decoded result of RI
315 mn the second decoding and decodes the single encoded packet a third time. After each
decoding, the decoding performance may be improved based on the base station identifying

which bits in the single encoded packet are padding bits.

{0130} FiG. 38 illustrates an example of a CSI report 360-b for €51 feedback for flexible
uplink control signaling n accordance with various aspects of the present disclosure. CS1
report 300-b may 1llustrate aspects of a tramsmission between a UE 115 and a base station
103, as described above with reference to FIGs. 1-2. S report 300-b may include a first
encoded packet 350-b and a second encoded packet 355-b. First encoded packet 350-b may
melude CRIE 310 f applicable), RI 315, and padding 340-a. Second encoded packet 335-b
may include PMI-1 320, PMI-2 330, CQI 335, and padding 340-b. In some aspects, the UE
may limit the number of fixed frequency subbands for which to report PMI-2 330 and C{1

335 1n second encoded packet 355-b as discussed in FIG. 3A.

103131} In some examples, both the first encoded packet 350-b and the second encoded
packet 355-b may be encoded using the techonigues discussed above in FIG. 3A for encoding

single encoded packet 345, By encoding CSI report 300-b into separate encoded packets, the
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wireless system may mcrease the likehihood or ensure that the C51 feedback components,
which may be higher priornty. in first encoded packet 350-b will be transmitted using

allocated PUCCH resources in one or more of the varying slot types described herein.

13132} FIG, 30 itlustrates an example of a U5 report 300-¢ for C51 feedback for flexible
uplink control signaling in accordance with various aspects of the present disclosure. €SI
report 300-¢c may llustrate aspects of a transmission between a UE 115 and a base station
105, as described above with reference to FiGs. 1-2. CSI report 300-¢ may mclude a first
encoded packet 350-¢ and a second encoded packet 355-¢. First encoded packet 350-¢ may
mclude CRI 310 (f applicable), RI 3135, PMI-1 320, and padding 340-a. Second encoded
packet 355-c may mclude PMI-2 330, CQT 335, and padding 340-b. In some aspects, the UE
may limit the number of fixed frequency subbands for which to report PMI-2 330 and CQI

335 m second encoded packet 355 ag discussed in FIG. 3A.

[8133] In some examples, both the first encoded packet 350-¢ and the second encoded
packet 355-c may be encoded using the techniques discussed above in FIG. 3A for encoding
single encoded packet 345. By encoding CSI report 300-c into separate encoded packets, the
wircless system may increase the likelithood or ensure that the CSI feedback components,
which may be higher priority, in first encoded packet 350-¢ will be transmutted using

allocated PUCCH resources in one or more of the varving slot types described herein.

{0134} Fi1G. 4A illustrates an example of a frame configuration 400-a for CS1 feedback
for fiexiblc uplink control signaling in accordance with various aspects ot the present
disclosure. Frame configuration 400~-a may ilustrate aspects of a transmission between a UE
115 and g base station 103, as described above with reference to FIGs. 1-2. Frame
configuration 400-a may nclade DL-centric slots 430-a, which mav be an example of a BL-

centric slot 210 of FIG. 2. DBl-centric slots 430-a may include a short PUCCH 405-a.

{8135] In some aspects, a base station may configure a UE for peniodic TSI reporting. For
cxample, the base station may configure the UE with a reporting interval 425-a using higher-
layer signaling {e.g., RRC signaling) or in downlink control signaling. In some aspects, the
UE may identify slots or a range of slots in which to report CSI feedback based on reporting
mterval 425-a. In some examples, UE may identify control resources allocated to the UE
during a short PUCCH 405-a of an identified slot. The UE may then transmit first packet
410-a inclading all or part of a CSI report on the allocated resources. In some aspects, the

packet reports CS1 feedback, such as PMI-2 and CQL for a limited number of fixed
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frequency subbands and/or 1s a single encoded packet, similar to the single encoded packet

345 of FIG. 3.

[313s6] FIG. 48 llustrates an example of a frame configuration 400-b for CSI feedback
for flexible uplink control signaling in accordance with various aspects of the present
disclosure. Frame configuration 400-b may Ulustrate aspects of a transmission between a UE
115 and a base station 105, as described above with reference to FIGs. 1-2. Frame
configuration 400-b may include DL-centric slots 430-b, which may be an example of a BL-

centric slot 210 of FIG. 2. DBL-centnc slots 430-b may mmclude a short PUCCH 405-b.

3137} In some aspects, a base station may configure a UE for pertodic CSI reporting. For
gxarple, the base station may configure the UE with a reporting 1nterval 425-b asing higher-
laver signaling {e.g., RRC signaling) or in downlink control signaling. In some aspects, the
UE may identity slots or a range of slots in which to report TSI feedback based on reportimg
mterval 425-b. In some examples, UE may identify control resources allocated to the UE
during a short PUCCH 405-b of an identified slot. The UE may then transout first packet
410-b and second packet 415-b on the allocated resources. In some aspects, second packet
415-b is concatenated to the end of first packet 410-b, and the result of decoding first packet
410-b 13 used by a base station to decode second packet 415-b—e.g., the decoding of the first
packet 15 used to determine a size of the second packet, for instance, based on the decoded

value of the BRI component.

[3138] In some aspects, the first packet 410-b includes a subset of CS1 feedback
components, such as CRI, Ri, and/or PMI-1 and is a first encoded packet, similar to the first
encoded packets 350-b or 350-¢ of FIGs. 3B and 3C. In some aspects, the second packet 415-
b includes the remaming CSI feedback components, such as PMi-1, PMI-2, and CQL, reports
PMI-2 and CQl for all or a limited number of fixed frequency subbands, and is a second

encoded packet, sinular to second encoded packets 355-b or 355-¢ of Fi(s. 3B and 3C.

[0139] F1G, 4C illustrates an example of a frame configuration 400-¢ for CS1 feedback
for flexable uplink control signaling m accordance with various aspects of the present
disclosure. Frame configuration 400-c may tHustrate aspects of a transmission between a UE
115 and a base station 103, as described above with reference to FiGs. 1-2. Frame
configuration 400-c may melude DL-centric slots 430-c, which may be an example of a DL-
centric slot 210 of FIG. 2. DL-centric slots 430-c may include one or more short PUCCHs

405-¢.
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{0144} in some aspects, a base station may configure a UE for peniodic C51 reporting. For
example, the base station may configure the UE with a reporting interval 425-¢ using higher-
layer signaling {e.g., RRC signaling) or in downlink control signaling. In some aspects, the
UE may identify slots or a range of slots in which to report CSI feedback based on reporting
mterval 425-¢. In some examples, the UE may identify control resources allocated to the UE
during a short PUCCH 405-¢ of an identified slot. In some aspects, the UE may identify that
a DL-centric slot 430-¢ includes two short PUCCHSs. The UE may then transmit first packet
410-c on the allocated resources m the first PUCCH 405-¢c-1 and may transmit second packet
415-¢ on the allocated resources in the second PUCCH 405-¢-2. In some aspects, first packet
410-c 1s transmitted before second packet 415-¢, and the result of decoding first packet 410-¢
is used by a base station to decode second packet 415-c—e.g., the decoding of the first packet
is used to determine a size of the second packet, for instance, based on the decoded value of

the RI component.

[8141] In some aspects, the first packet 410-¢ includes a subset of CSI feedback
components, such as CRI, RE and/or PMI-1 and is a first encoded packet, similar to the first
encoded packets 350-b or 330-¢c of FIGs. 3B and 3C. In some aspects, the second packet 415-
¢ includes the remaiming C581 feedback components, such as PMI-1, PMI-2, and CQI, reports
PME-2 and COH for all or a limited number of fixed frequency subbands, and 1s a second

encoded packet, similar to the second encoded packets 355-b or 355-c of FIGs. 3B and 3C.

[8142] Fi¢. 4D illustrates an example of a frame configuration 400-d for CSI feedback
for flexible uplink control signaling in accordance with various aspects of the present
disclosure. Frame configuration 400-d may 1lustrate aspects of a transmission between a UE
115 and a base station 105, as described above with reference to FIGs. 1-2. Frame
configuration 400-d may include DL-centric slots 430-d and UL-centric slots 435-d, which
may be an exaraple of a DL-ceuntric slot 210 and an Ul~centric slot 215 of FIG. 2. Dl-centric
slots 430-d may include short PUCCH 403-d, while UL-centric slots 435-d may include long
PUCCH 440-d and short PUCCH 405-d.

[3143] In some aspects, a base station may configure a UE for periodic CSI reporting. For
example, the base station may configure the UE with a reporting interval 425-d using higher-
laver signaling {e.g., RRC signaling) or in downlink control signaling. In some aspects, the
UE may identify slots or a range of slots in which to report CS1 feedback based on reporting

mterval 425-d. In some examples, the UE may wentify control resources allocated to the UE
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during a short PUCCH 405-d of an identified slot. In some aspects, the UE may identify that
a DL~centric slot 430-d includes a long PUCCH 440-d and a short PUCCH 405-d. The UE
may then transmit tirst packet 410-d on the allocated resources in the long PUCCH 440-d and
may transmit second packet 415-d on the allocated resources in the short PUCCH 405-d. In
some aspects, first packet 410-d s transmitted before second packet 415-d, and the result of
decoding first packet 410-d is used by a base station to decode second packet 415-d—e.g., the
decoding of the first packet is used to deternine a size of the second packet, for mstance,

based on the decoded value of the RI component.

[3144] In some aspects, the first packet 410-d includes a subset of CS1 feedback
components, such as CRI, RI, and/or PMI-~1 and is a first encoded packet, similar to the first
encoded packets 350-b or 350-¢ of FIGs. 3B and 3C. In some aspects, the second packet 415-
d meludes the remaiming CS1 feedback components, such as PMI-1, PMI-2, and CQl, reports
PMI-2 and CQI tor all or a limited number of fixed frequency subbands, and 15 a second

encoded packet, stnlar to second encoded packets 355-b or 355-¢ of Fi(zs. 3B and 3C.

[3145] FIiG. 5A llustrates an example of a frame configuration 300-a for CSI feedback
for flexible uplink control signaling in accordance with various aspects of the present
disclosure. Frame configuration 500-a may tHustrate aspects of a transmission between a UE
115 and a base station 103, as described above with reference to FIGs. 1-2. Frame
configuration 300-a may melude DL-centric slots 545-a, which may be an example of a DL-

centric slot 210 of FIG. 2. DL-centric slots 545-a may include a short PUCCH 505-a.

[31456] In some aspects, a base station may configure a UE for periodic CSI reporting. For
example, the base station may configure the UE with a reporting interval 525-a using higher-
laver signaling {e.g., RRC signaling) or in downlink control signaling. In some aspects, the
base station may designate a reporting mterval 525-a for each PUCCH resource scheduled to
carry CSI. For instance, the base station may designate reporting interval 525-a-1 to a UE for
transmtting a first set of CS1 feedback components, such as CRE, RE and PMI-1 (or
“widcband C51 feedback™), and reporting intervals 525-a-2 to 525-a-L for transmitting all or
a portion of a second set of TSI feedback components, such as PMI-2 and CQI (or

“narrowband C5I feedback™).

{6147} In some exampies, the UE may dentify uphink control resources allocated to the
UE n a short PUCCH 505-a associated with wideband C5I feedback reporting and may

transmit first packet 510-a carrving channel state imformation for a frequency band. The UE
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may also identify resources allocated to the UE in one or more subsequent short PUCCHSs
505-a associated with narrowband C51 feedback reporting and may report narrowband S
feedback for a number of fixed frequency subbands in cach of the one or more subsequent
short PUCCHSs 505-a. In some aspects, the base station indicates to the UE a number of fixed
frequency subbands for which to report duning cach of the subsequent short PUCCH 505-a
associated with narrowband CSI feedback reporting. In some examples, the UE or base
station determings a number of tixed fregueney subbands for which to report based on a
maximum payload supported by the uplink resources allocated to the UE in each subsequent
short PUCCH 305-a and a number of bits used to represent narrowband €51 feedback for
cach fixed frequency subband-—i.e., the number of subbands N equals the max payload size
X divided by the number of bits used to represent narrowband CS] feedback for a fixed

. X
frequency subband ¥, or N = 7

[148] The UE may transmit subsequent packet 515-a m a subsequent short PUCCH 505-
a, where subsequent packet 513-a carries narrowband CSI feedback for the determined
number of fixed frequency subbands. The UE may continue to transmit additional packets up
to subsequent packet 515-1 until narrowband CSI feedback has been reported for all of the
fixed frequency subbands i the frequency band or until short PUCCHSs designated for
narrowband CS1 feedback end. Thus, narrowband TSI feedback for a most or all of an entire

frequency band may be transmitted over period 520-a.

[(3149] In some aspects, first packet 510-a includes a subset of CSI feedback components,
such as CRI, RE and/or PMI-1 and 1s a first encoded packet, similar to the first encoded
packets 350-b or 350~¢ of FIGs. 3B and 3C. in some aspects, subscquent packets 515-ato
515-Finclades the remaining C51 feedback components, such as PMI-1, PMI-2, and (G,
reports PMI-2 and CQ for a deternmined number of fixed frequency subbands, and isa
second encoded packet, similar to sccond encoded packets 335-b or 355-¢c of FIGs. 3B and
3C. Note that similar C51 reporting methods may be applied to frame configurations that

mnclade any combination of UL-centric subframes and BL-centric subframes.

[0150] FIG. 58 illustrates an example of a frame contiguration 500-b for CS1 feedback
for flexible uplink control signaling in accordance with various aspects of the present
disclosure. Frame configuration 300-b may ilustrate aspects of a transmission between a UE
115 and a base station 103, as described above with reference to FiGs. 1-2. Frame

configuration 500~-b may include DL-centric slots 543-b and UL-centric slots 5350-b, which
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may be an example of a DL-centric slot 210 and an UL-centric slot 215 of FIG. 2. BL-centric
slots 345-b may inchude a short PUCCH 505-b, while UL-centric slots 5350-b may inchude

both a short PUCCH 505-b and a long PUCCH 555-b.

{3151} In some aspects, a base station may configure a UE for peniodic Sl reporting. For
exaraple, the base station may configure the UE with a reporting nterval 323-b using higher-
laver signahing {e.g., RRC signaling) or in downlink control signaling. In some aspects, the
base station may designate a reporting mterval 525-b for each PUCCH resource scheduled to
carry {SE. For instance, the base station may designate reporting interval 525-b-1 to a UE for
transmitting a first set of CSI feedback components, such as CRI, Ri, and PMI-1 (or
“wideband CSI feedback™), and reporting ntervals 525-b-2 to 523-b-M for transmitting all or
a portion of a second set of CSI feedback components, such as PMI-2 and CQI {or

“narrowband CSI feedback™).

[8152] In some examples, the UE may identify uplink control resources allocated to the
UE in a long PUCCH 555-b for wideband (S feedback reporting and may transmt first
packet 310-b carryving channel state information for a frequency band. The UE may also
wdentify resources allocated to the UE m one or more subsequent short PUCCHs 5035-b for
narrowband {SI feedback reporting and may report narrowband CSI feedback for a number
of fixed frequency subbands in cach of the one or more subsequent short PUCCHSs 505-b. In
some aspects, the base station indicates to the UE a number of fixed frequency subbands for
which to report during each of the subsequent short PUCCH 303-b associated with
narrowband CSI feedback reporting. In some examples, the UE or base station determines a
number of fixed frequency subbands for which to report based on a maximum payload
supported by the uplink resources allocated to the UE 1n each subsequent short PUCCH 505-a
and a number of bits used to represent narrowband CSI feedback for each fixed frequency

subband, as discussed above in FIG. 5A.

{0153} The UE may transmit subsequent packet 515-b in a subsequent short PUCCH 503-
b, where subsequent packet 515-b carries narrowband C51 feedback for the determined
number of fixed frequency subbands. The UE may continue to transmit additional packets up
to subsequent packet 515-m until narrowband CS1 feedback has been reported for all of the
fixed frequency subbands 1 the frequency band or until short PUCCHs designated for
narrowband CS1 feedback end. Thus, narrowband CSI feedback for a most or all of an entire

frequency band may be transmitted over period 520-b.
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{0154} In some aspects, first packet 510-b mcludes a subset of C5I feedback components,
such as CRI, RE, and/or PMI-1 and 1s a first encoded packet, similar to the first encoded
packets 350-b or 350-c of FIGs. 38 and 3C. In some aspects, subsequent packets 513-b to
513-m includes the remaining CSI feedback components, such as PMI-i, PMI-2, and CQI,
reports PMI-2 and CQI for a determined number of fixed frequency subbands, and is a
second encoded packet, similar to second encoded packets 355-b or 355-c of FiGs. 3B and
3C. Note that similar CSI reporting methods may be applied to frame configurations that

mchude any combimnation of Ul-centric subframes and DL-centric subframes.

{B155] FiG, 5C illustrates an example of a frame configuration 500-¢ for CSI feedback
for flexable uplink control signaling in accordance with various aspects of the present
disclosure. Frame configuration 500-¢ may iHustrate aspects of a transmission between a UE
115 and a base station 103, as described above with reference to FIGs. 1-2. Frame
configuration 300-¢ may melude DL-centric slots 545-a, which may be an example of a DL-

centric slot 210 of FIG. 2. DL-centric slots 545-a may inclede a short PUCCH 505-a.

4156} In some aspects, a base station may trigger a UE to perform periodic or semi-
persistent CSI reporting. In some aspects, the base station may also indicate a reporting
mterval 525-¢ to a UE. For example, the base station may transmit triggering mechanism 530
to the UE in a first slot. The UE may respond to triggering mechanism 530 with an
acknowledgement (ACK) message 335, After transmitting the ACK message, the UE may
observe a delay period 540, and after waiting for the proscribed delay period 540, the UE
may identify uplink control resources in a slot to transmit first packet 510-¢c. After
transmitting first packet 510-¢, the UE may transout narrowband C51 feedback in subsequent
packet 515-¢. The UE may continue to transmit narrowband CSI feedback 1n subsequent
packets, up to subsequent packet 515-n, until narrowband CSI feedback has been reported for
cach fixed frequency subband of a frequency band. After transmitting all of the CS1 feedback,
the UE may watt until the interval has expired and may repeat the above process. In some
examples, base station may send a termination signal to the UE to prevent the UE from
reporting US1 By using a triggering message, a base station may reduce overhead associated
with designating PUCCHs for CS1 reporting and with defining intervals for each designated

PUCCH.

[0157] FIG. 6 illustrates an example of a process flow 600 for €SI feedback for flexible

aplink control signaling i accordance with various aspects of the present disclosure. Process
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flow 600 may be performed by UE 115-b and base station 105-b, which may be an example
of a UE 115 and base station 105 described above with reference to FIGs. 1-2. In some
cxamples, UE 113-b may report CSl feedback to base station 103-b using techniques that

support flexible PUCCH resource allocations within slots.

{3158} At 605, UE 115-b and base station 105-b may exchange high-layer signaling, such
as RRC signaling. In some aspects, UE 115-b and base station 103-b exchange configuration
mformation within the high-laver signaling. For example, UE 115-b may indicate to base
station 105-b a capability for certain aspects of communications. Base station 105-b may
similarly indicate a capability for certain aspects of conununications. In some aspects, base
station 105-b may include scheduling mformation for CSI reporting 1o the signaling to UE
115-b. For mstance, base station 105-b may designate PUCCH resources for €81 reporting

and may convey an mterval for reporting CS1 in designated PUCCH resources to a UE.

[8159] In some aspects, base station 105-b may designate a first set of PUCCH resources
for reporting a first type of C81 feedback {e.g., wideband C81 feedback, such as CRI RL
and/or PMI-1), and a second set of PUCCH resources for a second tyvpe of CSI feedback {e.g.,
narrowband CSI feedback, such as PMI-2 and/or CQI}. In some aspects, base station 105-b
mdicates an interval for each set of designated PUCCH resources. Base station 105-b may
also mdicate a size of frequency subbands, or a number of fixed frequency subbands, for

which to report the second type of C51 feedback.

{0160} At 610, base station 105-b may schedulc uplink control resources in one or more
slots for CS1 reporting. In some aspects, the uplink control resources are allocated in a slot,
such as a DL-centric slot or an UL-centrie slot. For example, base station 105-b may schedule
uplink control resources in a short PUCCH of a DL-centric siot, a long PUCCH of an UL-

centrig slot, or a short PUCCH of an UL-centric slot, or any combination thereof.

{0161} At 615, base station 105-b may allocate all or some of the scheduled uplink
control resources i the one or more slots to UE 115-b. In some aspects, base station 105-b
may allocate uplink control resources to UE 115-b in a single slot. In other aspects, base

station 105-b may allocate uplink control resource to UE 115-h 1n multiple slots.

{8162} At 620, base station 105-b may transmit control information and data to UE 115-b

during one or more slots.
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8163} At 625, base station 103-b may optionally transmuit a triggering mechanism or

triggering signaling to UE 115-b that divects UE 115-b to begin reporting C51 feedback.

[164] At 630, UE 115-b may respond to the triggering mechanmism (if transmitted by
base station 105-b) with an ACK response. After transnutting the ACK responge, UE 113-b

may observe a delav period before transmitting CS1 feedback.

[8165] At 635, UE 115-b may identify, in or more slots, uplink control resources
allocated to UE 115-b for CSI reporting. In some aspects, UE 115-b identifics uplink control
resources for CS1 reporting based on the configuration signaling that was previously received
at UE 115-b. For instance, UE 115-b identifies the uphink control resources based on the
designated nterval and identifies the designated resources. In some examples, UE 115-b may
wdentify, in a single slot, PUCCH resources for reporting CS1 feedback. Tn some examples,
UE 115-b may identify, in a single slot, first PUCCH resources for reporting a first tvpe of
5] feedback (e.g., wideband CKI feedback} and may identity second PUCCH resources for
reporting a second type of CSI feedback {e.g., narrowband CSI feedback). In some examples,
UE 115-b may identify, in multiple slots, first PUCCH resources for reporting a first type of
CS1 feedback {e.g., wideband CSI feedback, CRI, Ri, and/or PMI-1) and may identify second
PUCCH resources for reporting a second type of USI feedback (¢.g.. narrowband €SI

feedback, PMI-2 and/or CQI).

{8166} If base station 105-b transmits the triggering mechanism, then UE 115-b may
identify the uplink control resources in a first skot that occurs after or concurrently with the
expiration of the delay period. In some examples, the first slot 18 an DL-centric slot and
contains a short PUCCH. I other examiples, the first slot 1s an UL-centric slot and contains a
long PUCCH. UE 115-b may also identify uplink control resources in slots that foliow the
first slot. The subsequent siots may cither be UL-~centric slots or BL-centric slots. in some
examples, the first slot 1s used for CSI feedback transmissions of a first type (e.g., for CRI,
RI and PMI-1), while the subsequent slots are used for CSI feedback transmissions of a
second tvpe {e.g., PMI-2 and CQI). In some examples, UE 1135-b may dictaic the number of
subsequent slots to be used for CS1 tfeedback transmission of the second type based on how
many fixed frequency subbands the second type of 51 feedback is transmitted for per

subsequent slot and how many fixed frequency subbands make op a frequency band.

[8167] At 640, UE 115-b may compute values for CST feedback components of the CSI

report. In some examples, C51 report may include two types of CSH feedback components: a3
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first set of CS1 feedback components used to communicate long-term/wideband channel
conditions {e.g., CRI, RE PMI-1), and a second set of CSI feedback components used to
comnunicate short-term/marrowband channel conditions (e.g., PMI-2 and CQ1), which are
transmitied on a per fixed frequency subband basis. UE 115-b may compute the first set of
CS1 feedback components using reference signals that are dispersed across the frequency
band and may compute the second set of CSI feedback components using reference signals

that are dispersed across a fixed frequency subband {e.g., a 15KHz range). The second set of

fixed bandwidth {e.g., 15KHz).

[63168] At 645, UE 115-b may deternune a size of a frequency subband within a
frequency band used by base station 105-b for downlink transmissions to UE 115-a UE 115~
b may determine the size of the frequency subband based on an mndicated size received from
base station 105-b, a maximum supported pavioad size of the one or more PUCCH resources,
or the number of bits used to represent the first set of CSI feedback components, or any
combination thereof. In some aspects, the size of the frequency subband is equivalentto a
discrete number of fixed frequency subbands. After determuning the size of the frequency
subband, UE 115-b may identify how many bits will be used to represent the second set of
CS1 feedback components—e. g, if the size of the frequency subband is equivalent to two
fixed tfrequency subbands, UE 115-b will report the second sct of CS1 feedback components

for two fixed frequency subbands in the CSI report.

{8169} At 650, UE 115-b may encode the calculated C5I components of the U5 report.
In some aspects, UE 115-b may encode all of the CSI components into a single encoded
packet. In other aspects, UE 115-b may encode a first set of CSI component nto a first
encoded packet and a second set of US! components 1nto a second encoded packet. In some
examples, UE 115-a may encode the CSI components so that higher priority CSI components
are mapped to lugher reliability bits in the encoded packet. In some aspects, the size of
certain CSI components are reduced (e ., using codebook sobsampling) or increased (e.g.,

using padding) to achieve a encoded packet that has a predetermined size.

{3176} At 655, UE 115-b may map the CSI report to the previously identified aplink
contro] resources. If UE 115-b identifics a single slot for 5] reporting, UE 115-b may map a
51 report that is encoded as a single packet or that reports a second type of 81 for a limuted

number of subbands, or both, to a PUCCH resource (e.g., short PUCCH or long PUCCH) in
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the smgle slot. In some aspects, UE 115-b may map a TSI report that is encoded as a first and
second packet to one or more PUCCH resources {e.g., two short PUCCHs or ashortand a
long PUCCH) i the single slot. If UE 115-b identifics multiple slots for CS1 reporting, UE
113-b may map a first set of CSI feedback components to a first PUCCH resource and the
second set of CS1 feedback components to the remaining PUCCH resources. For triggered
CS1 reporting, UE 115-b may map a first set of US1 feedback components to the first PUCCH
resources that occurs after the delay period ends, and map the second set of TSI feedback
components to subsequent PUCCH resources untid the second set of TSI feedback

components has been reported for each fixed frequency subband in a frequency band,

{71 At 660, UE 115-b may transmit the CSI report to base station 105-b based on the

previous mapping.

[6172] At 665, base station 103-b may receive the TSI report on one or more slots and
may decode the TSI report. If the CSI report is transmitted in one or more encoded packets
having predetermined sizes, base station 103-b may apply an tierative decoding to the packet.
For mstance, base station 105-b may decode the packet a first time according to the
predetermined size. Base station 105-b may decode the packet a second time based on a result
of the first decoding {e.g., a value of CRI). And base station may decode the packet a third

time based on a result of the second decoding {(e.g., a value of RI).

{6173} For periodic and semi-persistent TSI reporting, base station 105-b and UE 115-b
may repeat many of the above functions—oe. g., according to the interval designated o the
high laver signaling. For aperiodic reporting, UE 115-b may refrain from repeating the above
steps unless the triggering function 13 received a second time. In some aspects, the above
technigues may be performed in the order given above. In other aspects, certain technigues

may be performed carlier or later, or omitted.

{6174} Fi1G. 7 shows a block diagram 700 of a wireless device 705 that supports €81
feedback for flexible uplink control signaling i accordance with aspects of the present
disclosure. Wireless device 705 may be an example of aspects of a UE 115 as described
herein. Wireless device 705 may include receiver 710, UE CSH feedback manager 7135, and
transmutter 720, Wireless device 705 may also include a processor. Each of these components

may be in communication with one anocther {e.g., via one or more buses).

{8175] Receiver 710 may receive information such as packets, user data, or control

mformation associated with vanous mformation channels {e.g., control channels, data
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channels, and information related to CSI feedback for tiexible uplink control signaling, etc.).
Information may be passed on to other components of the device. The receiver 710 may be an
cxample of aspects of the transceiver 1035 deseribed with reference to FIG. 10. The receiver

710 may utilize a single antenna or a set of antennas.

0176} UE (51 feedback manager 715 may be an example of aspects of the UE CS1
feedback manager 1015 described with reference to FIG. 10

{6177] UE CSI feedback manager 715 and/or at least some of its various sub-components
may be miplemented in hardware, software executed by a processor, firmware, or any
combination thereof If implemented in software executed by a processor, the functions of the
UE €Sl feedback manager 715 and/or at least some of its varicus sub-components may be
exccuted by a general-purpose processor, a digital signal processor (DSP), an application-
specific integrated circuit (ASIC), an field-programmable gate array (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. The UE UK feedback manager 713 and/or at least some of 1ts various sub-
components may be physically located at various positions, including being distributed such
that portions of functions are implemented at different physical locations by one or more
physical devices. o some examples, UE CS{ feedback manager 715 and/or at least some of
its various sub-components may be a separate and distinct component in accordance with
various aspects of the present diselosure. In other examples, UE CS1 feedback manager 715
and/or at least some of its various sub-components may be combined with one or more other
hardware components, including but not limited to an /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 aspects of the present

disclosure.

{8178} UE CSI feedback manager 715 may identify, in a slot, uplink control resources
allocated to the UE for transmitting a CS1 report, compute values for a first set of €SI
feedback components of the CSI report corresponding to a frequency band, deternune a size
of a frequency subband within the freguency band based on the uplink control resources
atlocated to the UE, or the values of the first set of TSI feedback components, or both, and
compute values for a second set of CSI feedback components of the CSI report corresponding

to the trequency subband.



WO 2018/227614 PCT/CN2017/088775

47
18179} ¢ UE CSI feedback manager 715 may also veceive an allocation of uplink
control resources for transmitting a CS1 report, where the U5 report includes a set of C§1
feedback components and encode the set of CSI feedback components into a single encoded

packet, where the single encoded packet includes a predetermined number of bits.

{3180} The UE CSI feedback manager 715 may also identify uplink control resources
atlocated to the UE for transmitting a CSI report, where the TSI report includes a first set of
51 feedback components and a second set of CSI feedback components, identify a subset of
uplink control resource configurations corresponding to the identified uplink control
resourees from a set of uplink control resource configurations, encode the first set of CS1
feedback components mio a first encoded packet and the second set of CSI feedback
components into a second encoded packet based on the identified subset of uplink control
resource configurations, and map the first encoded packet and the second encoded packet to
the wdentified uplink control resources based on the wdentified subset of uplink control

resource configurations.

{0181} The UE CSI feedback manager 715 may also receive configuration signaling
assoctated with transmitting a CS1 report, where the CSI report inchudes a first set of €SI
feedback components and a second set of CSI feedback components, identify, in a first slot,
first uplink control resources allocated to the UE, and 1o at least one subscquent slot, second
uplink control resources allocated to the UE, transmit, durmg the first slot, the first set of C51
feedback components based on the received configuration signaling, where the first set of
{51 feedback components correspond o a frequency band, and transmit, during the at least
one subsequent slot, the second set of C5I feedback components based on the received
configaration signaling, where the second set of CS1 feedback components correspond to a

frequency subband within the frequency band.

[8182] Transmitter 720 may transmit signals generated by other components of the
device. In some examples, the transmitter 724 may be collocated with a receiver 710 in a
transceiver modude. For example, the transmitter 720 may be an example of aspects of the
transceiver 1033 described with reference to FIG. 10. The transmitter 720 may utilize a single

antenna or a set of aniennas.

{0183} Transmitter 720 may transout, during the slot, the CSI report over the uphink

control resources, transmt the single encoded packet over the uplink control resources daring
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a single slot, and transmzt the first encoded packet and the second encoded packet on the

wdentified uplink control resources according to the mapping.

[3184] FiG. 8 shows a block diagram 800 of a wireless device 805 that supports TS
feedback for flexible uplink controi signaling in accordance with aspects of the present
disclosure. Wircless device 805 may be an example of aspects of a wireless device 705 ora
UE 115 as described with reference to FIG. 7. Wireless device 805 may include receiver 810,
UE CS1 feedback manager 813, and tranamitter 820, Wireless device 805 may also mnclude a
processor. Each of these components may be in communication with one another {¢.g., via

one or more buses).

18185] Receiver 810 may receive information such as packets, user data, or control
mformation associated with various information channels {e.z., control channels, data
channels, and information related to CSI feedback for tiexible uplink control signaling, etc.).
Information may be passed on to other components of the device. The receiver 810 may be an
example of aspects of the transcetver 1035 deseribed with reference to FIG. 10 The receiver

810 may utilize a single antenna or a set of antennas.

{3186} UE CSl feedback manager 815 may be an example of aspects of the UE TSl

feedback manager 1015 described with reference to FIG. 10,

{0187} UE CS1 feedback manager 15 may also inchede uphink control resource
component 825, CSI feedback component 830, subband size component 835, single packet
encoder 840, uplink control resource configuration component 845, multi-packet encoder
850, packet mapping component 355, TSI configuration signaling component 860, and multi-

slot €SI feedback transmitter 865,

{6188} Uplink control resource component 825 may dentify, i a slot, uplink control
resourees allocated to the UE for transmitting a CS1 report, receive an allocation of uplink
control resources for transoutting a CSI report, where the TSI report includes a set of CS1
fecdback components, identify uplink control resources allocated to the UE for transmitting a
81 report, where the US] report includes a first set of CSl feedback components and a
second set of CSI feedback components, and identify, in a first siot, first uplink control
resources allocated to the UE, and n at least one subsequent slot, second uplink control

resources allocated to the UE.
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{0189} In some aspects, the uplink control resources melude PUCCH resources. In some
aspects, the first set of CSI feedback components correspond to a first frequency band and the
second sot of CSI feedback components correspond to a frequency subband within the
frequency band. In some aspects, the first uplink control resources include a duration that is
greater than a duration of the second uplink control resources. In some aspects, the first
uplink controi resources include a duration that is less than a duration of the second uplink
control resources. In some aspects, the first uplink control resources include a duration that is
equal to a duration of the second uplink control resources. In some aspects, a periodicity of
transmitting the €SI report is based on a sum of a number of slots allocated to transmit the
first set of CS1 feedback components and a number of slots allocated to transmit the second

set of CSI feedback components.

{0199] CS1 feedback component 830 may compute values for a first set of CSI teedback
components 830 of the TSI report corresponding to a frequency band and compute values for
a second set of CSI feedback component 830 of the CS1 report corresponding to the
frequency subband. In some aspects, the first set of CSI feedback component 830 includes a
RI, 2 CRI, a wideband PMI, or any combination thereot. In some aspects, the second set of
CS1 feedback component 830 includes a narrowband PMI, a CQI, or both. In some aspects,

the C8I report is configured for periodic, aperiodic, or semi-persistent transmission.

{0191} Subband size component 835 may determine a size of a frequency subband within
the frequency band based on the uphink control rescurces allocated to the UE, or the values of
the first set of 51 feedback components, or both, receive configuration signaling that
mdicates the size of the frequency subband, where determining the size of the frequency
subband 13 based on the received configuration signaling, and determine a maxinuim
supported payload size associated with the allocated uplink resources, where determining the
size of the frequency subband is based on the maximum supported payload size. In some
aspects, the size of the frequency subband 1s determined based on a number of bits used to
convey the values of the first plorality of CSI feedback components and the second plurality

of 51 feedback components.

{3192} Single packet encoder 840 may encode the set of CSI feedback components into a
single encoded packet, where the single encoded packet includes a predetermingd number of
bits and prioritize an encoding order of the set of CS1 feedback components within the single

encoded packet based on a reliability of bits associated with the encoding order.
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{8193} Uplink control resource configuration component 845 may identify a subset of
uplink control resource configurations corresponding to the identified uplink control
resources from a set of uplink control resource configurations. In some aspects, the identified
subset of uplink control resource configurations inchides a number of discrete resources from
which the identified uplink control resources are included. In some aspects, the identified
subset of uplink control resource configurations includes a relative duration of the identified

uplink control resources relative to a slot duration.

{8194} Multi-packet encoder 850 may encode the first set of TS feedback components
o a first encoded packet and the second set of CS feedback compounents into a sccond
encoded packet based on the identificd subset of uplink control resource contigurations. In
some aspects, the first encoded packet includes a RI, a CRL, or both, and the second encoded
packet includes a widehand PMI, a narrowband PMI, a CQOl, or any combination thercof. In
some aspects, the first encoded packet includes a RI, a CRI, a wideband PMI, or any
combination thereof, and the second encoded packet includes a narrowband PMI, a CQL or

both.

[3195] Packet mapping component 855 may map the first encoded packet and the second
encoded packet to the identified uplink control resources based on the identified subset of
uplink control resource configurations, determing that the identified uplink control resources
meludes a single discrete resource, map the first encoded packet and the second encoded
packet within the sigle discrete resource, determine that the identified uplink control
resowrces includes a set of discrete resources, map the first encoded packet to a first discrete
resource of the set of discrete resources and the second encoded packet to a second discrete
resource of the set of diserete resources, and receive conirol signaling indicating an index for
the set of discrete resources, where mapping the first encoded packet to the first discrete

resource and the second encoded packet to the seccond discrete resource is based on the index.

{8196} CS1 configuration signaling component 860 may receive configuration signaling
associated with transmitting a CSI report, where the CS1 report includes a first set of CS1
feedback components and a second set of CSI feedback components. In some aspects, the
configuration signaling indicates a periodicity associated with the first uplink control

resources, ot the second uplink control resources, or both.

[8197] Muiti-slot {81 feedback transmitter 865 may transont, during the first slot, the

first set of CSI feedback components based on the recerved configuration signaling, where
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the first set of C&] feedback components correspond to a frequency band and transmit, during
the at least one subsequent slot, the second set of US! feedback components based on the
received configuration signaling, where the second set of CSI feedback components
correspond {0 a frequency subband within the freqguency band. Tn some aspects, the second
set of CSI feedback components are transmitted over a set of subsequent slots, and where a
number of the set of subsequent slots 1s based on a size of the identified second uplink conirol

FeSouUrces.

{0198} Transmuitter 820 may transmit signals generated by other components of the
device. In some examples, the transmitter 820 may be collocated with a receiver 810 mn a
transceiver module. For example, the transnuiter 820 may be an example of aspects of the
transceiver 1035 deseribed with reference to FIG. 10. The transmitter 820 may utilize a single

antenna or a set of antennas.

[8199] Fi¢. 9 shows a block diagram 900 of g UE CSI feedback manager 915 that
supports CSI feedback for flexible uplink control signaling in accordance with aspects of the
present disclosure. The UE CSI feedback manager 913 may be an example of aspects of a UE
S feedback manager 715, a UE CSI feedback manager 815, or a UE CSI feedback manager
1015 described with reference to FiGs. 7, 8, and 10, The UE {81 feedback manager 915 may
mclude uphink control resource component 920, CSI feedback component 925, subband size
component 930, single packet encoder 935, uplink control resource configuration component
940, multi-packet encoder 945, packet mapping component 950, CSI configuration signaling
component 955, multi-slot C5I feedback transmitter 960, codebook sub-sampling component
963, padding component 970, ngger signaling component 975, tnigger acknowledgment
component 980, and transmission delay component 985, Each of these modules may

communicate, directly or indirectly, with one ancther {¢.g., via one or more buses}.

{62006} Uplink control resource component 920 may dentify, i a slot, uplink control
resources allocated to the UE for transmitting a U8 report, receive an allocation of uplink
control resources for transmitting a CS1 report, where the TSI report includes a set of CSI
feedback components, identify uphnk control resources allocated to the UE for transmitting a
CS1 report, where the CSI report includes a first set of CS1 feedback components and a
second set of CSI feedback components, and identify, in a first slot, first uplink control
resources allocated to the UE, and n at least onc subsequent slot, second uplink control

resources allocated to the UE.
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182681} In some aspects, the uplink control resources melude PUCCH resources. In some
aspects, the first set of CSI feedback components correspond to a first frequency band and the
second set of CSI fecdback components correspond to a frequency subband within the
frequency band. In some aspects, the first uplink control resources include a duration that is
greater than a duration of the second uplink control resources. In some aspects, the first
uplink controi resources include a duration that is less than a duration of the second uplink
control resources. In some aspects, the first uplink control resources include a duration that is
equal 1o a duration of the second uplink control resources. In some aspects, a penodicity of
transmitting the €SI report is based on a sum of a number of slots allocated to transmit the
first set of CS1 fecdback components and a mumber of slots allocated to transmit the second

set of CSI feedback components.

10202} CS1 feedback component 925 may compute values for a first set of CSI feedback
component 925 of the CSI report corresponding o a frequency band and compute values for
a second set of CSI feedback component 925 of the CS1 report corresponding to the
frequency subband. In some aspects, the first set of CSI feedback component 9235 includes a
RI, 2 CRI, a wideband PMI, or any combination thereot. In some aspects, the second set of
CS1 feedback component 925 includes a narrowband PMI, a CQI, or both. In some aspects,

the C8I report is configured for periodic, aperiodic, or semi-persistent transmission.

10203] Subband size component 930 may determine a size of a frequency subband within
the frequency band based on the uphink control rescurces allocated to the UE, or the values of
the first set of 51 feedback components, or both, receive configuration signaling that
mdicates the size of the frequency subband, where determining the size of the frequency
subband 13 based on the received configuration signaling, and determine a maxinuim
supported payload size associated with the allocated uplink resources, where determining the
size of the frequency subband is based on the maximum supported payload size. In some
aspects, the size of the frequency subband 1s determined based on a number of bits used to
convey the values of the first plorality of CSI feedback components and the second plurality

of 51 feedback components.

[0204] Single packet encoder 935 may encode the set of CSI feedback components into a
single encoded packet, where the single encoded packet includes a predetermingd number of
bits and prioritize an encoding order of the set of CS1 feedback components within the single

encoded packet based on a reliability of bits associated with the encoding order.
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[0205] Uplink control resource configuration component 940 may identify a subset of
uplink control resource configurations corresponding to the identified uplink control
resources from a set of uplink control resource configurations. In some aspects, the identified
subset of uplink control resource configurations inchides a number of discrete resources from
which the identified uplink control resources are included. In some aspects, the identified
subset of uplink control resource configurations includes a relative duration of the identified

uplink control resources relative to a slot duration.

{0206} Multi-packet encoder 945 may encode the first set of TS feedback components
o a first encoded packet and the second set of CSI feedback components into a sccond
encoded packet based on the identificd subset of uplink control resource contigurations. In
some aspects, the first encoded packet includes a RI, a CRL, or both, and the second encoded
packet includes a widehand PMI, a narrowband PMI, a CQOl, or any combination thercof. In
some aspects, the first encoded packet includes a RI, a CRI, a wideband PMI, or any
combination thereof, and the second encoded packet includes a narrowband PMI, a CQL or

both.

10207} Packet mapping component 950 may map the first encoded packet and the second
encoded packet to the identified uplink control resources based on the identified subset of
uplink control resource configurations, determing that the identified uplink control resources
meludes a sigle discrete resource, map the first encoded packet and the second encoded
packet within the sigle discrete resource, determine that the identified uplink control
resowrces includes a set of discrete resources, map the first encoded packet to a first discrete
resource of the set of discrete resources and the second encoded packet to a second discrete
resource of the set of diserete resources, and receive conirol signaling indicating an index for
the set of discrete resources, where mapping the first encoded packet to the first discrete

resource and the second encoded packet to the seccond discrete resource is based on the index.

{0208} CS1 configuration signaling component 935 may receive configuration signaling
associated with transmitting a C51 report, where the CS1 roport inchudes a first set of CS1
feedback components and a second set of CSI feedback components. In some aspects, the
configuration signaling indicates a periodicity associated with the first uplink control

resources, ot the second uplink control resources, or both.

{0209} Muiti-slot 81 feedback transmitter 960 may transont, during the first slot, the

first set of CSI feedback components based on the recerved configuration signaling, where
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the first set of C&] feedback components correspond to a frequency band and transmit, during
the at least one subsequent slot, the second set of US! feedback components based on the
received configuration signaling, where the second set of CSI feedback components
correspond {0 a frequency subband within the freqguency band. Tn some aspects, the second
set of CSI feedback components are transmitted over a set of subsequent slots, and where a
number of the set of subsequent slots 1s based on a size of the identified second uplink conirol

FeSouUrces.

10214] Codebook sub-sampling component 965 may sub-sample a codebook associated
with one or more of the first sct or the second set of TSI feedback components and sub-
sampie a codebook associated with one or more of the set of 81 feedback components to
reduce a number of bits used to convey the single encoded packet to the predetermined

number of bits.

8231} Padding component 970 may msert one or more padding bits to the single
encoded packet to increase a number of bits used to convey the single encoded packet to the
predetermined number of bits. In some aspects, the one or more padding bits are inserted at

an end of the single encoded packet.

10212} Trigger signaling component 975 may receive a trigger signaling that triggers the
UE to prepare the CS1 report prior to the UE identifving the first uplink control resources and

the second uplink control resources.

[3213] Trigger acknowledgment component 980 may transmit an acknowledgement

frame in reaponse to recetving the trigger signaling.

{0214] Tranamission delay component 983 may identify a time period afier transmission
of the acknowledgment frame, where the first set of CSI feedback components are
transmitted after the time period has expired. 1o some aspects, the time period is indicated in

the received configuration signaling.

10215] FIG. 10 shows a diagram of a systemy 1000 including a device 1005 that supports
(51 feedback for flexible uplink control signaling in accordance with aspects of the present
disclosure. Device 1005 may be an example of or include the components of wireless deviee
705, wireless device 805, or a UE 115 as described above, e.g., with reference to FIGs. 7 and
8. Device 1005 may mclude components for bi-directional voice and data convnunications

meluding components for transmitting and receiving commumications, mcluding UE CSI
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feedback manager 10135, processor 1020, memory 1023, sofiware 1030, transceiver 1033,
antenna 1040, and 1/0 controlier 1045. These components may be in elecironic
communication via one or more buses {(e.g., bus 1010}, Device 1005 may comnumicate

wirelessly with one or more base stations 103,

{6216} Processor 1020 may melude an intelligent hardware device, {(e.g., a general-
purpose processor, a DSP, a central processing unit (CPU), a microcontroller, an ASIC, an
FPQGA, a programmable logic device, a diserete gate or transistor logic component, a discrete
hardware component, or any combination thereof). In some aspects, processor 1020 may be
configured to operate a memory array using a memory controlier. In other aspects, a memory
controller may be mtegrated into processor 1020, Processor 1020 may be configured to
excoute computer-readable instructions stored in a memory to perform various functions

{e.g.. functions or tasks supporting CS1 feedback for flexible uplink countrol signaling).

{6217} Memory 1025 may inchude random access memory (RAM) and read only memory
{ROM}. The memory 1025 may store computer-readable, computer-executable software 1030
meluding instructions that, when executed, cause the processor to perform various functions
described herein. In some aspects, the memory 1025 may contain, among other things, a basic
mput/output system (BIOS) which may conirol basic hardware or software operation such as

the wieraction with peripheral components or devices.

{0218} Software 1030 may inchide code to implement aspects of the present disclosure,
mcluding code to support CS1 feedback for flexible uplink control signaling. Software 1030
may be stored in a non-fransitorv computer-readable medium such as system memory or
other memory. In some aspects, the software 1030 may not be directly execuotable by the
processor but may cause a computer {.g., when compiled and executed) to perform functions

described herein.

{6219} Transceiver 1035 may communicate bi-directionally, via ong or more antennas,
wired, or wireless links as described above. For example, the transceiver 1035 may represent
a wireless transceiver and may communicate bi-directionally with another wireless
transceiver. The transceiver 1035 may also melude a modem to modulate the packets and
provide the modulated packets to the antennas for transoussion, and to demodulate packets

recetved from the antennas.
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{02201 In some aspects, the wireless device may mnclude a single antenna 1040, However,
i some aspects the device may have morg than one antenna 1040, which may be capable of

concurrently transmitting or receiving raultiple wircless transnussions.

10221} 1/ controlier 1045 may manage mput and output signals for device 1005, /O
controller 1045 may also manage peripherals not integrated into device 1005, In some
aspects, /O controller 1045 may represent a physical connection or port to an external
peripheral. In some aspects, /O controller 1045 may utilize an operating system such as
105®, ANDROID®, MS-DOS®, MS-WINDOWS®, 05/2®, UNIX®, LINUX®, or another
known operating system. In other aspects, V(O controller 1045 mayv represent or interact with
a modem, a keyboard, a mouse, a touchscreen, or a similar device. In some aspects, /3
controller 1045 may be mmplemented as part of a processor. b some aspects, a user may
mteract with device 1003 via /O controller 1045 or via hardware components controlled by

VG controller 1045,

10222} FiG. 11 shows a block diagram 1100 of a wireless device 1105 that supports CS1
feedback for flexible uplink control signaling n accordance with aspects of the present
disclosure. Wireless device 11035 may be an example of aspects of a base station 103 as
described herein. Wireless device 1105 may inchude receiver 1110, base station U8 feedback
manager 11135, and transnutter 1120, Wireless 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).

[6223] Recerver 1110 may receive information such as packets, user data, or control
wformation associated with various information channels (e.g., control channels, data
channels, and information related to TSI foedback for flexable uplink control signaling, etc ).
Information may be passed on to other components of the device. The receiver 1110 may be
an example of aspects of the transceiver 1435 described with reference to FIG. 14, The

receiver 1110 may utilize a single antenna or a set of antennas.

[6224] Recerver 1110 may receive, during the slot, the CSI report over the uplink control
resources and receive, from the UE, a single encoded packet meluding the set of €Sl
feedback components over the uplink control resources, where the single encoded packet

mchudes a predetermined number of bits.

{0225} Bage station 5] feedback manager 1115 may be an example of aspects of the

base station CSI feedback manager 1415 described with reference to FIG. 14,
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[8226] Base station U5 feedback manager 1113 and/or at least some of its various sub-
compeonents may be implemented in hardware, sofiware executed by a processor, firmware,
or any combimation thercof. If implemented 1n software executed by a processor, the
functions of the base station CSI feedback manager 1115 and/or at least some of its vanous
sub-components may be executed by a general-purpose processor, 3 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 1o the
present disclosure. The base station CS1 feedback manager 1115 and/or at least some of its
various sub-components may be physically located at varicus positions, including being
distributed such that portions of functions are implemented at different physical locations by
one or more physical devices. In some examples, base station CSI feedback manager 1115
and/or at least some of its various sub-components may be a separate and distinet component
i accordance with various aspects of the present disclosure. In other examples, bage station
51 feedback manager 1115 and/or at least some of tis various sub-components mayv be
combined with one or more other hardware components, including but not imited to an /0
component, a transceiver, a network server, another computing device, one or more other
coraponents described in the present disclosure, or a combination thereof 1o accordance with

various aspects of the present disclosure.

{6227} Base station CSI feedback manager 1115 may allocate, to a UE, uplink control
resources for transmutting a CSI report in a slot, where the CSI report mcludes a first set of
5] feedback components corresponding to a frequency band and a second set of €SI
feedback components corresponding to a frequency subband within the frequency band and
transmit, to the UE, configuration signaling that indicates a size of the frequency subband,
where the size of the frequency subband is based on the uphink control resources allocated to

the UE.

[6228] ¢ base station CSI feedback manager 1115 may also allocate, to a UE, uplink
control resources for transmitting a CS1 report in a slot, where the C5I report includes a set of
{51 feedback components and decode the single encoded packet. The base station €51
fecdback manager 1115 may also transmit, to a UE, configuration signaling associated with
transmitting a CS1 report, where the TSI report includes a first set of CS1 feedback
components and a second set of CSI feedback components, identify, in a first slot, first uphink
control resources allocated to the UE, and in at least one subsequent slot, second uplink

control resources allocated to the UE, receive, during the first slot, the first set of €SI
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feedback components based on the transmutted configuration signaling, where the first sct of
{51 feedback components correspond €0 a frequency band, and receive, during the at least
one subsequent slot, the sccond set of €S feedback components based on the transmitted
configuration signaling, where the second set of CS1 feedback components correspond to a

frequency subband within the frequency band.

[0229] Transmitter | 120 may transmit signals generated by other components of the
device. In some examples, the transmitter 1120 may be collocated with a receiver 1110 1ina
transceiver module. For example, the transmitter 1120 may be an example of aspects of the
transceiver 1435 described with reference to FIG. 14, The transmutter 1120 may utilize a

single antenna or a set of antennas.

{6230} FIG. 12 shows a block diagram 1200 of a wircless device 1205 that supports C51
feedback for flexible uplink control signaling in accordance with aspects of the present
disclosure. Wircless device 1205 may be an example of aspects of a wireless device 1105 ora
base station 105 as described with reference to FIG. 11 Wireless device 1205 may mclade
recetver 1210, base station CSI feedback manager 1215, and transmitter 1220, Wireless
device 1205 may also mnclude a processor. Each of these components may be in

communication with one another {e.g., via one or more buses).

[8231] Recetver 1210 may recetve information such as packets, user data, or control
mformation associated with various mformation channels {e.g., control channels, data
channels, and information related to CSI feedback for flexible uplink control signaling, etc.).
Information may be passed on to other components of the device. The receiver 1210 may be
an example of aspects of the transceiver 1435 described with reference to FIG. 14, The

receiver 1210 may utilize a single antenna or a set of antennas.

[8232] Base station C5I feedback manager 1215 may be an example of aspects of the

base station CSI feedback manager 1415 descnbed with reference to FIG. 14,

6233} Base station CSI feedback manager 1215 may also include uplink control resource
component 1225, subband size component 1230, single packet decoder 1235, C51

configuration signaling component 1240, and multi-slot CS1 feedback receiver 1245,

{0234} Uplink control resource component 1225 may allocate, to a UE, uplink control
resourees for transmitting a €SI report m a slot, where the CSI report includes a first sot of

CS1 feedback components corresponding to a frequency band and a second set of C51
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feedback components corresponding to a frequency subband within the frequency band,
allocate, to a UE, uplink control resources for transmitting a CS1 report in a slot, where the
51 report includes a set of CSI feedback components, and identify, in a furst slot, first uplink
control resources allocated to the UE, and 1 at least one subsequent slot, second uplink

control resources allocated o the UE.

[0235] Subband size component 1230 may transmit, to the UE, configuration signaling
that mdicates a size of the frequency subband, where the size of the frequency subband is

based on the uplink control resources allocated to the UE.

68236} Single packet decoder 1235 may decode the single encoded packet, update a size
of a Rl feedback component based on the first decoding, and update a size of a PMI feedback
component and a size of a CQI teedback component based on the second decoding. In some
aspects, decoding the single encoded packet mcludes decoding the single encoded packet a
first time based on the predetermined number of bits. In some aspects, decoding the single
encoded packet includes decoding the single encoded packet a second time based on the
updated size of the RI feedback component. In some aspects, decoding the single encoded
packet includes decoding the single encoded packet a third time based on the updated size of

the PMI feedback component and the updated size of the CQI feedback component.

{6237} CS1 configuration signaling component 1240 may transmit, to a UE, configuration
signaling associated with transomitting a TSI report, where the C81 report inchudes a first set

of C51 feedback components and a second set of CS1 feedback components.

103238} Multi-slot €81 feedback receiver 1245 may receive, during the first slot, the first
set of US1 feedback components based on the transmitied configuration signaling, where the
first set of CSI feedback components correspond 1o a frequency band and receive, during the
at least one subsequent slot, the second set of CSI feedback components based on the
transmitted configuration signaling, where the second set of SI fecdback components

correspond to a frequency subband within the frequency band.

103239} Transmitter 1220 may transmit signals generated by other components of the
device. fn some examples, the transoutter 1220 may be collocated with a receiver 1210 in a
transceiver module. For example, the transmitter 1220 may be an example of aspects of the
transceiver 14335 described with reference to FIG. 14, The transmitter 1220 may utilize a

single antenna or a set of antennas.
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{02440 FIG. 13 shows a block diagram 1300 of a base station CS] feedback manager
1315 that supports CS1 feedback for flexible uplink control signaling m accordance with
aspects of the present disclosure. The base station CS1 feedback manager 13135 may be an
example of aspects of a base station CSI feedback manager 1415 descrbed with reference to
Fizs. 11, 12, and 14. The base station CSI feedback manager 1315 may include uplink
control resource component 1320, subband size component 1323, single packet decoder
1330, CSI configuration signaling component 1333, multi-slot CS1 feedback receiver 1340,
trigger signaling component 1345, trigger acknowledgment component 1350, and
transmission delay component 1355, Each of these modules may commumnicate, directly or

mdirectly, with one another {e.£., via one or more buses).

0241} Uplink control resource component 1320 may allocate, to a UE, uplink control
resources for transmitting a CS1 report m a slot, where the CS1 report includes a first set of
5] teedback components corresponding to a frequency band and a second set of CS1
feedback components corresponding to a frequency subband within the frequency band,
allocate, to a UE, uplink control resources for transmitting a CS1 report in a slot, where the
51 report includes a set of CSI feedback components, and identify, in a furst slot, first uplink
control resources allocated to the UE, and 1 at least one subsequent slot, second uplink

control resources allocated to the UE.

0242} Subband size component 1325 may transmit, to the UE, configuration signaling
that indicates a size of the frequency subband, where the size of the frequency subband is

based on the uplink control resources allocated to the UE.

68243} Single packet decoder 1330 may decode the single encoded packet, update a size
of a Rl feedback component based on the first decoding, and update a size of a PMI feedback
component and a size of a CQl teedback component based on the second decoding. In some
aspects, decoding the single encoded packet mcludes decoding the single encoded packet a
first ume based on the predetermined number of bits. In some aspects, decoding the single
encoded packet includes decoding the single encoded packet a second time based on the
updated size of the RI feedback component. In some aspects, decoding the single encoded
packet includes decoding the single encoded packet a third time based on the updated size of

the PMI feedback component and the updated size of the CQI feedback component.
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0244 CS1 contiguration signaling component 1335 may transmit, to a UE, configuration
signaling associated with transoutting a TSI report, where the CS1 report inchudes a first set

of CSf feedback components and a second set of CS1 feedback components.

103245] Multi-slot €81 feedback receiver 1340 may receive, during the first slot, the first
set of US1 feedback components based on the transmitied configuration signaling, where the
first set of CSI feedback components correspond 1o a frequency band and receive, during the
at least one subsequent slot, the sccond set of C51 feedback components based on the
transmitted configuration signaling, where the second set of S fecdback components

correspond to a frequency subband within the frequency band.

163246} Trigger signaling component 1345 may transmit a trigger signaling that triggers

the UE to prepare the CSI report.

{0247} Trigger acknowledgment component 1350 mayv receive an acknowledgement

frame based on the trigger signaling,

{0248} Transmission delay component 1355 may identify a time period after reception of
the acknowledgment frame, where the first set of CS1 feedback components are received after

the time period has expired.

{0249} FiG. 14 shows a diagram of a system 1400 inchiding a device 1405 that supports
CS1 feedback for flexable uplink control signaling 1 accordance with aspects of the present
disclosure. Device 1405 may be an example of or include the components of base station 105
as described above, e.g., with reference to FIG. 1. Device 1405 may include components for
bi-directional voice and data communications including components for transnutting and
recerving commumnications, includimg base station €SI feedback manager 1415, processor
1420, memory 1425, software 1430, transceiver 1435, antenna 1440, network
communications manager 1445, and inter-station communications manager 1450. These
components may be 1n electronic communication via one or more buses (e.z., bus 1410).

Dievice 1405 may communicate wirelessly with one or more UEs 115

{6250} Processor 1420 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 aspects, processor 1420 may be configured to operate a

memory array using a mermory controller. In other aspects, a memory controller may be
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mtegrated into processor 1420, Processor 1420 may be configured 1o execute computer-
readable instructions stored in a memory to perform various functions {e.g., functions or tasks

supporting CSI feedback for flexibie uplink control signaling}.

j6251} Memory 1425 may ioclode RAM and ROM. The memory 1425 may store
computer-readable, computer-executable software 1430 including instructions that, when
executed, cause the processor to perform various fimctions described herein. In some aspects,
the memory 1425 may contain, among other things, a BIOS which may control basic
hardware or software operation such as the nteraction with peripheral components or

devices.

13252} Software 1430 may include code to implement aspects of the present disclosuare,
mcluding code to support CSI foedback for flexible uplink control signaling. Software 1430
may be stored n a non-transitory compuier-readable medium such as system memory or
other memory. In some aspects, the software 1430 may not be directly executable by the
processor but may cause a computer {e.g., when compiled and executed) to perform functions

described herein.

[6253] Transceiver 1435 may communicate bi-directionally, via one or more antonnas,
wired, or wircless links as described above. For example, the transceiver 1435 may represent
a wireless transceiver and may commumicate bi-directionally with another wireless
transceiver. The transceiver 1435 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.

{0254} In some aspects, the wircless device may include a single antenna 1440, However,
m some aspects the device mav have more than one antenna 1440, which may be capable of

concurrently transmitting or receiving nuttiple wireless transmissions.

[B3255] Network communications manager 1445 may manage communications with the
core network {e.g., via one or more wired backhaal links}. For example, the network
communications manager 1445 may manage the transfer of data communications for client
devices, such as one ormore UEs 115,

{6256} Inter-station comnwnnications manager 1450 may manage communications with

other base station 103, and may include a controller or scheduler for controlling

cornmunications with Uls 115 in cooperation with other base stations 105. For example, the
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miter-station communications manager 1430 may coordinate scheduling for transmissions to
UEs 115 for various interference mitigation techniques such as beamforming or joint
transmission. In some examples, inter-station communications manager 1450 may provide an
X7 interface within an Long Term Evolution (LTEYLTE-A wireless communication network

technology to provide communication between base stations 105,

[0257] FIG. 18 shows a flowchart illustrating a method 1500 for CSI feedback for
flexible uplink control signaling i accordance with aspects of the present disclosure. The
operations of method 1500 may be implemented by a UE 115 or its components as described
herein. For example, the operations of method 1500 may be performed by a UE C81 feedback
manager as described with reference to FIGs. 7 through 10. In some examples, a UE 115 may
exccute a set of codes to control the functional elements of the device to perform the
functions described below. Additionally, the UE 115 mayv perform aspects of the functions

described below using special-purpose hardware.

{0258} At block 1505 the UE 115 may identify, in a slot, uplink control resources
allocated to the UE for transmitting a CSI report. The operations of block 1503 may be
performed accordimg to the methods described herein. In certain examples, aspects of the
operations of block 1505 may be performed by a uplink control resource component as

descnbed with reference to FiGs. 7 through 10,

{0259} At block 1510 the UE 115 may compute values for a first plurality of £51
feedback components of the CSI report corresponding to a frequency band. The operations of
block 1510 may be performed according to the methods described herein. In certain
examples, aspects of the operations of block 1510 may be performed by a CSI feedback

component as described with reference to FiGs. 7 through 10.

18268} At block 1515 the UE 115 may determinge a size of a frequency subband within
the frequency band based at least in part on the uplink controf resources allocated to the UE,
ot the values of the first plurality of CSI feedback components, or both. The operations of
block 1513 may be performed according to the methods described herein. In certain
examples, aspects of the operations of block 1515 may be performed by a subband size

component as described with reference to FiGs. 7 through 10.

[0261] At block 1520 the UE 115 may compute values for a second phurality of CSI
feedback components of the CSI report corresponding to the frequency subband. The

operations of block 1520 may be performed according to the methods described heremn. In
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certain examples, aspects of the operations of block 1520 may be performed by a CSI

feedback component as described with reference to FIGs. 7 through 10

[B262] At block 15235 the UE 115 may transmit, during the slot, the TSI report over the
uplink controi resources. The operations of block 1525 may be performed according to the
methods described herein. In certain examples, aspects of the operations of block 1525 may

be performed by a transmitier as described with reference to FiGs. 7 through 10.

[3263] FiG. 16 shows a flowchart illustrating a method 1600 for CSI feedback for
flexable uplink control signaling in accordance with aspects of the present disclosure. The
operations of method 1600 may be implemented by a UE 115 or its components as described
herein. For example, the operations of method 1600 may be performed by a UE 51 feedback
manager as described with reference to FIGs. 7 through 10, In some examples, a UE 115 may
execute a set of codes to control the functional elements of the device to perform the
functions described below. Additionally, the UE 115 may perform aspects of the functions

described below using special-purpose hardware,

[0264] At block 1603 the UE 115 may identify, in a slot, uplink control resources
atlocated to the UE for transmutting a USI report. The operations of block 1605 may be
performed according to the methods described herein. In certain exaroples, aspects of the
operations of block 16035 may be performed by a uplink control resource component as

described with reference to FIGs. 7 through 10,

[0265] At block 1610 the UE 115 may compute values tor a tirst plurality of C5]
fecdback components of the CSI report corresponding to a frequency band. The operations of
block 1610 may be performed according to the methods described heremm. In cortain
examples, aspects of the operations of block 1610 may be performed by a TSI feedback

component as described with reference to FIGs. 7 through 10.

{0266} At block 1615 the UE 115 may reccive configuration signaling that indicates the

size of the frequency subband.

10267} At block 1620 the UE 115 may determing a size of a frequency subband within
the frequency band based at least in part on the uplink control resources allocated to the UE,
or the values of the first plurality of CSI feedback components, or both. In some aspects,
determining the size of the frequency subband is based at lcast in part on the received

configuration signaling. The operations of block 1620 may be performed according to the
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methods described herein. In certam examples, aspects of the operations of block 1620 may
be performed by a subband size component as described with reference to FIGs. 7 through

10.

103268} At block 1625 the UE 115 may compute values for 3 second plurality of CS1
feedback components of the USI report corresponding to the frequency subband. The
operations of block 1623 may be performed according to the methods described herein. In
certain examples, aspects of the operations of block 1625 may be performed by a C51

feedback component as described with reference to FIGs. 7 through 10.

63269} At block 1630 the UE 115 may transmit, during the slot, the CSI report over the
uplink controi resources. The operations of block 1630 may be performed according to the
methods described hercin. In certain examples, aspects of the operations of block 1630 may

be performed by a transmitier as described with reference to FiGs. 7 through 10.

[6270] FiG. 17 shows a flowchart illustrating a method 1700 for CSI feedback for
flexable uplink control signaling in accordance with aspects of the present disclosure. The
operations of method 1700 may be implemented by a UE 115 or its components as described
herein. For example, the operations of method 1700 may be performed by a UE C5I feedback
manager as described with reference to FIGs. 7 through 10, In some examples, a UE 115 may
execute a set of codes to control the fanctional elements of the device to perform the
functions described below. Additionally, the UE 115 may perform aspects of the functions

described below using special-purpose hardware.

10271} At block 1705 the UE 115 may identify, in a slot, uplink control resources
allocated to the UE for transmitting a CS1 report. The operations of block 1703 may be
performed according 1o the methods described heren. In certain examples, aspects of the
operations of block 1703 may be performed by a uplink control resource component as

described with reference to FIGs. 7 through 10,

68272} Atblock 1710 the UE 115 may compute values for a first plurality of C51
feedback components of the CSI report corresponding to a frequency band. The operations of
block 1710 may be performed according to the methods described herein. In certain
examples, aspects of the operations of block 1710 mayv be performed by a TSI feedback

component as described with reference to FIGs. 7 through 10.
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{8273} At block 1715 the UE 115 may determine a maximum supported pavioad size
associated with the allocated uplink resources. The operations of block 1715 may be
performed according to the methods described herein. In certain examples, aspects of the
operations of block 1715 may be performed by a subband size component as described with

reference to FiGs. 7 through 10,

{0274} At block 1720 the UE 115 may determine a size of a frequency subband within
the frequency band based at least in part on the uplink control resources allocated to the UE,
or the values of the first plurality of CSI feedback components, or both. In some aspects,
determining the size of the frequency subband is based at least in part on the maximum
supported payload size. The operations of block 1720 may be performed according to the
methods described herein. In certain examples, aspects of the operations of block 1720 may
be performed by a subband size component as described with reference to FiGs. 7 through

10.

{8275] At block 1725 the UE 115 may compute values for a second plurality of €51
feedback components of the TSI report corresponding to the frequency subband. The
operations of block 1725 may be performed according to the methods described herein. In
certain examples, aspects of the operations of block 1725 may be performed by a Sl

feedback component as described with reference to Filss. 7 through 10.

108276} At block 1730 the UE 115 may transmit, during the slot, the Sl report over the
uphink control resources. The operations of block 1730 may be performed according to the
methods described herein. In cerfain examples, aspects of the operations of block 1730 may

be performed by a transmitter as described with reference to FEGs. 7 through 10

{0277 FIG. 18 shows a flowchart itlustrating a method 1800 for €51 feedback for
flexible uplink control signaling in accordance with aspects of the present disclosure. The
operations of method 1800 may be implemented by a UE 115 or its componends ag described
herein. For example, the operations of method 1800 may be performed by a UE 81 feedback
manager as described with reference to FIGs. 7 through 10. In some examples, a UE 115 may
execute a set of codes to control the functional elements of the device to perform the
functions described below. Additionally, the UE 115 may perform aspects of the functions

described below using special-purpose hardware.

{0278] At block 1805 the UE 115 may identify, in a slot, uplink control resources

allocated to the UE for transmitting a CS1 report. The operations of block 1803 may be
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performed according to the methods described heren. In certain examples, aspects of the
operations of block 1803 may be performed by a uplink control resource component as

described with reference to FiGs. 7 through 10.

{0279] At block 1810 the UE 115 may compute values for a first plurality of €51
feedback componenis of the CSf report corresponding to a frequency band. The operations of
block 1810 may be performed according to the methods described heren. In certain
examples, aspects of the operations of block 1810 may be performed by a C5I feedback

component as described with reference to FIGs. 7 through 10.

63280} At block 1813 the UE 115 may determine a size of a frequency subband within
the frequency band based at least in part on the uplink control resources allocated to the UE,
or the values of the first plurality of TSI fecdback components, or both. The operations of
block 1815 may be performed according to the methods described heren. In certain
examples, aspects of the operations of block 1815 may be performed by a subband size

component as described with reference to FIGs. 7 through 10.

3281} At block 1820 the UE 115 may compute values for a second plurality of CS1
feedback components of the TSI report corresponding to the frequency subband. The
operations of block 1820 may be performed according to the methods described herein. In
certain examples, aspects of the operations of block 1820 may be performed by a CSI

feedback component as described with reference to FIGs. 7 through 10.

[3282] At block 18235 the UE 115 may sub-sample a codebook associated with one or
more of the first plurality or the second plurality of CS1 feedback components. The
operations of block 1825 may be performed according to the methods described hercin. In
certain examples, aspects of the operations of block 1825 may be performed by a codebook

sub-samphing component as described with reference to FIGs. 7 through 10

{0283] At block 1830 the UE 115 may transmit, during the siot, the CSI report over the
uplink control resources. The operations of block 1830 may be performed according to the
methods described herein. In certain examples, aspects of the operations of block 1830 may

be pedformed by a transmitter as described with reference to FiGs. 7 through 10.

{0284] FiG. 19 shows a flowchart dlustrating a method 1900 for CS1 feedback for
flexible uplink control signaling in accordance with aspects of the present disclosure. The

operations of method 1900 may be implemented by a UE 115 or its components as described
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herein. For exampie, the operations of method 1900 may be performed by a UE CSI feedback
manager as described with reference to FIGs. 7 through 10, In some examples, a UE 115 may
execute a set of codes 1o control the functional elements of the device to perform the
functions described below. Additionally, the UE 115 may perform aspects of the functions

described below using special-purpose hardware.

[0285] At block 1905 the UE 115 may receive an allocation of uplink control resources
for transmitting a €SI report, wherein the U8 report comprises a plurality of TS feedback
components. The operations of block 1905 may be performed according to the methods
described herein. In cortain examples, aspects of the operations of block 1903 may be
performed by a uplink control resource component as described with reference 1o FIGs. 7

through 10.

[0286] At block 1910 the UE 115 may encode the plurality of CS1 feedback components
mto a single encoded packet, wherein the single encoded packet comprises a predetermined
pumber of bits. The operations of block 1910 may be performed according to the methods
described herein. In certain examples, aspects of the operations of block 1910 mayv be

performed by a single packet encoder as described with reference to FIGs. 7 through 10,

{0287] At block 1915 the UE 115 may transmit the single encoded packet over the uplink
controf resources during a single slot. The operations of block 1915 may be performed
according to the methods described herein. In certain examples, aspects of the operations of
block 1915 may be performed by a transmitter as described with reference to FiGs. 7 through

10

10288} FiG. 20 shows a flowchart itlustrating a method 2000 for CS] feedback for
flexible uplink control signaling in accordance with aspects of the present disclosure. The
operations of method 2000 may be mmplemented by a UE 115 or its components as described
herein. For example, the operations of method 2000 may be performed by a UE €81 feedback
manager as described with reference to FIGs. 7 through 10, fn some examples, a UE 115 may
exccute a set of codes to control the functional elements of the device to perform the
functions described below. Additionally, the UE 115 may perform aspects of the functions

described below using special-purpose hardware.
[0289] At block 2005 the UE 115 may receive an allocation of uplink control resources

for transmitting a {S] report, wherein the (S report comprises a phurality of USI feedback

coraponents. The operations of block 2005 may be performed according to the methods
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described herein. In certain examples, aspects of the operations of block 2005 may be
performed by a uphink control rescurce component as described with reference to FiGs. 7

through 10.

[(3290] At block 2010 the UE 115 may encode the plurality of USI feedback components
mto a single encoded packet, wherein the single encoded packet comprises a predetermined
number of bits. The operations of block 2010 may be performed according to the methods
described herein. In certain examples, aspects of the operations of block 2010 may be

performed by a single packet encoder as described with reference to FiGs. 7 through 10

3291} At Hock 2015 the UE 115 may sub-sample a codebook associated with one or
more of the plurality of €81 feedback components to reduce a number of bits used to convey
the smgle encoded packet to the predetermined number of bits. The operations of block 2015
may be performed according to the methods described heren. In certain examples, aspects of
the operations of block 2015 may be performed by a codebook sub-sampling component as

described with reference to FIGs. 7 through 10,

3292} At Mock 2020 the UE 115 may transmit the single encoded packet over the uplink
contro] resources during a single slot. The operations of block 2020 may be performed
according to the methods described herein. In certain examples, aspects of the operations of
block 2020 may be performed by a transmitier as described with reference to FiGs. 7 through
10.

[6293] FiGs. 21 shows a flowchart lustrating a method 2100 for CSI feedback for
flexable uplink control signaling in accordance with aspects of the present disclosure. The
operations of method 2100 may be implemented by a UE 115 or its components as described
herein. For example, the operations of method 2100 may be performed by a UE CS1 feedback
manager as described with reference to FIGs. 7 through 10, In some examples, a UE 115 may
execute a set of codes to control the functional elements of the device to perform the
functions described below. Additionally, the UE 115 may pedform aspects of the tunctions

described below using special-purpose hardware.

[0294] At block 2105 the UE 115 may receive an allocation of uplink control resources
for transnutting a CSI report, wherein the CS1 report comprises a plurality of CSI fecdback
components. The operations of block 2105 may be performed according to the methods

described herein. In certain examples, aspects of the operations of block 2105 may be
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performed by a uphink control resource component as described with reference to FlGs. 7

through 10.

[3295] At block 2110 the UE 115 may encode the plurality of CSI feedback components
mto a single encoded packet, wheren the single encoded packet comprises a predetermined
number of bits. The operations of block 2110 may be performed according to the methods
described herein. In certam examples, aspecis of the operations of block 2110 may be

performed by a single packet encoder as described with reference to FIGs. 7 through 10,

[3296] At block 21135 the UE 115 may insert one or more padding bits to the single
encoded packet to increase a number of bits used to convey the single encoded packet to the
predetermined number of bits. The operations of block 2115 may be performed according o
the methods described berein. fn certain exaraples, aspects of the operations of block 2115
may be performed by a padding component as described with reference to FiGs. 7 through
10.

{03297} At block 2120 the UE 115 may transmit the single encoded packet over the uplink
control rescurces during a single slot. The operations of block 2120 may be performed
according to the methods described herein. In certain examples, aspects of the operations of
block 2120 may be performed by a transmitier as described with reference to FIGs. 7 through

10.

[0298] FiG. 22 shows a flowchart tlustrating a method 2200 for CS1 feedback for
flexible uphink control signaling in accordance with aspects of the present disclosure. The
operations of method 2200 may be implemented by a UE 115 or its components as described
herein. For example, the operations of method 2200 may be performed by a UE CS1 feedback
manager as described with reference to FiGs. 7 through 10, In some examples, a UE 115 may
execute a set of codes to control the fanctional elements of the device to perform the
functions described below. Additionally, the UE 115 may perform aspects of the functions

described below using special-purpose hardware.

13299} At block 2205 the UE 115 may identify uphink control rescurces allocated to the
UE for transmutting a CS1 report, wherein the CSI report comprises a first plurality of CSI
feedback components and a second plurality of CSI feedback components. The operations of
block 2205 may be performed according to the methods described herein. In certain
examples, aspects of the operations of block 2205 may be performed by a uplink control

resouree component as described with reference to FIGs. 7 through 10
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03043} At block 2210 the UE 115 may dentify a subset of uplink control resource
configurations corrgsponding to the identified uplink control resources from a set of uplink
control resource contigurations. The operations of block 2210 may be performed according to
the methods described herein. In cerfain examples, aspects of the operations of block 2210
may be performed by a uplink conirol resource configuration component as deseribed with

reference to FiGs. 7 through 10

{8301} At block 2215 the UE 115 may encode the first phurality of TSI feedback
components imto a first encoded packet and the second plurality of US! feedback components
into a second encoded packet based at least in part on the wdentified subset of uplink control
resource configurations. The operations of block 2215 may be pertformed according to the
methods described herein. In certain examples, aspects of the operations of block 2215 may

be performed by a multi-packet encoder as described with reference to FiGs. 7 through 10

[8302] At block 2220 the UE 115 may map the first encoded packet and the second
encoded packet to the identified uplink control rescurces based at keast in part on the
wdentified subset of uplink control resource configurations. The operations of block 2220 may
be performed according to the methods deseribed herein. In certain examples, aspects of the
operations of block 2220 may be performed by a packet mapping component as described

with reference to FIGs. 7 through 10

{6303] At block 2225 the UE 115 may transmit the first encoded packet and the second
encoded packet on the identified uplink control resources according to the mapping. The
operations of block 2225 may be performed according to the methods described heremn. In
certain examples, aspects of the operations of block 2225 may be performed by a transmitter

as described with reference to FiGs. 7 through 10

[8304] FI¢, 23 shows a flowchart dlustrating a method 2300 for €SI feedback for
flexible uplink control signaling in accordance with aspects of the present disclosure. The
operations of method 2300 may be unplemented by a UE 115 or its components as described
herein. For exampie, the operations of method 2300 may be performed by a UE 81 feedback
manager as described with reference to FIGs. 7 throogh 10, In some examples, a UE 115 may
execute a set of codes to control the functional clements of the device to perform the
functions described below. Additionally, the UE 115 may perform aspects of the functions

described below using special-purpose hardware.
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[0305] At block 2305 the UE 115 may receive configuration signaling associated with
transmtting a £51 report, wherein the CS1 report comprises a first plurality of C51 feedback
components and a second plurality of TSI feedback components. The operations of block
2303 may be performed according to the methods described herein. In certain examples,
aspects of the operations of block 2305 may be performed by a CS8I configuration signaling

component as described with reference to FiGs. 7 through 10,

{8306} At block 2310 the UE 115 may identify, in a first slot, first uplink control
resources allocated to the UE, and in at least one subsequent slot, second uplink control
resourees allocated to the UE. The operations of block 2310 may be performed according to
the methods described herem. In cerfain examples, aspects of the operations of block 2310
may be performed by a uplink control resource component as described with reference to

FiGs. 7 through 10,

{8307} At block 2315 the UE 115 may transmit, daring the first slot, the first plurality of
{51 feedback components based at least in part on the reccived configuration signaling,
wherein the first plurality of CSI feedback components correspond to a frequency band. The
operations of block 2315 may be performed according to the methods described herein. In
certain examples, aspects of the operations of block 2315 may be performed by a multi-slot

(51 feedback transmitier as described with reference to FIGs. 7 through 10.

{0308} Atblock 2320 the UE 115 may transmit, during the at least one subsequent slot,
the second plurality of CSI feedback components based at least in part on the received
configuration signaling, wherein the second plurality of CS1 feedback components
corrgspond to a frequency subband within the frequency band. The operations of block 2320
may be performed according to the methods described herein. In cortain exampies, aspects of
the operations of block 2320 may be performed by a multi-slot CSI feedback transmitter as

described with reference to FIGs. 7 through 10,

[3309] FiG. 24 shows a flowchart tlustrating a method 2400 for CS1 feedback for
flexable uplink control signaling in accordance with aspects of the present disclosure. The
operations of method 2400 may be implemented by a UE 115 or its components as described
herein. For example, the operations of method 2400 may be performed by a UE CS1 feedback
manager as described with reference to FiGs. 7 through 10, In some examples, a UE 115 may

execute a set of codes to control the fanctional elements of the device to perform the



WO 2018/227614 PCT/CN2017/088775

~3

73
funcuions described below. Additionally, the UE 115 may perform aspects of the functions

described below using special-purpose hardware.

{3319} At block 2403 the UE 115 may receive contfiguration signaling associated with
transmitting a CS1 report, wherein the CS1 report compnses a first phurality of US{ feedback
components and a second plurality of CSI feedback components. The operations of block
2403 may be performed according to the methods described herein. In certain examples,
aspects of the operations of block 2405 may be performed by a CSI configuration signaling

component as described with reference to FIGs. 7 through 10.

{3311} At bock 2410 the UE 115 may wdentify, in a first slot, first uplink control
resources aliocated to the UE, and in at least onc subsequent slot, second uplink control
resources allocated to the UE. The operations of block 2410 may be performed according to
the methods described herein. In certain examples, aspects of the operations of block 2410
may be performed by a uplink control rescurce component as desertbed with reference to

Fi5s. 7 through 10,

3312} At block 24135 the UE 115 may transmit, during the first slot, the first phurabity of
81 feedback components based at least in part on the received configuration signaling,
wherein the first plurality of CSI tfeedback components correspond to a frequency band. The
operations of block 2415 may be performed according to the methods described herein. In
certain examples, aspects of the operations of block 2415 may be performed by a multi-slot

51 feedback transmitter as described with reference to FIGs. 7 through 10

3313} At block 2420 the UE 115 may transmit, during the at least one subsequent slot,
the second phurality of CSI feedback components based at icast i part on the received
configuration signaling, wherein the second plurality of CSI feedback components
correspond o a frequency subband within the frequency band. The operations of block 2420
may be performed according to the methods described herein. In certain exampies, aspects of
the operations of block 2420 may be performed by a multi-slot CSI feedback transmitter as

described with reference to F1Gs. 7 through 10,

{0314} At block 2425 the UE 115 may receive a trigger signaling that triggers the UE to

second uplink control resources. The operations of block 2425 may be performed according

to the methods described hercin. In certain examples, aspects of the operations of block 2425
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may be performed by a trigger signaling component as descrnibed with reference to Fls. 7

through 10.

[O315] At block 2430 the UE 115 may transmit an acknowledgement frame in response
to receiving the trigger signaling. The operations of block 2430 may be performed according
to the methods described herein. fo certain examples, aspects of the operations of block 2430
may be performed by a trigger acknowledgment component as described with reference to

FiGs. 7 through 10,

[3315] At block 2433 the UE 115 may identify a time period afier transmission of the
acknowledgment frame, wherein the first plurality of C51 feedback components are
transmitted after the time period has expired. The operations of block 2435 may be performed
according to the methods described herein. In certain examples, aspects of the operations of
block 2435 may be performed by a transmission delay component as described with reference

to F1Gs. 7 through 16,

[3317] Fi(. 25 shows a flowchart illustrating a method 2500 for CSI feedback for
flexable uplink control signaling in accordance with aspects of the present disclosure. The
operations of method 23500 may be implemented by a base station 105 or its components as
described berein. For example, the operations of method 2500 may be performed bv a base
station CS{ feedback manager as described with reference to FIGs. 11 through 14, In some
examples, a base station 105 may exccute a set of codes to control the functional elements of
the device to perform the functions described below. Additionally, the base station 103 may

perform aspects of the functions described below using special-purpose hardware.

13318} At block 2505 the base station 105 may allocate, to a UE, vphnk control resources
for transnutting a CSI report in a slot, wherein the CS1 report comprises a first plurality of
5] feedback components corresponding to a frequency band and a second plurality of CS1
feedback components corresponding to a frequency subband within the frequency band. The
operations of block 2505 may be performed according to the methods described heremn. In
certain examples, aspects of the operations of block 2503 may be performed by a uplink

control rescurce component as described with reference to FIGs. 11 through 14.

{0319} At block 2510 the basc station 103 mav transmit, to the UE, configuration
signaling that indicates a size of the frequency subband, wherein the size of the frequency
subband is based at least in part on the uphink control resources allocated to the UE. The

operations of block 2510 may be performed according to the methods described heremn. In
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certain examples, aspects of the operations of block 2510 may be performed by a subband

size component as described with reference to FIGs. 11 through 14

63320} At block 2513 the base station 105 may receive, during the siot, the 51 report
over the uplink control resources. The operations of block 2515 may be performed according
to the methods descrbed herein. In certain examples, aspecis of the operations of block 2515

may be pertormed by a receiver as described with reference to FlGs. 11 through 14,

{6321} FiG, 26 shows a flowchart illustrating a method 2600 for CSI feedback for
flexable uplink control signaling in accordance with aspects of the present disclosure. The
operations of method 2600 may be implemented by a base station 105 or its components as
described herein. For example, the operations of method 2600 may be performed by a base
station CS1 feedback manager as described with reference to FIGs. 11 through 14, In some
examples, a base station 105 may execute a set of codes to control the functional elements of
the device to perform the functions described below. Additionally, the base station 105 may

perform aspects of the functions described below using special-purpose hardware,

6322} At block 2603 the base station 105 may allocate, to a UE, uphink control resources
for transmitting a CS1 repoit in a slot, wherein the TS report comprises a phurality of CS1
feedback components. The operations of biock 2605 may be performed according to the
methods described herein. In certam examples, aspects of the operations of block 2605 may
be performed by a uplink control resource component as described with reference to FiGs. 11

through 14.

3323} At block 2610 the base station 105 may receive, from the UE, a single encoded
packet comprising the plurality of CSI feedback components over the uplink control
resources, wheremn the single encoded packet comprises a predetermined number of bits. The
operations of block 2610 may be performed according to the methods described herem. In
certain examples, aspects of the operations of block 2610 may be performed by a receiver as

described with reference to FIGs. 11 through 14

13324] At block 2615 the base station 105 may decode the single encoded packet. The
operations of block 2615 may be performed according to the methods described herein. In
certain examples, aspects of the operations of block 2615 may be performed by a single
packet decoder as described with reference to FIGs. 11 through 14, In some aspects, decoding
the single packet may inchude decoding the single encoded packet a first time based on the

predetermined number of bits and updating a size of a RI feedback component based on the
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first decoding. In some aspects, decoding the single packet may mclude decoding the single
encoded packet a second time based on the updated size of the RI feedback component and
updating a size of a PMI feedback component and a size of a CQl feedback component based
on the second decoding. In some aspects, decoding the single packet may nclude decoding
the single encoded packet a third time based on the updated size of the PMI feedback

component and the updated size of the CQI feedback component.

[8325] Fi¢. 27 shows a flowchart illustrating a method 2700 for €SI feedback for
flexible uplink control signaling in accordance with aspects of the present disclosure. The
operations of method 2700 may be implemented by a base station 105 or its components as
described herein. For example, the operations of method 2700 may be performed by a base
station S feedback manager as deseribed with reference to FIGs. 11 through 14, In some
examples, a base station 105 may exccute a set of codes to control the functional clements of
the device to perform the functions described below. Additionally, the base station 105 may

perform aspects of the functions described below using special-purpose hardware.

[3326] At block 2703 the base station 105 may transmit, to a UE, configuration signaling
associated with transmitting a CS1 report, wherein the {51 report comprises a first plurality of
81 feedback components and a second plurality of CSI feedback components. The
operations of block 2705 may be performed according to the methods described herein. In
certain examples, aspects of the operations of block 2705 may be performed by a CSI

configuration signaling component as described with reference to F1Gs. 11 through 14,

{3327} At block 2710 the base station 103 may identify, in a first slot, first uplink control
resources allocated to the UE, and m at least one subsequent slot, second uplink control
resources allocated to the UE. The operations of block 2710 may be performed according to
the methods described herein. fo certain examples, aspects of the operations of block 2710
may be performed by a uplink control rescurce component as described with reference to

FiGs. 11 through 14

[3328] At block 2713 the base station 105 may receive, during the first slot, the first
plurality of CS1 feedback components based at least in part on the transmitted configuration
signaling, wherein the first plurality of CS1 feedback componenis correspond 1o a frequency
band. The operations of block 2715 may be performed according to the methods described
herein. In certain examples, aspects of the operations of block 2715 may be performed by a

multi-glot CS1 feedback receiver as described with reference to FIGs. 11 through 14
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[0329] At block 2720 the base station 103 may receive, during the at least one subsequent
slot, the second plurality of CSI feedback components based at least in part on the transmitied
configuration signaling, wherein the second plurality of CS1 feedback components
correspond to a frequency subband within the frequency band. The operations of block 2720
may be performed according to the methods described herein. In cortain examples, aspects of
the operations of block 2720 may be performed by a multi-slot €81 feedback receiver as

descnibed with reference to FiGs. 11 through 14,

16330} It should be noted that the methods described above describe pogsible
implementations, and that the operations may be rearranged or otherwise modified and that
other implementations are possible. Furthermore, aspects from two or more of the methods

may be combined.

{0331} Technigues described herein may be used for various wircless communications
systems such as code division maltiple access (CDMA), time division multiple access
{TDMA), frequency division multiple access (FDMA), orthogonal frequency division
multiple access (OFDMA), single carrier frequency division multipie access (SC-FDMA),
and other systems. The terms “systern” and “network” are often used interchangeably. A code
division multiple accoss {CDMA) system may tmaplement a radio technology such ag
CDMAZ2000, Universal Terrestnial Radio Access (UTRA), etc. CDMAZO00 covers 18-2000,
18-95, and 15-856 standards. 15-2000 Releases may be commonly referred to as CDMAZ000
1X, 1X) etc. IS-8356 (TTA-856) is commonly referred to as CDMAZ2000 1xEV-DO, High Rate
Packet Data (HRPD), etc. UTRA includes Wideband CDMA (WCDMA) and other variants
of COMA. A TDMA system may implement a radio technology such as Global System for

Mobile Communications (GSM).

{6332} An OFDMA svstem may implement a radio technology such as Ultra Mobile
Broadband (UMB), Evolved UTRA (E-UTRA), Institate of Electrical and Electronics
Engincers (IEEE) 802.11 (Wi-Fi), IEEE 802 16 (WiMAX), IEEE 802 20, Flash-OFDM, ete.
UTRA and E-UTRA are part of Universal Mobile Telecommunications System (UMTS).
LTE and LTE-A are releascs of UMTS that use E-UTRA. UTRA, E-UTRA, UMTS, LTE,
LTE-A, NR, and GSM are described in documents from the organization named “3rd
Generation Partnership Project” (3GPP). CBMA2000 and UMB are described in docoments
from an organization named “3rd Generation Partnership Project 27 (3GPP2). The techniques

described herein may be used for the systems and radio technologies mentioned above as well
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as other systems and radio technologics. While aspects of an LTE or an NR system may be
described for purposes of example. and LTE or NR terminology may be used in much of the

description, the technigues desenbed herein are applicable bevond L'TE or NR applications.

13333} In L'TE/L'TE-A networks, including such networks described herein, the term
evolved node B (eNB) may be generally used to describe the base stations. The wircless
communications system or systems described herein may mclude a heterogeneous LTE/LTE-
A or NR network in which different types of eNBs provide coverage for various geographical
regions. For example, each eNB, next generation NodeB {gNB), or base station may provide
communication coverage for a macro cell, a small cell, or other types of cell. The term “cell”
may be used to describe a base station, a carrier or component carrier associated with a base
station, or a coverage arca {e.g., sector, ¢tc.) of a carner or base station, depending on

context.

[8334] Base stations may include or may be referred to by those skilled in the artas a
base transceiver station, a radio base station, an access peoint, a radio transceiver, a NodeB,
eMNodeB (eNB), gNB, Home NodeB, a Home eNodeB, or some other suitable terminology.
The geographic coverage arca for a base station may be divided into sectors making up only a
portion of the coverage area. The wireless communications svstem or systems described
herein may clude base stations of different types (. g, macro or small cell base stations).
The Ubs described herein may be able to commumicate with various types of base stations
and network equipment inclading macro eNBs, small ccll eNBs, gNBs, relay base stations,

and the hke. There may be overlapping gecgraphic coverage areas for different technologies.

3335} 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 subscriptions
with the network provider. A small cell 15 a lower-powered base station, as compared with a
macro cell, that may operate in the same or different {e. g, licensed, unlicensed, ete.)
frequency bands as macro cells. Small cells may include pico cells, femto cells, and micro
cells according to various cxamples. A pico cell, for example, may cover a small goographic
arca and may allow unrestricted access by Uls with service subscriptions with the network
provider. 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., UEsina
closed subscriber group (CSG), UEs for users in the home, and the like). An ¢NB for a macro

cell may be referved to as a macro eNB. An eNE for a small cell may be referred to as a small
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cell eNB, a pico eNB, a femto eNB, or a home ¢NB. An ¢NB may support one or multiple

{e.g., two, three, four, and the like) cells {e.g., component carriers},

[3336] The wireless communications svstem or svstems described herein may support
synchronous or asynchronous operation. For synchronous operation, the base stations 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 transmissions from different base stations may not be aligned m
time. The techniques described hercin may be used for either synchronous or asyachronous

operations.

13337} The downlink transmissions described herein may alsc be called forward link
transmissions while the uplink transmissions may also be called reverse link transmissions.
Each communication hink described herein—including, for example, wireless
communications system 100 and wireless communications subaystem 200 of F1Gs. 1 and 2
may include one or more carriers, where cach carner may be a signal made up of multiple

sub-carriers {e. g., waveform signals of different frequencies).

13338} The descrniption set forth herein, inn conngction with the appended drawings,
describes example configurations and does not represent all the examples that may be
mnplemented or that arc within the scope of the claims. The term “exemplary” used herein
means “serving as an example, instance, or dhustration,” and not “preferred” or
“advantageous over other examples.” The detailed description includes specific details for the
purpose of providing an understanding of the described techniques. These techniques,
however, may be practiced without these specific details. In some instances, well-known
structures and devices are shown in block diagram form in order to avoid obscuring the

concepts of the described examples.

{6339} In the appended figures, similar components or features may have the same
reference label. Further, various components of the same tvpe may be distinguished by
following the reference label by a dash and a second label that distinguishes among the
similar components. I just the first reference label is used in the specification, the description
1s apphicable to anv one of the similar components having the same first reference label

irrespective of the second reference label.

[0340] Information and signals described herein may be represented using any of a

variety of different technologies and techniques. For example, data, instructions, commands,
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mformation, signals, bits, symbols, and chips that may be reterenced throughout the above
description may be represented by voltages, currents, electromagnetic waves, magaetic fields

or particles, optical fields or particles, or any combination thereof,

13341} The various dhustrative blocks and modules descnbed in connection with the
disclosure heroin may be implemented or performed with 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 herein. A general-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, ong or more

MICIOProoessors in conjunction with 3 BSP core, or any other such configuration).

[8342] The functions described herein may be implemented i hardware, software
executed by a processor, firmware, or any combination thereof If implemented in sofiware
exccuted by a processor, the functions may be stored on or transmitted over as one or more
mstructions or code on a computer-readable medium. Gther examples and implementations
are within the scope of the disclosure and appended claims. For example, due to the nature of
software, functions described above can be implemented using sofiware exccuted by a
processor, hardware, firmware, hardwiring, or combinations of any of these. Features
mmplementing functions may also be physically located at various positions, meluding being
distributed such that portions of functions are implemented at different physical locations.
Also, as used herein, including n the claims, “or” as used in a list of items (for example, a list
of items prefaced by a phrase such as “at least one of” or “one or more of 7} indicates an
mclusive list such that, for example, alistofatleast one of AL B, or Cmeans Aor B or Cor
ABor ACor BCor ABC {i.e.. A and B and C). Also, as used hercin, the phrase “based on”
shall not be construed as a reference to a closed set of conditions. For example, an exemplary
step that 1s 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 disclosure. In other words, as
used herein, the phrase “based on” shall be construed in the same manner as the phrase

“based at least i part on.”

{6343} Computer-readable media includes both non-transitory computer storage media

and communication media inchiding any medium that facilitates transfer of a computer
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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
cxample, and not limitation, non-transitory computer-readable media may comprise RAM,
ROM, electrically erasable programmable read only memory (EEPROM), compact disk (CD)
ROM or other optical disk storage, magnetic disk storage or other magnetic storage devices,
or any other non-transitory mediim that can be used to carry or store desired program code
means m the form of instructions or data structures and that can be accessed by a general-
purpose or special-purpose computer, or a general-purpose or special-purpose processor.
Also, any connection is properly termed a computer-readable medium. For example, if the
software is transmitted from a website, server, or other romote source using a coaxial cable,
fiber optic cable, twisted pair, digital subsenber hine (DSL), or wireless technologies such as
mfrared, radio, and microwave, then the coaxial cable, fiber optic cable, twisted pair, DSL, or
wircless technologies such as infrared, radio, and microwave are included in the definttion 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 usuallv reproduce data magnetically,
while discs reproduce data optically with lasers. Combinations of the above are also included

within the scope of computer-readable media.

(3344} The description herein is provided to enable a person skilled 1n the art to make or
use the disclosure. YVarious modifications to the disclosure will be readily apparent to those
skilled in the art, and the genenc principles defined herein may be applied to other vanations
without departing from the scope of the disclosure. Thus, the disclosure is not limited to the
examples and designs described herein, but s to be accorded the broadest scope consistent

with the principles and novel features disclosed berein.
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CLAIMS
What is claimed is:
1. A method for wireless comumunication at a user equipment (UE),

comprising:

idenufying, in a slot, uplink control resources allocated to the UE for
transmitting a channel state information (CS1) report;

computing values for a first plurality of CSI feedback components of the CS1
report corresponding to a frequency band;

determining a size of a frequency subband within the frequency band based at
least in part on the uplink control resources allocated to the UL, or the values of the fust
plurality of OS] feedback components, or both;

computing values for a second plurality of CS1 feedback components of the
S report corresponding to the frequency subband; and

transmitting, during the slot, the C51 report over the uplink control resources.

2. The method of claim 1, further comprising:
receiving configuration signaling that indicates the size of the frequency
subband, wherein determining the size of the frequency subband is based at least in part on

the received configuration signaling.

-~

3. The method of claim 1, further comprising:
determining a maximum supported payload size associated with the allocated
uplink resources, wherein determining the size of the frequency subband is based at least in

part on the maximum supported payload size.

4. The method of claim 3, wherein the size of the frequency subband is
determined based at fcast in part on a number of bits used to convey the values of the first

plurality of CS1 feedback components and the second plurality of CSI feedback components.

5. The method of claim 1, further comprising:
sub-sampling a codebook associated with one or more of the first plurality or

the second plurality of SI feedback components.
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6. The method of claim 1, wherein the first plurality of CSI feedback
components comprises a rank indicator (R1}, a CSl-reference signal (CSI1-RS) resource

indicator ({CR1I), a wideband precoding matrix indicator (PMI), or any combination thereof.

7. The method of claim 1, wherein the second plurality of CSI feedback

components comprises a narrowband PMI, a channel quality indicator (CQI), or both.

8. The method of claim 1, wherein the uplink countrol resources comprise

physical uplink control channel (PUCCH) resources.

9. The method of claim 1, wherein the CS1 report is configured for

periodic, aperiodic, or semi-persistent transmission.

10 A method for wireless communication at a user equipment (UE),
comprising:

receiving an allocation of aplink control resources for transmitting a channel
state information {CS1} report, wherein the CSI report comprises a plurality of CS1 feedback
components;

encoding the plurality of CS1 feedback components into a single encoded
packet, wherein the single encoded packet comprises a predetermined number of bits; and

transmitting the single encoded packet over the uplink control resources

during a single slot.

1L The method of claim 10, further comprising:
sub-sampling a codebook associated with one or more of the plurality of CSI
feedback components to reduce a number of bits used to convey the single encoded packet to

the predetermined number of bits.

i2. The method of claim 10, further comprising:
inserting one or more padding bits to the single encoded packet to increase a

number of bits used to convey the single encoded packet to the predetermined number of hits.

i3 The method of claim 12, wherein the one or more padding bits are

inserted at an end of the single encoded packet.

14. The method of claim 10, further comprising:
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2 prioritizing an encoding order of the plurality of CSI feedback components
3 within the single encoded packet based at least in part on a reliability of bits associated with
4 the encoding order.
1 is. A method for wireless communication at a user equipment (UE),
2 comprising:
3 wdentifying uplink control resources allocated to the UE for transmitting a

4 channel state information (CSI) report, wherein the CSI report comprises a first plurality of

5 CSl feedback components and a sccond plurality of CSI feedback components;

6 identifying a subset of uplink control resouwrce configurations corresponding to
7 the identified uplink control resources from a set of uplink control rescurce configurations;

8 encoding the first plurality of C5] feedback components into a first encoded

@ packet and the second plurality of £S5 feedback components into a second encoded packet

10 based at least in part on the identified subset of uplink control resource configurations;

i1 mapping the first encoded packet and the second encoded packet to the

12 identified uplink control resources based at least in part on the identified subset of uplink
13 control resource configurations; and

14 ansmitting the fivst encoded packet and the second encoded packet on the

153 identified uplink control resources according to the mapping.

1 6. The method of claim 15, wherein the identified subset of uplink control
2 resource configurations comprises a number of discrete resowrces from which the identified

3 uplink control resources are comprised.

17. The method of claim 15, further corprising:

determining that the identified uplink control resources comprises a single

WS e

discrete resource: and

EN

mapping the first encoded packet and the second encoded packet within the

i}

single discrete resource.

i8. The method of claim 15, further comprising:

determining that the identified uplink control resources comprises a plurality

WS e

of discrete resources; and
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mapping the first encoded packet to a first discrete resource of the plarality of
discrete resources and the second encoded packet to a second discrete resource of the

plurality of discrete resources.

i9. The method of claim 18, further comprising:
receiving control signaling indicating an index for the plurality of discrete
resources, wherein mapping the first encoded packet to the first discrete resource and the

second encoded packet to the second discrete resource is based at least in patt on the index.

28, The method of claim 15, wherein the identified subset of uplink control
resource configurations comprises a relative duration of the identified uplink control

resources relative to a slot duration.

21 The method of claim 15, wherein the first plurality of CS1 feedback
components correspond to a first frequency band and the second plurality of CSI feedback

components correspond to a frequency subband within the frequency band.

22. The method of claim 15, wherein the first encoded packet comprises a
rank indicator {RI}, a CSl-reference signal ({CSI-RS) resource indicator (CRI), or both, and
the second encoded packet comprises a wideband precoding matrix indicator (PMI), a

narrowband PMI, a channel quality indicator (CQ1), or any combination thereof.

s

23 The method of claim 15, wherein the first encoded packet comprises a
rank indicator {RI}, a CSlreference signal (CSE-RS) resource indicator (CRI), 2 wideband
precoding matrix indicator {(PMI), or any combination thereof, and the second encoded packet

compriscs a narrowband PMI, a channel quality indicator (CQL), or both.

24. A method for wireless communication at a user equipment (UE),
comprising:

recetving configuration signaling assoctated with transmitting a channel state
information (CSH) report, wherein the CSI report comprises a first plurality of CSI feedback
components and a second plurality of CS1 feedback components;

identifying, in a first slot, first uplink control vesources allocated to the UE,

and in at teast one subsequent slot, second uplink control resources allocated to the UE;
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transmitting, during the first slot, the first plurality of CST feedback
components based at least in part on the received contiguration signaling, wherein the first
plurality of CS1 feedback components correspond to a frequency band; and
fransmitting, dering the at least one subsequent slot, the second plurality of
CS1 feedback components based at least in part on the veceived configuration signaling,
wherein the second plurality of CS1 feedback components correspond to a frequency subband

within the frequency band.

25. The method of claim 24, wherein the second plurality of CS1 feedback
components are transmitted over a plurality of subsequent slots, and wherein a number of the
plarality of subsequent slots is based at least in part on a size of the wdentified second uphnk

control resources.

26. The method of claim 24, wherein the first uplink control resources

comprise a duration that is greater than a duration of the second uplink control resources.

27. The method of claim 24, wherein the first uplink control resources
comprise a duration that is less than a duration of the sccond uplink control resources.
28. The method of claim 24, wherein the first uplink control resources

comprise a duration that is equal to a duration of the second uplink control resources.

29. The method of claim 24, wherein the configuration signaling indicates
a periodicity associated with the fivst uplink control resources, or the second uplink control

resources, or both.

30. The method of claim 24, further comprising:
receiving a trigger signaling that triggers the UE to prepare the CS51 report
prior to the UE identifying the first uplink control resources and the second uplink control

TE80Urces.

31. The method of claim 30, further comprising:
fransmitting an acknowledgement frame in response to receiving the trigger

signaling.

32. The method of claim 31, further comprising:
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identifying a time period after transmission of the acknowledgment frame,
wherein the first plurality of CSI feedback components are transmitted after the time period

has expired.

-~

33 The method of claim 32, wherein the time period is indicated in the

recetved configuration signaling.

34. The method of claim 24, wherein a pericdicity of transmitting the CSI
veport is based at least in part on a sum of a number of slots allocated to transmit the first
plurality of C51 feedback components and a number of slots allocated to transmit the second

plurality of CS1 feedback components.

35. A method tor wireless communication at a base station, comprising:

allocating, to a user equipment (UE), uplink control resources for transmitting
a channel state information (CSI) report in a slot, wherein the CSI report comprises a first
plurality of C51 feedback components corresponding o a frequency band and a second
plurality of CS1 feedback components corresponding to a frequency subband within the
frequency band;

transmitiing, to the UE, configuration signaling that indicates a size of the
frequency subband, wherein the size of the frequency subband is based at lcast in part on the
uplink control resources allocated to the UE; and

receiving, during the slot, the CSI report over the uplink control resources.

36. A method for wireless comununication at a base station, comprising:

allocating, to a user equipment {(UE), uphnk control resources for transmitting
a channel state information (CSI) report in a slot, wherein the CSI report comprises a
plurality of €SI feedback components;

receiving, from the UE, a single encoded packet comprising the plurality of
CS1 feedback components over the uplink control resources, wherein the single encoded
packet comprises a predetermined number of bits; and

decoding the single encoded packet.

37. The method of claim 36, wherein decoding the single encoded packet
COMpPriscs:
decoding the single encoded packet a first time based at least in part on the

predetermined number of bits; and
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updating a size of a rank indicator (R1I) feedback component based at least in

part on the first decoding.

&0

The method of claim 37, wherein decoding the single encoded packet
COMPIsCs:

decoding the single encoded packet a second time based at least in part on the
updated size of the RI feedback component; and

updating a size of a precoding matrix indicator (PMI) feedback component
and a size of a channel quality indicator (CQ1) feedback component based at least in part on

the second decoding.

39. The method of claim 38, wherein decoding the single encoded packet
cormnprises:

decoding the single encoded packet a third time based at least in part on the
updated size of the PMI feedback component and the updated size of the CQI feedback

component.

40. A method for wireless comununication at a base station, comprising:

transmitiing, {0 a user equipment (UE), configuration signaling associated
with transmitting a channel state information (CSI) report, wherein the CSI report comprises
a first plurality of CS1 feedback components and a second plurality of CSI feedback
components;

identifying, in a first slot, first uplink control vesources allocated to the UE,
and in at least one subsequent slot, second uplink control resources allocated to the UE;

receiving, during the first slot, the first plurality of C51 feedback components
based at least in part on the transmitted configuration signaling, wherein the {ist plurality of
(CS1 feedback components correspond to a frequency band; and

recetving, during the at least one subsequent slot, the second plurality of CSI
feedback components based at least in part on the transmitted configuration signaling,
wherein the second plurality of CS1 feedback components correspond to a frequency subband

within the frequency band.

41. The method of claim 40, further comprising:

fransmifting a trigger signaling that triggers the UE to prepare the CS1 report.

42. The method of claim 41, further comprising:
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receiving an acknowledgement frame based at least i part on the trigger

signaling.

43. The method of claim 42, further comprising:

identifying a time period atter reception of the acknowledgment frame,
wherein the first plurality of CSI feedback components are received after the time period has
cxpired.

44. An apparatus for wireless communication, comprising:

means for identifying, in a slot, uplink control resources allocated to the
apparatus for transmitting a channel state information (USI) report;

means for computing values for a first plurality of 51 feedback components
of the C51 report corresponding to a frequency band;

means for determining a size of a frequency subband within the frequency
band hased at least in part on the uplink control resources allocated to the apparatus, or the
values of the first plurality of C5I feedback components, ot both;

means for computing values for a second plurality of CSI feedback
components of the CS1 report corresponding to the frequency subband; and

means for transmitting, during the slot, the CS1 report over the uplink control

FESOUrces.

45. The apparatus of claim 44, further comprising:
means for receiving configuration signaling that indicates the size of the
frequency subband, wherein determining the size of the frequency subband is based at least in

part on the received configuration signaling.

46. The apparatus of claim 44, further comprising:
roeans for determining a maxinur supported payload size associated with the
allocated uplink vesources, wherein determining the size of the frequency subband s based at

feast in part on the maximum supported payload size.

47. The apparatus of claim 46, wherein the size of the frequency subband
is deterntined hased at feast in part on a number of bits used to convey the values of the first

plurality of CS1 feedback components and the second plurality of CSI feedback components.

48.  The apparatus of claim 44, further comprising:

PCT/CN2017/088775
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means for sub-sampling a codebook associated with one or more of the first

plurality or the second plurality of C51 feedback components.

49. The apparatus of claim 44, wherein the first plurality of CSI feedback
componcnts comprises a rank indicator (R1), a CSI-reference signal (CSI-RS) resource

indicator (CR1I}, a widchand precoding matrix indicator (PMI), or any combination thercof.

. The : At latm 44, crein the second plurality of C8
50 I'he apparatus of claim 44, wherein the second plurality of €51
feedback components comprises a narrowband precoding matrix indicator (PMI), a channel

quality indicator (CQI), or both.

51. The apparatus of claim 44, wherein the uplink control resources

comprise physical uplink control channel (PUCCH) resources.

52, The apparatus of claim 44, wherein the C5{ report is configured for

periodic, aperiodic, or semi-persisient fransmission.

53. An apparatus for wireless communication, comprising:

means for receiving an allocation of uplink control resources for transmitting a
channel state information (CS1) report, wherein the CS1 repott cornprises a plurality of C51
feedback components;

means for encoding the plurality of C5I feedback components into a single
encoded packet, wherein the single encoded packet comprises a predetermined number of
bits; and

means for transmitting the single encoded packet over the uplink control

resources during a single slot.

54. The apparatus of claim 53, tfurther comprising:
means for sub-sampling a codebook associated with one or more of the
plurality of TSI feedback components to reduce a number of bits used to convey the single

cncoded packet to the predetermined number of bits.

S5, The apparatus of claim 53, further comprising:
means for inserting one or more padding bits to the single encoded packet to
increase a number of bits used to convey the single encoded packet to the predetermined

number of bits.

PCT/CN2017/088775
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56. The apparatus of claim 55, wherein the one or more padding bits are

inserted at an end of the single encoded packet.

37 The apparatus of claim 33, further comprising:
means for priovitizing an encoding ovder of the plurality of CSI feedback
components within the single encoded packet based at least in part on a reliability of bits

associated with the encoding order.

58. An apparatus for wireless communication, comprising:

means for identifying uplink control resources allocated to the apparatus for
wansmitting a channel state information (CSI) report, whervein the CSI report comprises a first
plurality of S feedback components and a second plurality of CSI feedback components;

means for identifying a subset of uplink control resource configurations
corresponding to the identified vphink control resources from a set of uplink control resource
configurations;

means for encoding the first plurality of USI feedback components into a first
encoded packet and the second plurality of CSI feedback components into a second encoded
packet based at least in part on the identified subset of uplink control resource configurations;

means for mapping the first encoded packet and the second encoded packet to
the identified uplink control resources based at [east in part on the identified subset of uplink
control resource configurations; and

means for transnmtting the first encoded packet and the second encoded packet

on the identified uplink control resources according to the mapping.

59. The apparatus of claim 58, wherein the identified subset of uplink
control resource configurations comprises a number of discrete resources from which the

identified uplink control resources are comprised.

60. The apparatus of claim 38, further comprising:

means for determining that the identified uplink control resources comprises a
singic discrete resource; and

means for mapping the first encoded packet and the second encoded packet

within the single discrete resource.

61. The apparatus of claim 38, further comprising:
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means for determining that the identified uplink control resources comprises a
plurality of discrete resources; and
means for mapping the first encoded packet to a first discrete resource of the
plurality of discrete resources and the second encoded packet to a second discrete resource of

the plurality of discrete resources.

62. The apparatus of claim 61, further comprising:

means for receiving control signaling indicating an index for the plurality of
discrete resourees, wherein mapping the first encoded packet to the first discrete resource and
the second encoded packet to the second discrete resource is based at least in part on the

index.

63. The apparatus of claim 38, wherein the identified subset of uplink
control resource configurations comprises a relative duration of the identified uplink control

resources relative to a slot duration.

64. The apparatus of claim 38, wherein the first plurality of CSI feedback
components correspond to a first frequency band and the second plurality of CSI feedback

components correspond to a frequency subband within the frequency band.

65. The apparatus of claim 58, whercin the first encoded packet comprises
a rank indicator (RI), a CSI-reference signal (CSI-RS) resource ndicator (CRI), or both, and
the second encoded packet comprises a wideband precoding matrix indicator (PMI), a

narrowband PMI, a chanoel quality indicator (C0Q5), or any combination thereof.

66, The apparatus of claim 58, wherein the first encoded packet comprises
a rank indicator (R}, a CSl-reference signal (CSI-RS) resource indicator (CRI), a wideband
precoding matrix indicator (PMI}, or any combination theveof, and the second encoded packet

compuises, and narrowband PMI, a channel quality indicator (CQ31}, or both.

67. An apparatus for wireless communication, comprising:
means for receiving configuration signaling associated with transmitting a
channel state information (CSI) report, wherein the C5I report comprises a first plurality of

CS1 feedback components and a second plurality of CSI feedback components;
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means for wdentifying, in a first slot, first uplink control resources allocated to
the UE, and in at least one subsequent slot, second uplink control resources allocated to the
UE;

roeans for transmitting, during the {irst slot, the first plorality of CS1 feedback
components based at least in part on the received configuration signaling, wherein the first
plurality of CS1 feedback components correspond to a frequency band; and

means for transmitting, during the at least one subsequent slot, the second
plurality of CS1 feedback corponents based at least in part on the received configuration
signaling, wherein the second plurality of CSI feedback components correspond to a

frequency subband within the frequency hand.

68. The apparatus of claim 67, whercin the second plurality of S1
feedback componenis are transmitted over a phirality of subsequent slots, and wherein a
number of the plurality of subsequent slots 15 based at least in part on a size of the identified

second uplink control resources.

69. The apparatus of claim 67, wherein the first uplink control resources

comprise a duration that is greater than a duration of the second uplink control resources.

70. The apparatus of claim 67, wherein the first uplink control resources

comprisc a duration that is less than a duration of the second uplink control resources.

71 The apparatus of claim 67, wherein the first uplink control resources

comprise a duration that is equal to a duration of the second uplink control resources.

72 The apparatus of claim 67, wherein the configuration signaling
indicates a periodicity associated with the first uplink control resources, or the second uplink

control resources, or both.

73. The apparatus of claim 67, further comprising:
means for receiving a trigger signaling that triggers the apparatus to prepare
the CS1 report prior fo the apparatus identifying the fust uplink control resources and the

second uplink control resources.

74. The apparatus of claim 73, further comprising:
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means for transmitting an acknowledgement frame in response to receiving the

trigger signaling.

75. The apparatus of claim 74, further comprising:
means for identifying a time period after transmission of the acknowledgment
frame, wherein the first plurality of CS1 feedback components are transmitted after the time

period has expired.

76. The apparatas of claim 75, wherein the time period is indicated in the

received configuration signaling.

7. The apparatus of claim 67, wherein a periodicity of wansmitting the
{CS1 report is based at least in part on a sum of a number of slots allocated to transmit the first
plurality of CS1 feedback components and a number of slots allocated to transmit the second

plurality of €51 feedback components.

78. An apparatus for wircless communication, comprising:

means for allocating, to a user equipment (UE), uplink control resources for
transmitting a channel state information (CSI) report in a slot, wherein the CS1 report
compriscs a first plurality of CSI feedback components corresponding to a frequency band
and a second plurality of CSI feedback components corresponding to a frequency subband
within the frequency band;

means for transmitting, to the UE, configuration signaling that indicates a size
of the frequency subband, wherein the size of the frequency subband is based at [east in part
on the uplink control resources allocated to the UE; and

means for recetving, during the slot, the CSI report over the uplink control

FCSOUNCes.

79. An apparatus for wireless communication, comprising:

means for allocating, fo a user equipment (UE), uplink control resources for
wansmitting a channei state information (CSI) report in a slot, wherein the CS1 report
comprises a plorality of CS1 feedback components;

means for receiving, from the UE, a single encoded packet comprising the
plurality of CS1 feedback components over the uplink control resources, wherein the single
encoded packet comprises a predetermined number of bits; and

means for decoding the single encoded packet.
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1 &0. The apparatus of claim 79, wherein the oeans for decoding the single
2 encoded packet coraprises:
3 means for decoding the single encoded packet a first time based at least in part
4 on the predetermined number of bits; and
3 means for updating a size of a rank indicator (RE) feedback component based
6 atleast in part on the first decoding.
i a1, The apparatus of claim 80, wherein the means for decoding the single
2 encoded packet comprises:
3 means for decoding the single encoded packet a second time based at least in
4 part on the updated size of the RI feedback component; and
5 means for updating a size of a precoding matrix indicator (PMI) feedback
6 component and a size of a channel quality indicator (C(31) feedback component based at least
7  in part on the sccond decoding.
1 82. The apparatus of claim 81, wherein the means for decoding the single

)

encoded packet comprises:

3

means for decoding the single encoded packet a third timne based at least in

0,
(2

4 part on the updated size of the PMI feedback component and the updated size of the CI

5 feedback component.
1 83. An apparatus for wireless communication, comprising:

)

means for transmitting, 1o a user equipment (UE), configuration signaling

3

0,
(2

associated with transmitting a channel state information (TSI) report, wherein the CS1 report

4  comprises a first phurality of TSI feedback components and a second plurality of €51

5 feedback components;
6 roeans for identifying, in a first slot, first uplink control resources allocated to
7 the UE, and in at least one subsequent siot, second uplink control resources allocated to the

& UL

o means for receiving, during the first slot, the first plurality of CS1 feedback
13 components based at least in part on the transmitted configuration signaling, wherein the fivst
11 plurality of CS1 feedback components correspond to a frequency band; and
12 means for receiving, during the at least one suhseqguent slot, the second

13 plurality of CS1 feedback components based at least in part on the transmitted configuration
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signaling, wherein the second plurality of CSI feedback components correspond to a

frequency subband within the frequency band.

84. The apparatus of claim 83, further comprising:
means for transmitting a trigger signaling that triggers the UE to prepare the

CSlreport.

&s. The apparatus of claim 84, further comprising:
roeans for receiving an acknowledgement frame based at least in part on the

trigger signaling.

86. The apparatus of claim 85, further comprising:
means for identifying a time period after reception of the acknowledgment
frame, wherein the first plurality of 51 feedback components are received after the timae

period has expired.

87. An apparatus for wircless communication, comprising:

& Processor;

memory in electronic communication with the processor; and

instructions stored in the memory and operable, when exccuted by the
processor, to cause the apparatus to:

identify, in a slot, uplink control resourees allocated to the user equipment
(UE) for transmitting a channel state information (CS) report;

corapuic values for a first plurality of CS1 feedback components of the CS!
report corresponding to a frequency band;

determine a size of a frequency subband within the frequency band based at
least in part on the uplink control resources allocated 1o the UE, or the values of the first
plurality of CS1 feedback components, or both;

compute values for a second plurality of CSI feedback components of the CSI
report corresponding to the frequency subband; and

transmit, during the slot, the CSI report over the uplink control resources.

88. The apparatus of claim 87, wherein the instructions are further

executable by the processor to:
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receive configuration signaling that indicates the size of the frequency
subband, wherein determining the size of the frequency subband is based at least in part on

the received configuration signaling.

89. The apparatus of claim 87, wherein the instructions are further
executable by the processor to:

determine a maximum supported payload size associated with the allocated
uplink resources, whercin determining the size of the frequency subband is based at least in

part on the maximum supported payload size.

0. The apparatus of claim 89, wherein the size of the frequency subband
is determined based at least in part on a number of bits used to convey the values of the first

plurality of TSI feedback components and the second plurality of CS1 feedback components.

a1. The apparatus of claim 87, wherein the instructions are further
executable by the processor to:
sub-sample a codebook associated with onc or more of the first plurality or the

second plurality of CSI feedback components.

92 The apparatus of claim 87, wherein the first plurality of CST feedback
components comprises a rank indicator (R1}, a CSl-reference signal (CSI1-RS) resource

indicator ({CR1I), a wideband precoding matrix indicator (PMI), or any combination thereof.

93. The apparatus of claim 87, wherein the second pluarality of C51
feedback components comprises a narrowband precoding matrix indicator (PMI}, a channel

quality indicator (CQI), or both.

94, The apparatus of claim 87, wherein the uplink control resources

comprise physical uplink control chanunel (PUCCH) resources.

9s. The apparatus of claim 87, whercin the CS1 report is configured for

periodic, aperiodic, or semi-persistent transmission.

96. An apparatus for wircless communication, comprising:
& Processor;

memory in electronic communication with the processor; and
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nstructions stored in the memory and operable, when executed by the
processor, to cause the apparatus to:

receive an allocation of uplink control resources for transmitting a channel
state information (CS1) report, wherein the C51 report comprises a plurality of C51 feedback
components;

encode the plurality of CSI feedback components into a single encoded packet,
wherein the single encoded packet comprises a predetermined number of bits; and

transmit the single encoded packet over the uplink control resources during a

single slot.

a7. The apparatus of claim 96, wherein the instructions are further
gxecutable by the processor to:

sub-sample a codebook associated with one or more of the plurality of €51
feedback components to reduce a number of bits used to convey the single encoded packet to

the predetermined number of bits.

88. The apparatus of claim 96, wherein the instructions are further
gxecutable by the processor to:
insert one or more padding bits to the single encoded packet to increase a

number of bits used to convey the single encoded packet to the predetermined number of bits.

99, The apparatus of claim 98, whercin the one or more padding bits are

inserted at an end of the single encoded packet.

{00.  The apparatus of claim 96, wherein the instructions are further
cxecuiable by the processor to:

prioritize an encoding order of the plurality of CSI feedback components
within the single encoded packet based at least in part on a reliability of bits associated with

the encoding order.

101, Awn apparatus for wireless communication, comprising:

& Processor;

memory in electronic comununication with the processor; and
instructions storved in the memory and operable, when executed by the

processor, to cause the apparatus o
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wdentify uplink control resources allocated to the apparatus for transmitting a
channel state information (CSI) report, wherein the CSI report comprises a first plurality of
81 feedback components and a sccond plurality of CSI feedback components;

identify a subset of uplink control vesource configurations corresponding to
the identified uplink control resources from a set of uphink control resource configurations;

encode the first plurality of CSI feedback components into a first encoded
packet and the second plurality of CS1 feedback components into a second encoded packet
based at least in part on the identified subset of uplink control resource configurations;

maps the first encoded packet and the second encoded packet to the identified
uplink control resources based at least in part on the identified subset of uplink control
resource configurations; and

fransmit the first encoded packet and the second encoded packet on the

identified uplink control resources according to the mapping.

102,  The apparatus of claim 101, wherein the identified subset of uplink
control resource configurations comprises a number of discrete resources from which the

identified uplink control resources are comprised.

103.  The apparatus of claim 101, wherein the instructions are further
execuiable by the processor to:

determine that the identified uplink countrol resources comprises a single
discrete resource; and

moap the first encoded packet and the second encoded packet within the single

discrete resource.

i04. The apparatus of claim 101, wherein the instructions are further
cxecuiable by the processor to:

determine that the identified uplink control resources comprises a plurality of
discrete resources; and

map the first encoded packet to a first discrete vesource of the plurality of
discrete resources and the second encoded packet to a second discrete resource of the

plurality of discrete resources.

105, The apparatus of claim 104, wherein the instructions are further

executable by the processor to:

PCT/CN2017/088775
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receive control signaling indicating an index for the plurality of discrete
resources, wherein mapping the first encoded packet to the first discrete resource and the

second encoded packet to the second discrete resource is based at least in part on the index.

106.  The apparatus of claim 101, wherein the identified subset of uplink
control resource configurations comprises a relative duration of the identified uplink control

resources relative to a stot duration.

1G7.  The apparatus of claim 101, wherein the first plurality of CS1 feedback
components correspond to a first frequency band and the second plurality of CSI feedback

componcents correspond to a frequency subband within the frequency band.

108. The apparatus of claim 101, wherein the first encoded packet
compriscs a rank indicator (R1), a CSi-reference signal (CSI-RS) resource indicator (CR1E), or
both, and the second encoded packet comprises a wideband precoding matrix indicator

(PMI), a narrowband PMI, a channel quality indicator (CQI), or any combination thereof.

109, The apparatus of claim 101, wherein the first encoded packet
comprises a rank indicator (R1), a CSI-reference signal (CSI-R5) resource indicator (CRI), a
wideband precoding matrix indicator (PMI), or any combination thereof, and the second

encoded packet comprises a narrowband PMI, a channel quality indicator (CQID, or both.

110, An apparatus for wireless comopunication, comprising:

& Processor;

memory in electronic communication with the processor; and

instructions stored in the memory and operable, when exccuted by the
processor, to cause the apparatus to:

receive configuration signaling associated with transmitting a channel state
information (CSI) report, wherein the CSI report comprises a first plurality of CS1 feedback
components and a second plurality of CSI feedback components;

identify, in a first slot, first uplink control vesources allocated to the UE, and in
at least one subsequent slot, second uplink control resources allocated to the UE;

fransmoit, during the first slot, the first plurality of C51 feedback components
based at least in part on the received configuration signaling, wherein the first plurality of

CS51 feedback components correspond to a frequency band; and
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transmit, during the at least one subsequent slot, the second plurality of CS1
feedback components based at least in part on the received configuration signaling, wherein
the second plurality of €SI feedback components correspond to a frequency subband within

the frequency band.

111, The apparatus of claim 110, wherein the second plurality of CSI
feedback components are transmitted over a plurality of subsequent slots, and wherein a
number of the plurality of subsequent slots is based at least in part on a size of the identified

second uplink control resources.

112.  The apparatus of claim 110, wherein the first uplink control resources

comprisc a duration that is greater than a duration of the second uplink control resources.

113, The apparatus of claim 110, wherein the first uplink control resources

comprise a duration that is less than a duration of the second uplink control resources.

114, The apparatus of claim 110, wherein the first uplink control resources

comprise a duration that is equal to a duration of the second uplink control resources.

115, The apparatus of claim 110, wherein the configuration signaling
indicates a pertodicity associated with the first uplink control vesources, or the sceond uplink

control resources, or both.

116,  The apparatus of claim 110, wherein the instructions arg further
executable by the processor to:

receive a trigger signaling that triggers the apparatus to prepare the CSTreport
prior to the apparatus identifying the first uphink control resources and the second aphink

control resources.

117, The apparatus of claim 116, wherein the instructions arg further
executable by the processor to:
franamit an acknowledgement frame in response to receiving the trigger

signaling.

§18. The apparatus of claim 117, wherein the instructions are further

cxecuiable by the processor to:
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identify a timne period after transmission of the acknowledgment frame,
wherein the first plurality of CSI feedback components are transmitted after the time period

has expired.

119.  The apparatus of claim 118, wherein the time period is indicated in the

recetved configuration signaling.

120, The apparatus of claim 110, wherein a periodicity of transmitting the
CS1 report is based at least in part on a sum of a number of slots allocated to transmit the first
plurality of C51 feedback components and a number of slots allocated to transmit the second

plurality of CS1 feedback components.

121, An apparatus for wireless communication, comprising:

& Processor;

memory in electronic communication with the processor; and

instractions stoved in the memory and operable, when executed by the
processor, o cause the apparatus to:

allocate, to a user equipment (UE), uplink control resources for transmitting a
channel state information (CSI) veport in a slot, wherein the CS1 report comprises a first
plurality of CSI feedback components corresponding to a frequency band and a second
plurality of CS1 feedback components corresponding to a frequency subband within the
frequency band;

transmit, to the UE, configuration signaling that indicates a size of the
frequency subband, wherein the size of the frequency subband is based at least in part on the
uplink control resources allocated to the UE; and

receive, during the stot, the CS1 report over the uplink control resources.

1220 An apparatus for wireless communication, comprising:

& Processor;

memory in electronic communication with the processor; and

instructions stored in the memory and operahle, when executed by the
processor, to cause the apparatus to:

allocate, to a user equipment {(UE), uplink control resources for transmitting a
channel state information (CSI) report in a slot, wherein the CSI report comprises a plurality

of C51 feedback components;
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receive, from the UE, a single encoded packet comprising the plurality of CS1
feedback components over the uplink control resources, wherein the single encoded packet
compriscs a predetermined number of bits; and

decode the single encoded packet.

123.  The apparatus of claim 122, wherein the instructions are further
executable by the processor to:

decode the single encoded packet a first time bascd at least in part on the
predetermined number of bits; and

update a size of a rank indicator (RI) feedback component based at least in

part on the first decoding.

i24. The apparatus of claim 123, wherein the instructions are further
cxecuiable by the processor to:

decode the single encoded packet a second time based at least in part on the
updated size of the RI feedback component; and

update a size of a precoding matrix indicator {PMI) feedback component and a
size of a channel quality indicator (CQI) feedback component based at least in part on the

second decoding.

125, The apparatus of claim 124, wherein the instructions are further
executable by the processor to:

decode the single encoded packet a third time based at feast in part on the
updated size of the PMI feedback component and the updated size of the CQI feedback

component.

126.  An apparatus for wireless communication, comprising:

4 Processor;

memory in electronic communication with the processor; and

instructions stored in the memory and operable, when executed by the
processor, to cause the apparatus to:

transmit, to a user equipment {UE), configuration signaling associated with
transmitting a channel state information (CS1) report, wherein the CSI report comprises a first

plurality of CS1 feedback components and a second plurality of CSI feedback components;
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identify, in a first slot, first uplink control resources allocated to the UE, and in
at least one subsequent slot, second uplink control resources allocated to the UE;

receive, during the first slot, the first plurality of CS1 feedback components
based at least in part on the transmitted configuration signaling, whercin the first plurality of
CS1 feedback components correspond to a frequency band; and

receive, during the at least one subsequent siot, the second plurality of CSI
feedback components based at fcast in part on the transmitted configuration signaling,
wherein the second plurality of CS1 feedback compounents correspond to a frequency subband

within the frequency band.

127.  The apparatus of claim 126, wherein the instructions are further
gxecutable by the processor to:

transmit a trigger signaling that triggers the UE to prepare the CS{ report.

128.  The apparatus of claim 127, wherein the instructions are further
executable by the processor to:
receive an acknowledgement frame based at least in part on the trigger

signaling.

129, The apparatus of claim 12&, wherein the instructions arg further
executable by the processor to:
identify a time period after reception of the acknowledgment frame, wherein

the first plurality of CSI feedback components arve received after the time period has expired.

130, A non-transitory computer readable medium storing code for wireless
communication, the code comprising instructions executable by a processor to:

identify, in a slot, uplink control resources allocated to a user equipment (UE)
for transmitting a channel state information (CSI) report;

compute values for a first plurality of CSI feedback components of the CSI
report corresponding to a frequency band;

determine a size of a frequency subband within the frequency band based at
least in part on the uplink control resources allocated to the UE, or the values of the first
plurality of S feedback components, or both;

compute values for a second plurality of CSI feedback components of the CSI

report corresponding to the frequency subband; and
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transmit, during the slot, the CSI report over the uplink control resources.

131, The non-transitory computer-readable medium of claim 130, wherein
the instructions are further executable by the processor to:

receive configuration signaling that indicates the size of the frequency
subband, wherein determining the size of the frequency subband is based at least in part on

the received configuration signaling.

132, The non-transitory computer-readable medium of claim 130, wherein
the instructions are further executable by the processor to:

determine a maximum supporied payload size associated with the allocated
uplink resources, wherein determining the size of the frequency subband is based at least in

part on the maximum supported payload size.

133.  The non-transitory computer-readable medium of claim 132, wherein
the size of the frequency subband s determined based at least in part on a number of bits used
to convey the values of the first plurality of CS] feedback components and the second

plurality of CS1 feedback components.

134.  The non-transitory computer-readable medium of claim 130, wherein
the instructions are further executable by the processor to:
sub-sample a codebook associated with one or more of the first plarality or the

second plurality of CSI feedback components,

135. The non-transitory computer-readable mediur of claim 130, wherein
the first plurality of €51 feedback components comprises a rank indicator (R}, a CSI-
reference signal (CSI-RS) resource indicator (CRI), a wideband precoding matrix indicator

(PMI, or any combination thereof.

§36. The non-transitory computer-readable medium of claim 130, wherein
the second plurality of CS1 feedback components comprises a narrowband precoding matrix

indicator (PMI), a channel quality indicator (CQl}, or hoth.

137. The non-transitory computer-readable medium of claim 130, wherein

the uplink control resources comprise physical uplink control channel (PUCCH) resources.
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138.  The non-transitory computer-readable medium of claim 130, wherein

the TSI report is configured for periodic, aperiodic, or semi-persistent fransmission.

139. A non-transitory computer readable medium storing code for wireless
communication, the code comprising instructions executable by a processor to

receive an aliocation of uplink control resources for transmitting a channel
state information (CSE) report, wherein the £S5 report comprises a plurality of 51 feedback
components;

encode the plurality of CSI feedback components into a single encoded packet,
wherein the single encoded packet comprises a predetermined mimber of bits; and

transmit the single encoded packet over the uplink control resources during a

single slot.

140.  The non-transitory computer-readable medium of claim 139, wherein
the instructions are further executable by the processor to:

sub-sample a codebook associated with one or more of the plurality of CS1
feedback componenis to reduce a number of bits used to convey the single encoded packet to

the predetermined number of bits.

141.  The non-transitory computer-readable medium of claim 139, wherein
the instructions are further executable by the processor to:
insert one or more padding bits to the single encoded packet to increase a

number of bits used to convey the single encoded packet to the predetermined number of bits.

142, The non-transitory computer-readable medium of claim 141, wherein

the one or more padding bits are inserted at an end of the single encoded packet.

143,  The non-transitory computer-readable medium of claim 139, wherein
the instructions are further executable by the processor to:

prioritize an encoding order of the plurality of CSI feedback components
within the single encoded packet based af least in part on a reliability of bits associated with

the encoding order.

144, A non-transitory computer readable medium storing code for wireless

communication, the code comprising instructions executable by a processor to:
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identify uplink control resources allocated to a user equiprent (UE) for

4  wansmitting a channel statc information (CSI) report, wherein the CSI report comprises a first

5 plurality of CS1 feedback components and a second plurality of CSI feedback components;
6 identify a subset of uplink control vesource configurations corresponding to
7 the identified uplink control resources from a set of uplink control rescurce configurations;
8 encode the first plurality of CSI feedback components into a first encoded

9 packet and the second plurality of £S5 feedback components into a second encoded packet
10 based at least in part on the identified subset of uplink control resource configurations;
i1 maps the first encoded packet and the second encoded packet to the identified
12 uplink control resources based at Ieast in part on the identified subset of uplink control
13 rvesource configurations; and
14 fransmit the first encoded packet and the second encoded packet on the

153 identified uplink control resources according to the mapping.

1 145. The non-transitory computer-readable mediur of claim 144, wherein
2 the identified subset of uplink control resource configurations comprises a number of discrete

3 rvesources from which the identified uplink control resources are comprised.

1 146.  The non-transitory computer-readable medium of claim 144, wherein

2 the instructions are further executable by the processor to:

3 determine that the identified uplink control resources comprises a single

4 discrete resource; and

5 roap the first encoded packet and the second encoded packet within the single
discrete resource.

1 147, The non-transitory compuier-readable medinm of clatm 144, wherein

2 the instructions are further executable by the processor to:

3 determine that the identified uplink control resources comprises a plurality of

4 discrete resources; and

5 map the first encoded packet to a first discrete resource of the plurality of

6  discrete resources and the second encoded packet to a second discrete resource of the

7 plurality of discrete resources.

1 148.  The non-transitory computer-readable medium of claim 147, wherein

2 the instructions are further exccutable by the processor to:
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receive control signaling indicating an index for the plurality of discrete
resources, wherein mapping the first encoded packet to the first discrete resource and the

second encoded packet to the second discrete resource is based at least in part on the index.

149,  The non-transitory computcr-readable medium of claim 144, wherein
the identified subset of uplink control resource configurations comprises a relative duration of

the dentificd uplink control resources relative to a slot duration.

150.  The non-transitory computer-readable medium of claim 144, wherein
the first plarality of C5I feedback components correspond to a first frequency band and the
second plurality of CSI feedback components correspond to a frequency subband within the

frequency band.

151.  The non-transitory computer-readable medium of claim 144, wherein
the first encoded packet comprises a rank indicator (R1), a CSi-reference signal (CSI-R5)
resource indicator (CRI), or both, and the second encoded packet comprises a wideband
precoding matrix indicator (PMI), a narrowband PMI, a channel quality indicator (CQ1), or

any combination thercof.

152, The non-transitory computer-readable medium of claim 144, wherein
the first encoded packet comprises a rank indicator (R1), a CSi-reference signal (CS1-R5)
resource indicator {CRI), a wideband precoding matix indicator (PMI), or any combination
thereof, and the second encoded packet comprises a narrowband PMI, a channel quality

indicator {1, or both.

153. A non-transitory computer readable medium storing code for wireless
communication, the code comprising instructions executable by a processor to:

receive configuration signaling associated with transmitting a channel state
information (CSI) report, wherein the CSI report comprises a first plurality of CS1 feedback
components and a second plurality of CSI feedback components;

identfy, in a first slot, first uplink control resources allocated to a user
cquipment (UE), and in at least one subsequent slot, second uplink control resources
allocated to the UE;

fransmit, during the first slot, the first plurality of C51 feedback components
based at least in part on the received configuration signaling, wherein the first plurality of

{51 feedback components correspond to a frequency band; and
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transmit, during the at least one subsequent slot, the second plurality of CS1
feedback components based at least in part on the received configuration signaling, wherein
the second plurality of €SI feedback components correspond to a frequency subband within

the frequency band.

154. The non-transitory computer-readable medium of claim 153, wherein
the second plorality of C51 feedback components are transmitted over a phurality of
subsequent slots, and wherein a number of the plurality of subsequent slots is based at least in

part on 2 size of the identified second uplink conirof resources.

155. The non-transitory computer-readable medium of claim 153, wherein
the first uplink control resources comprise a duration that is greater than a duration of the

second uphnk control resources.

156.  The non-transitory computer-readable medium of claim 153, wherein
the first uplink control resources comprise a duration that s less than a duration of the second

uplink control resources.

157. The non-transitory computer-readable mediur of claim 153, wherein
the first uplink conirol resources comprise a duration that is equal to a duration of the second

uplink control resources.

158,  The non-transitory computer-readable medium of claim 153, wherein
the configuration signaling indicates a periodicity associated with the first uplink control

resources, of the second uplink control resources, or both.

159.  The non-transitory computer-readable medium of claim 153, wherein
the instructions are further executable by the processor to:

receive a trigger signaling that triggers the UE to prepare the 51 report prior
to the UE identifying the first uplink control resources and the second uplink congrol

FESOUrCes.

160.  The non-transitory computer-readable medium of claim 159, wherein
the instructions are further executable by the processor to:
transmit an acknowledgement frame in response to receiving the trigger

signaling.
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1 161.  The non-transitory computer-readable medium of claim 160, wherein
2 the instructions are further exccutable by the processor to:
3 identify a time period after transmission of the acknowledgment frame,
4 wherein the first plurality of CSI feedback components are transmitted after the time period
3 hasexpured,
1 162, The non-transitory computer-readable medium of claim 161, wherein

2 the time period is indicated in the received configuration signaling.

1 163. The non-transitory computer-readable medium of claim 153, wherein a
2 periodicity of transmitting the TSI report is based at least in part on a sum of a number of

3 slots allocated to transmit the first plurality of CS1 feedback components and a number of

4 slots allocated to transmit the second plurality of CSI feedback components.

1 i164. A non-transitory computer readable medium storing code for wireless

2 communication, the code comprising instructions executable by a processor to
3 allocate, to a user equipment {UE), uplink control resources for transmitting a

4 channel state information (CSI) report in a slot, wherein the CS1 report comprises a first

5 plurality of CS1 feedback compoenents cotresponding to a frequency band and a second
6 plurality of CS1 feedback components corresponding to a frequency subband within the
7 frequency band;

8 transmit, to the UE, configuration signaling that indicates a size of the

9  frequency subband, wherein the size of the frequency subband is based at least in part on the

1 wuplink control resources allocated to the UE; and

11 receive, during the slot, the CSI report over the uplink control resources.
i 165. A non-wansitory computer readable medium storing code for wireless
2 communication, the code comprising instructions executable by a processor to:
3 allocate, to a user equipment (UE), uplink control resources for transmitting a
4 channel state informaton (CSI) veport in a slot, wherein the CSI report comprises a plurality
5 of CS1 feedback components;
6 receive, from the UE, a single encoded packet comprising the plurality of CS1
7 feedback components over the uplink control resources, wherein the single encoded packet
&  comprises a predetermined number of bits; and
G decode the single encoded packet.
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166.  The non-transitory computer-readable medium of claim 165, wherein
the instructions are further executable by the processor to:

decode the single encoded packet a first timne based at least in part on the
predetermined number of bits; and

update a size of a rank indicator (RI) feedback component based at least in

part on the first decoding.

167.  The non-transitory computer-readable medium of claim 166, wherein
the instructions are further executable by the processor to:

decode the single encoded packet a second time based at feast in part on the
updated size of the RI feedback component; and

update a size of a precoding matrix indicator (PMI) feedback component and a
size of a channel guality indicator (CQI) feedback component based at least in part on the

sccond decoding.

168. The non-transitory computer-readable medium of claim 167, wherein
the instructions arc further executable by the processor to:

decode the single encoded packet a third timne based at least in part on the
updated size of the PMI feedback component and the updated size of the CQI feedback

component.

169. A non-transitory computer readable medium storing code for wireless
communication, the code comprising instructions executable by a processor to:

transmit, to a user equipment {UE), configuration signaling associated with
transmitting a channel state information (CS1) report, wherein the CSI report comprises a first
plurality of CS1 feedback components and a second plurality of CSI feedback components;

identify, in a first slot, fivst uplink control resources allocated to the UE, and in
at least one subsequent siot, second uplink control vesources allocated to the UE;

receive, during the first slot, the first plurality of C51 feedback components
based at least in part on the transmitted configuration signaling, wherein the first plurality of
S feedback components correspond to a frequency band; and

receive, during the at least one subsequent slot, the second phurality of €51

feedback components based at least in part on the transmitted configuration signaling,
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wherein the second plurality of CS1 feedback components correspond to a frequency sabband
o o

within the frequency band.

170. The non-transitory computer-readable medium of claim 169, wherein
the instructions are further executable by the processor to:

transmit a trigger signaling that triggers the UE to prepare the CS{ report.

171.  The non-transitory computer-readable medium of claim 170, wherein
the instructions are further executable by the processor to:
receive an acknowledgement frame based at least in part on the trigger

signaling.

172, The non-transitory computer-readable mediur of claim 171, wherein
the instructions are further executable by the processor to:
identify a time period after reception of the acknowledgment frame, wherein

the first plurality of CSI feedback components are received after the timne period has expired.

PCT/CN2017/088775
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of CSI feedback components

Y

Identify a subset of uplink control resource
configurations corresponding to the
identified uplink control resources from a
set of uplink control resource \ 2210
configurations

Encode the first set of CSI feedback
components into a first encoded packet and
the second set of CSI feedback

components into a second encoded packet \
based on the identified subset of uplink 2215
control resource configurations

Y

Map the first encoded packet and the
second encoded packet to the identified
uplink control resources based on the
identified subset of uplink control resource \ 2220
configurations

Y

Transmit the first encoded packet and the

second encoded packet on the identified

uplink control resources according to the X
2225

mapping

\ 2200

FIG. 22
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Receive configuration signaling associated
with transmitting a CSI report, where the
CSI report includes a first set of CSI
feedback components and a second set of X 2305
CSI feedback components

Y

Identify, in a first slot, first uplink control
resources allocated to the UE, and in at
least one subsequent slot, second uplink X

control resources allocated to the UE 2310

Transmit, during the first slot, the first set
of CSI feedback components based on the
received configuration signaling, where
the first set of CSI feedback components X 2315
correspond to a frequency band

Transmit, during the at least one
subsequent slot, the second set of CSI
feedback components based on the

received configuration signaling, where
the second set of CSI feedback X 2320
components correspond to a frequency
sub-band within the frequency band
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Receive configuration signaling associated
with transmitting a CSI report, where the
CSI report includes a first set of CSI
feedback components and a second set of
CSI feedback components

X 2405

A

y

Identify, in a first slot, first uplink control
resources allocated to the UE, and in at
least one subsequent slot, second uplink

control resources allocated to the UE

\2410

A

y

Transmit, during the

first slot, the first set

of CSI feedback components based on the
received configuration signaling, where
the first set of CSI feedback components

correspond to a

frequency band

\2415

A

y

Transmit, during the at least one
subsequent slot, the second set of CSI
feedback components based on the
received configuration signaling, where
the second set of CSI feedback
components correspond to a frequency
sub-band within the frequency band

X 2420

A

y

Receive a trigger signaling that triggers the
UE to prepare the CSI report prior to the

UE identifying the

first uplink control

resources and the second uplink control
resources

X 2425

A

y

Transmit an acknowledgement frame in
response to receiving the trigger signaling

\ 2430

A

y

Identify a time period after transmission of
the acknowledgment frame, where the first
set of CSI feedback components are
transmitted after the time period has
expired

X 2435

FIG. 24
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Allocate, to a UE, uplink control resources
for transmitting a CSI report in a slot,
where the CSI report includes a first set of
CSI feedback components corresponding
to a frequency band and a second set of
CSI feedback components corresponding
to a frequency sub-band within the
frequency band

X 2505

Transmit, to the UE, configuration
signaling that indicates a size of the
frequency sub-band, where the size of the
frequency sub-band is based on the uplink
control resources allocated to the UE

X2510

Y

Receive, during the slot, the CSI report
over the uplink control resources

K2515

FIG. 25
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Allocate, to a UE, uplink control resources
for transmitting a CSI report in a slot,
where the CSI report includes a set of CSI \
feedback components 2605

Y

Receive, from the UE, a single encoded
packet including the set of CSI feedback
components over the uplink control
resources, where the single encoded packet \ 2610
includes a predetermined number of bits

Decode the single encoded packet \
2615
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27127

Transmit, to a UE, configuration signaling
associated with transmitting a CSI report,
where the CSI report includes a first set of
CSI feedback components and a second set \ 2705
of CSI feedback components

Y

Identify, in a first slot, first uplink control
resources allocated to the UE, and in at
least one subsequent slot, second uplink \

control resources allocated to the UE 2710

Receive, during the first slot, the first set
of CSI feedback components based on the
transmitted configuration signaling, where

the first set of CSI feedback components \ 2715

correspond to a frequency band

Receive, during the at least one subsequent
slot, the second set of CSI feedback
components based on the transmitted
configuration signaling, where the second
set of CSI feedback components X 2720
correspond to a frequency sub-band within
the frequency band
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