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(57) Abstract: Various aspects of the present disclosure generally relate to wireless communication. In some aspects, a user equipment
(UE) may determine that a beam failure recovery request (BFRQ) is to be transmitted, wherein the BFRQ is associated with a plurality
of repetitions of a communication; and transmit the BFRQ using a particular configuration based at least in part on whether the UE has
successfully decoded one or more of the plurality of repetitions of the communication. Numerous other aspects are provided.
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BEAM FAILURE RECOVERY REQUEST TRANSMISSION FOR REPETITIOUS

COMMUNICATION

FIELD OF THE DISCLOSURE
{0001} Aspects of the present disclosure generally relate to wirgless communication,
and more particularly to technigues and apparatuses for beam farlure recovery request

transnussion for repetitious communication.

BACKGROUND

{06002} Wireless communication systems are widely deploved to provide various
telecommunication services such as telephony. video, data, messaging, and broadcasts.
Typical wireless communication systems may employ multiple-access techuclogies
capable of supporting commanication with multiple users by sharing available system
resources {¢.g., bandwidth, transmit power, and/or the hike). Examples of such multiple-
access techoologies include code division muldtiple access (CDMA} systems, time
division multiple access {TDMA) systems, frequency-division moltiple access (FDMA)
systems, orthogonal frequency-division muitiple access (OFDMA) systems, single-~
carrier frequency-division multiple access (SC-FDMA) systems, time division
synchronous code division multiple access {TD-SCDMA)} systems, and Long Term
Evolution (LTE). LTE/LTE-Advanced 1s a set of enhancements to the Universal
Mobile Telecommunications System (UMTS) mobile standard promulgated by the
Third Generation Parinership Project (3GPP).

[B003] A wireless communication network may include a number of base stations
{B3Ss) that can support communication for a number of user equipment (UEs). A user

equipment {UE) may communicate with a base station {BS) via the downlink and
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uplink. The downlink (or forward hink) refers to the commumnication link trom the BS to
the UE, and the uplink {or reverse hink) refers to the commumication hink from the UE to
the BS. As will be described m more detail herein, a BS may be referred to as a Node
B, a gNB, an access point (AP), a radio head, a transmit receive point (TRP), anew
radio (NR) BS, a 3G Node B, and/or the Like.

0004} The above mudtiple access technologies have been adopted mn various
telecommunication standards to provide a common protocol that enables different user
equipment to communicate on a municipal, national, regional, and even global level.
New radio (NR), which may also be referred to as 56, 1s a set of enhancements to the
LTE mobile standard promulgated by the Third Generation Partnership Project (3GPP).
NR is designed to better support mobile broadband Internet access by improving
spectral efficiency, lowering costs, improving services, making use of new spectrum,
and better integrating with other open standards using orthogonal frequency division
multiplexing (OFDM) with a cvchic prefix (CP) (CP-OFDM) on the downlink (DL),
using CP-OFDM and/or SC-FDM {¢.g., also known as discrete Fourier transform spread
OFBM (DFT-s-OFDM)}) on the uplink (UL), as well as supporting beamforming,
multiple-input multiple-output (MIMO) antenna technology, and carrier aggregation.
However, as the demand for mobile broadband access continues to increase, there exasts
a need for further improvements in L'TE and NR technclogies. Preferably, these
mnprovements should be applicable to other multiple access technologies and the

telecommunication standards that employ these technologies.

SUMMARY
[O005] In some aspects, a method of wireless communication, performed by a user

equipment (UE), may include deternuning that a beam failure recovery request (BFR(Q)
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15 to be transmitted, wherein the BFRQ is associated with a plurality of repetitions of a
communication; and transmitting the BFRQ using a particular configuration based at
least in part on whether the UE has successtully decoded one or more of the plurality of
repetitions of the communication.

{0006} In some aspects, a UE for wireless communication may include memory and
one or more processors coupled to the memory. The memory and the one or more
processors may be configured to determune that a beam failure recovery request (BFRQ)
is to be transmitted, wherein the BFR( is associated with a plurality of repetitions of a
communication; and transmit the BFR{) using a particular configuration based at least
in part on whether the UE has successtully decoded one or more of the plurality of
repetitions of the communication.

{0607} In some aspects, a non-transitory computer-readable medium may store one
or more mstructions for wireless communication. The one or more instroctions, when
executed by one or more processors of a UE, may cause the one or more processors to
determine that a beam failure recovery request (BFR{}) is to be transmitted, whersin the
BFRQ s associated with a plorality of repetitions of a commumication; and transmit the
BFRQ using a particular configuration based at least in part on whether the UE hags
successfully decoded one or more of the plurality of repetitions of the communication.
{0008} In some aspects, an apparatus for wirgless communication may nclude
means for determining that a beam failure recovery request (BFR{Q) is to be transmitted,
wherein the BFRQ is associated with a plurality of repetitions of a conununication; and
means for transmitting the BFRQ using a particular configuration based at least in part
on whether the apparatus has successfully decoded one or more of the plurality of

repetitions of the commumnication.
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[6609] Aspects gencrally include a method. apparatus, system, computer program
product, non-transitory computer-readable medium, user equipment, base station,
wireless commumication device, and processing system as substantially described herein
with reference to and as llustrated by the accompanyimg drawings and specification.
{0610 The foregoing has cutlined rather broadly the features and technical
advantages of examples according to the disclosure in order that the detailed description
that follows may be better understood. Additional features and advantages will be
described hereinafter. The conception and specific examples disclosed may be readily
utilized as a basis for modifying or designing other structures for carrving out the same
purposes of the present disclosure. Such equivalent constructions do not depart from
the scope of the appended claims. Characteristics of the concepis disclosed herein, both
their organization and method of operation, together with asscciated advantages will be
better understood from the following description when considered in connection with
the accompanying figures. Each of the figures is provided for the purpose of illustration

and description, and not as a definition of the limits of the claims.

BRIEF BESCRIPTION OF THE DRAWINGS

o111} So that the manner in which the above-recited features of the present
disclosure can be understood in detail, a more particular descaption, bricfly summarized
above, may be had by reference to aspects, some of which are illustrated in the
appended drawings. It 1s to be noted, however, that the appended drawings llustrate
only certain tvpical aspects of this disclosure and are therefore not to be considered
hinating of its scope, for the description may admit to other equally effective aspects.
The same reference numbers in different drawings may identify the same or simiar

clements.
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{0012} Fig. 1 is a block diagram conceptually illustrating an example of a wireless
communication network, in accordance with various aspects of the present disclosure.
06613} Fig. 2 15 a block diagram conceptually iltustrating an example of a base
station in conununication with a user equipment (UE) 1 a wircless conununication
network, in accordance with vanous aspects of the present disclosure.

{0014} Fig. 3 is a diagram ithistrating an example of transmitting a BFRQ fora
repetitious communication, in accordance with various aspects of the present disclosure,
HEBRY Fig. 4 is a diagram illustrating an example of transmitting a BFR{ fora
repetitious communication, m accordance with various aspects of the present disclosure.
0016} Fig. S 15 a diagram iHustrating an example process performed, for example,

bv a user equipment, in accordance with various aspects of the present disclosure.

DETAILED DESCRIPTION

06171 Various aspects of the disclosure are described more fully hereinafier with
reference to the accompanying drawings. This disclosure may, however, be embodied
in many different forms and shoold not be construed as limited to any specific structure
or function presented throughout this disclosure. Rather, these aspects are provided so
that this disclosure will be thorough and complete, and will fully convev the scope of
the disclosure to those skilled in the art. Based on the teachingg herein one skilled in the
art should appreciate that the scope of the disclosure 15 infended to cover any aspect of
the disclosure disclosed herein, whether implemented independently of or combined
with any other aspect of the disclosure. For example, an apparatus may be implemented
or a method may be practiced using any number of the aspects set forth herein. In
addition, the scope of the disclosure 1s intended to cover such an apparatus or method

which is practiced using other structure, functionality, or structure and functionality in
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addition to or other than the various aspects of the disclosure set forth herein. It should
be understood that any aspect of the disclosure disclosed herein may be embodied by
one or more elements of a claim.

[0013] Several aspects of telecommunication svstems will now be presented with
reference to varicus apparatuses and techniques. These apparatuses and techniques will
be deseribed in the following detailed description and illestrated in the accompanying
drawings by various blocks, modules, components, circuits, steps, processes,
algorithms, and/or the like {(collectively referred to as “elements™). These clements may
be implemented using hardware, software, or combinations thereof. Whether such
clements are implemented as hardware or software depends upon the particular
application and design constraints imposed on the overall system.

{0619} It is noted that while aspects may be described herein using terminology
commonly associated with 3G and/or 4G wireless technologies, aspects of the present
disclosure can be applied in other generation-based communication systems, such as 3G
and later, including NR technologies.

06020} Fig. 11s a diagram iHustrating a network 100 in which aspects of the present
disclosure may be practiced. The network 100 may be an LTE network or some other
wireless network, such as a 3G or NR network. Wireless network 100 may include a
number of BSs 110 (shown as BS 110a, BS 110b, BS 110¢, and BS 110d) and other
network entitics. A BS is an entity that communicates with user equipment (UEs) and
may also be referred to as a base station, a NR BS, a Node B, agNB, a 5G node B (NB),
an access point, a transmut receive point {TRP), and/or the like. Each BS may provide
communication coverage for a particular geographic area. In 3GPP, the term “cell” can
refer to a coverage arca of a BS and/or a BS subsystem serving this coverage area,

depending on the context in which the tern 15 used.
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{0021} A BS may provide communication coverage for a macro cell, a pico cell, a
femto cell, and/or another type of cell. A macro cell may cover a relatively large
geographic area (e.g., several kilometers in radius) and may allow unrestricted access by
UEs with service subscription. A pico cell may cover a relatively small geographic arca
and may allow unrestricted access by UEs with service subscription. A femto cell may
cover a relatively small geographic area (¢.g., a home) and may allow restricted access
by UEs having association with the femto celi {e.g., UEs in a closed subscriber group
{CSGy). A BS for a macro cell may be referred to as a macro BS. A BS for a pico cell
may be referred to as a pico BS. A BS for a femto cell may be referred to as a femto BS
or a home BS. In the example shown in Fig. 1, 2 BS 110a may be a macro BS fora
macro cell 102a, a BS 110b may be a pico BS for a pico cell 102b, and a BS 110¢ may
be a femto BS for a femto cell 102¢. A BS may support one or multiple (¢ g, three)
cells. The terms “eNB”, “base station”™, “NR BS”, “gNB” “TRP”, “AP”, “node B”,
“5G: NB”, and “cell” may be used interchangeably herein,

[0022] In some aspects, a cell may not necessarily be stationary, and the geographic
arca of the cell may move according to the location of a mobile BS. In some aspects,
the BSs may be interconnected to one another and/or to one or more other BSs or
network nodes {not shown) in the access network 100 through various types of backhaul
interfaces such ag a direct physical connection, a virtual network, and/or the hke using
any suitable transport network.

{0023} Wircless network 100 may also include relay stations. A relay station 15 an
entity that can receive a transmission of data from an upstream station {c.g,aBSora
UE) and send a transmigsion of the data to a downstream station (g, a UEora BS). A
relay station may also be a UE that can relay transnussions for other UEs. Inthe

example shown in Fig. 1, a relay station |10d may communicate with macro BS 110a

~3
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and a UE 120d in order to facilitate communication between BS 110a and UE 120d. A
relay station may alsc be referred to as a relay BS, a relay base station, a relay, and/or
the hke.

[0024] Wireless network 100 may be a heterogencous network that includes BSs of
different types, ¢.g., macrc BSs, pico BSs, femto BSs, relay BSs, and/or the hike. These
different types of BSs may have different transmit power levels, different coverage
areas, and different impact on mterference in wireless network 100, For example,
macro BSs may have a high transmit power level (e.g., 3 to 40 Watts) whereas pico
BSs, femto BSs, and relay BSs may have lower transmit power levels {e.g., 0.1 10 2
Watts).

[0025] A network controller 130 may couple to a sct of BSs and may provide
coordination and control for these BSs. Network controller 130 may communicate with
the BSs via a backhaul. The BSs may also communicate with one another, e.g., directly
or indirectly via a wircless or wireline backhaul.

[3026] UEs 120 {e.g.. 120a, 120b, 120¢) may be dispersed throughout wireless
network 100, and each UE may be stationary or mobile. A UE may also be referred to
as an acecess ternunal, a terminal, a mobile station, a subscriber unit, a station, and/or the
like. A UE may be a cellular phone (c.g., a smart phone), a personal digital assistant
{PDA), a wirgless modem, a wircless communication device, a handheld device, a
Laptop computer, a cordless phone, a wireless local loop (WLL) station, a tablet, a
camgcra, a gaming device, a netbook, a smartbook, an ultrabook, medical device or
equipment, biometric sensors/devices, wearable devices {(smart watches, smart clothing,
smart glasses, smart wrist bands, smart jewelry (e.g., smart ring, smart bracelet)), an
entertainment device (e.g., a music or video device, or a satellite radio), a vehicular

component or sensor, smart meters/sensors, mdustrial manufacturing cquipment, a
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global positioning system device, or any other suitable device that is configured to
communicate via a wireless or wired medium.

{0027 Some UEs may be considered machine-type communication {(MTC) or
cvalved or enhanced machine-type conunumnication (eMTC) UEs. MTC and eMTC UEs
inchude, for example, robots, drones, remote devices, such as sensors, meters, moniors,
location tags, and/or the like, that may communicate with a base station, another device
{c.g., remote device), or some other entity. A wireless node may provide, for example,
conngctivity for or to a network {e.g., a wide area network such as Internet or a cellular
network) via a wired or wireless commanication link. Some UEs may be considered
Intemnet-of-Things (JoT) devices, and/or may be implemented as may be tmplemented
as NB-IoT (narrowband internet of things) devices. Some UEs may be considered a
Customer Premises Equipment (CPE). UE 120 may be mchided inside a housing that
houses components of UE 120, sach as processor components, memory components,
and/or the bike,

[3028] In general, any number of wireless networks may be deploved m a given
geographic area. Fach wirgless network may support a particular RAT and may operate
on one or more frequencies. A RAT may also be referred to as a radio technology, an
air interface, and/or the ike. A frequency may also be referred to as a carrier, a
frequency channel, and/or the like. Each frequency may sapportasingle RAT ina
given geographic area in order to avoid interference between wireless networks of
different RATs. In some cases, NR or 5G RAT networks mav be deployed.

[3029] In some aspects, two or morg UEs 120 {e.g, shown as UE 120a and UE
120¢} may communicate dircctly using onc or more sidelink channels {e.g., without
using a base station 110 as an intermediary 1o communicate with ong another). For

cxample, the UEs 120 mav communicate using peer-to-peer (P2P) compunications,
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device-to~-device (D2D) conununications, a vehicle-to-evervthing (V2X) protocol {¢.g.,
which may include a vehicle-to-vehicle {V2V) protocol, a vehicle-to-infrastructure
{V21) protocol, and/or the hike), a mesh network, and/or the Iike. In this case, the UE
120 may pertorm scheduling operations, resource sclection operations, and/or other
operations described elsewhere herein as being performed by the base station 110
06361 Ag mdicated above, Fig. 1 1s provided merely as an example. Other
examples are possible and may differ from what was described with regard to Fig. 1.
{0031} Fig. 2 shows a block diagram of a design 200 of base station 110 and

UE 120, which may be one of the base stations and one of the UEs in Fig. 1. Base
station 110 may be equipped with T antennas 234a through 234¢, and UE 120 may be
cquipped with R antennas 252a through 252r, where m general T2 1and K > 1.

{0632} At base station 110, a transnt processor 220 may receive data from a data
source 212 for one or more UEs, select one or more modulation and coding schemes
{MCS) for each UE based at [east in part on channel guality mdicators (CQls) received
from the UE, process (e.g.. encode and modulate) the data for cach UE based at least in
part on the MCS(s) selected for the UE, and provide data symbols for all UEs, Transnut
processor 220 may also process system miormation (¢.g., for semi-static resource
partitioning information (SRPI) and/or the like) and control information {e.g., CQI
requests, grants, upper layer signaling, and/or the bke) and provide overhead symbols
and control symbols. Transmit processor 220 may also generate reference symbols for
reference signals {e.g., the cell-specific reference signal (CRS)) and svonchronization
signals {¢.g_, the primary synchronization signal (PSS) and secondary synchronization
signal (855)). A transmit {TX) multiple-input muldtiple-cutput (MIMO} processor 230
may perform spatial processing {¢.g., precoding} on the data symbols, the control

symbaols, the overhead symbols, and/or the reference symbols, if applicable, and may

10
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provide T output symbol streams to T modulators (MODs) 232a through 232t. Each
modulator 232 may process a respective output symbol stream {¢.z., for OFDM and/or
the like) to obtam an output sample stream. Hach modulator 232 may further process
{c.g., convert to analog, amplity, filter, and upconvert) the cutput sample stream to
obtain a downlink signal. T downlink signals from modulators 232a through 232t may
be transmitted via T antenmas 234a through 234t respectively. According to various
aspects described in more detail below, the synchronization signals can be generated
with location encoding to convey additional information.

6033} At UE 120, antennas 252a throaugh 252r may receive the downlink signals
from base station 110 and/or other base stations and may provide received signals to
demodulators (DEMODs) 254a through 25471, respectively. Fach demodulator 254 may
condition {¢.g., filter, amplify, downconvert, and digitize) a received signal to obtain
input samples. Each demodulator 254 may further process the input samples (e.g., for
OFDM and/or the like) to obtain received symbols. A MIMO detector 256 may obtain
received symbols from all R demodulators 254a through 254y, perform MIMO detection
on the received symbols if applicable, and provide detected symbols. A recetve
processor 258 may process (¢.g., demodulate and decode) the detected symbols, provide
decoded data for UE 120 to a data sink 260, and provide decoded control information
and system mformation to a controlicr/processor 2806, A channel processor may
determine reference signal received power (RSRP), received signal strength indicator
{RS8S1), reference signal received quality (RSRQ), channel quality indicator (CQI,
and/or the ke In some aspects, ong or more components of UE 120 may be included
int 3 housing,

[B034] On the uplink, at UE 120, a transmit processor 264 may receive and process

data from a data source 262 and control information (¢.g., for reports comprising RSRP,

11
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RSSI, RSRQ, CQ, and/or the like) from controller/processor 280, Transmit processor
264 may also generate reference symbols for one or more reference signals. The
symbols from transmit processor 264 may be precoded by a TX MIMO processor 266 1f
applicable, further processed by modulators 254a through 254r (¢.g., for DFT-s-OFDM,
CP-OFDM, and/or the like), and transmutted to base station 110, At base station 110,
the uplink signals from UE 120 and other UEs mav be received by antennas 234,
processed by demodulators 232, detected by a MIMO detector 236 if applicable, and
further processed by a receive processor 238 to obtain decoded data and control
information sent by UE 120, Recetve processor 238 may provide the decoded data to a
data sink 239 and the decoded control mformation to controlier/processor 240, Base
station 110 may include communication unit 244 and communicate to network
controller 130 via communication unit 244. Network controller 130 may include
communication unit 294, controller/processor 290, and memory 292.

[8635] Controller/processor 240 of base station 110, controller/processor 280 of UE
120, and/or any other component{s} of Fig. 2 may perform one or more techniques
assoctated with beam failure recovery request (BFRQ) transmission for repetitious
communication, as described in more detail elsewhere herein. For example,
controller/processor 240 of hase station 110, controller/processor 280 of UE 120, and/or
any other component(s} of Fig. 2 may perform or direct operations of, for example,
process 500 of Fig. 5 and/or other processes as described hercin. Memories 242 and
282 may storc data and program codes for base station 110 and UE 120, respectively. A
scheduler 246 may schedele UESs for data transmission on the downlink and/or aplink.
6036} In some aspects, UE 120 may include means for determining that a beam
failure recovery request (BFRQ) is to be transmitied, wherein the BFRQ 1s associated

with a plurality of repctitions of a communication; means for transmitting the BFRQ
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using a particular configuration based at least in part on whether the UE has
successfilly decoded one or more of the phurality of repetitions of the communication;
means for transmitting the BFRQ before an end of the plurality of repetitions of the
communication based at least in part on the UE having successfully decoded the one or
more of the plurality of repetitions of the communication; means for transmitting the
BFRQ and an acknowledgment at or after an end of the plurality of repetitions of the
communication based at least in part on the UE having successfully decoded the one or
more of the plurality of repetitions of the communication; means for transmiiting, at or
after an end of the plorality of repetitions of the communication, the BFRQ and a
negative acknowledgment for the plurality of repetitions of the communication based at
least in part on the UE not having successfully decoded the one or more of the pluraliy
of repetitions of the communication; means for transmiiting channel state information in
association with the BFRQ; means for transmitting an acknowledgment or a negative
acknowledgment based at least in part on whether the UE successfully decoded the
plurality of repetitions of the communication; means for receiving information
wdentifving a periodicity associated with the BFRQ, wherein deternining that the BFR()
is to be transmitted 1s based at least in part on determining that a number of consecutive
beam failures has occurred within the penodicity; and/or the hike. In some aspects, such
means may include one or more components of UE 120 described in connection with
Fig. 2.

{6637} As mdicated above, Fig. 2 1s provided merely as an example. Other
examples are possible and may differ from what was described with regard to Fig. 2.
J3338] A UE may communicate with a BS using beamforming, wherein a
transmission is associated with a specific beam. The BS and/or the UE may perform

beam sweeping {e.g., using a svachronization signal block (S5B) and/or a reference
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signal (R8})-based beam sweeping technigue), thereby enabling beam measurement and
reporting by the UE. In somc cases, a UE may deternuine that a beam has failed
{referred to herein as a beam failure). The UE mayv determine or declare a beam failure
when all serving control channels of the UE fail based at least in part on a metnc, such
as a hypothetical downlink control channel block error rate (BLER)}. In some aspects,
the beam failure determination may be performed in accordance with a periodicity, such
as a periodicity associated with the SSB or the RS, In some aspects, when the UE
determines that beam failure has occurred, the UE may provide information identifving
one or more candidate beams on which to transmit a commumnication.

6639} The UE may transmit a beam failure recovery request {BFRQ) based at least
in part on detecting one or more beam fatlures. For example, if the number of
consecutive beam failures satisfies a threshold (e.g., a configured threshold), then the
UE may transmit the BFRQ. In some aspects, the UE may transmit the BFRQ using a
contention-free resource, such as a contention-free random access resource. In some
aspects, the UE may transmit the BFRQ with mformation identifving a candidate beam.
06040} A BS may transmit a communication with a plurality of repetitions to
enhance coverage for a UE. For example, the BS may transmit the communication over
multiple subframes with repetitive payloads. The communication may use tens,
hundreds, or thousands of repetitions. The UE may provide an acknowledgment {ACK)
or g negative ACK (NACK) (ACK/NACK) via a feedback channel (¢ g., a scheduled
uplink channel} after the repetitions. In some cases, this technigue may be used for
Internet of Things devices, machine-type communication devices, and/or the like.
0041} In some cases, beam failure may occur in the midst of g plurality of
repetitions of a communication. For example, a UE may deteroune that a BFRQ isto be

transmitted in the midst of a plurality of repetitions of a communication. In such a case,
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the UE may or may not have successfully decoded the communication {e.g., using soft
combining or a similar technique). Furthermore, the BS mayv not know, n the midst of
the plurality of repetitions, whether the UE has alveady successfully decoded the
communication. This may be because the ACK/NACK is provided at the end of the
plurality of repetitions. Thus, when the BS receives the BFR{Q in the midst of the
plurality of repetitions, the BS may not know whether the UE has already successfully
decoded the plurality of repetitions, which may lead to inefficient scheduling (e.g.,
unnecessary repetition, €6¢.).

06042} Some techniques and apparatuses described herein provide particular
configurations for transnutting the BFR(} based at least 1n part on whether the UE has
successfully decoded a communication associated with a plurality of repetitions. For
example, the UE may determine a resource for transmiiting the BFRQ, whether to
transmt the BRFROQ with an ACK/NACK, whether to provide a new beam indicator with
the BFRQ, whether to provide chamnel state information (CSI) with the BFRQ, and/or
the hike. The BS mayv determine whether to retransmit the communication, a
configuration for retransmitting the communication, and/or the like based at least in part
on the BFRQ and/or the ACK/NACK. Thus, the BS and/or the UE may more
cffectively utilize network resources, thereby improving throughput and reliability of
communications with the UE.

{8043} Fig. 3 is a diagram thistrating an example 300 of transmitting a BFRQ for a
repetitious communication, i accordance with various aspects of the present disclosure.
[(3044] As shown 1o Fig. 3, and by reference number 310, 3 BS 110 may transmit a
communication with a plurality of repetitions to a UE 120, In some aspects, the
communication may be a data communication {(¢.g., a shared channel, such as a physical

downlink shared channel (PDSCH), a transport block, and/or the like). In some aspects,
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the communication may be a control communication (e.g., a control channcl, such as a
physical downlink control channel (PDCCH), and/or the like). In some aspects, the
communication may be a reference signal, a synchronization signal, a synchronization
signal block, and/or the like.

{0045} The communication may be associated with a plurality of repetitions. For
example, the communication may be associated with a coverage enhancement scheme
whereby the commumication is retransnutted tens, hundreds, or thousands of times. In
some aspects, a repetition may ocoupy a subframe, a part of a subframe, or multiple
subframes.

[B046] In some aspects, the UE 120 may provide information identifving one or
more candidate beams to the BS 110, For example, the UE 120 may provide the
information identifving the one or more candidate beams based at least in part on a
beamsweeping procedurs. The BS 110 may use a beam of the ong or more candidate
beams to configure communications with the UE 120 based at least in part on a BFRQ,
as described in more detail below.

6347} As shown by reference nomber 320, the UE 120 may detect ong or more
beam failures in the nmudst of the plurality of repetitions. For example, the UE 120 may
detect the beam failure when one or more serving control channels fail based at least in
part on a hvpothetical PDCCH BLER metric. In some aspects, the UE 120 may detect
the beam failure based at least i part on a periodicity. In some aspects, the periodicity
may be associated with a reference signal (e.g., a P-CS1-KS), a synchronization signal
{e.g.. a synchronization signal block), and/or the like. In some aspects, the pericdicity
may be based at least in part on signaling from the BS 110, as described in more detail

in connection with block 410 of Fig. 4.
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[0648] As shown by reference number 330, the UE 120 mav determine that a BFRQ
1s to be transmitted. For example, the UE 120 may determine that a condition for the
BFRQ is satisfied {(¢.g., based at least n part on one or more beam failures, such as one
or more consecutive beam failures). In some aspects, the UE 120 may determine that
the condition is satisfied based at least in part on a number of consecutive beam failures
satisfying a threshold.

{6049} As further shown, the UE 120 may determine that the BFRQ is to be
transmitted using a particular configuration. In some aspects, the UE 120 may
determine that the BFRG 1s to be transmitted using the particolar configuration, or may
determine the particular configuration, based at least in part on whether the
communication has been successfully decoded. For example, the UE 120 may attempt
to decode the repetitions that have been received before determining that the BFRQ s to
be transmitted. The UE 120 may determine that the BFRG 1s to be transmitted using the
particular configuration, or may determine the particular configuration, based at least in
part on whether decoding the repetitions, that have been received before determining
that the BFRQ) is to be transmutted, 1s successful. As shown by reference number 3440,
the UE 120 may transmit the BFRQ and/or optionally an ACK/NACK (1.¢., an ACK or
a NACK) for the comnwumnication. Various aspects of the particular configuration, the
BFRQ, and/or the ACK/NACK are described in tum below.

{06561 In some aspects, the UE 120 may deternine that the BFRQ isto be
transmitted when the UE 120 determines that the BFRQ is to be transmitted. For
example, the UE 120 may determuine that the BFRE is to be transmitted before the end
of the plurality of repetitions when the UE 120 has indicated one or more candidate
beams to the B5 110.  As another example, the UE 120 may determune that the BFRQ

is 10 be transmitied before the end of the plurality of repetitions when the UE 120 has

[y
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successfully decoded one or more repetitions of the plurality of repetitions {¢.g., onc or
more repetitions that the UE 120 has already received before determining that the
BFRQ 15 to be transmitted). In such a case, the BS 110 may terminate the plurality of
repetitions and/or may schedule a new downlink beam using one or more of the one or
more candidate beams, which conserves network resources that would be used to
provide the remainder of the repetitions.

06511 In some aspects, the UE 120 may determine that the BFRQ 1510 be
transmitied at or after an end of the plurality of repetitions. For example. the UE 120
may determine that the BFRQ is to be transmitted at or after the end of the plurality of
repetitions when the UE 120 has successfully decoded the commumication. Tnsucha
case, the UE 120 may transmit the BFRQ with an ACK for the communication. In
some aspects, the BS 110 may finish the origimally scheduled repetitions {e.g., since the
UE 120 did not transmit the BFRO until the end of the plurality of repetitions), which
may conserve BS resources that would otherwise be used to determine that the
repetitions are to be terminated carly.

EEY) In some aspects, the UE 120 may determine that the BFRQ 15 to be
transmitted at or after the end of the plurality of repetiions based at least in part on the
UE 120 not having successfullv decoded the communication at a time of determining
that the BFRQ is to be transmitted. In such a case, the UE 120 may wait unti the
plurality of repetitions s finished, and may attempt to decode the plurality of repetitions
after all repetitions are received. If the UE 120 decodes the communication using the
plurality of repetitions, the UE 120 may transmit the BFRQ and an ACK {c.g., after
decoding the plurality of repetitions). Hthe UE 120 cannot decods the communication

using the plurality of repetitions, the UE 120 may provide the BFRG and a NACK.
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{0053} In some aspects, the UE 120 may provide channel state information to the
BS 110. For example, the UE 120 may provide channel state information when
decoding i not successful. In some aspects, the channel state information may identify
a signal to noise ratio (SNR}, such as a combined SNR or an average SNR during the
plurality of repetitions. In some aspects, the channel state information may identity a
reference signal received power (RSRP), such as a combined RSRP or an average RSRP
during the plurality of repetitions. In some aspects, the channel state mformation may
wdentify a mumber of subframes or repetitions {e.g., an exact number of subframes or
repetitions, an approximate number of subframes or repetitions, etc.} with a
measurement that satisfies a threshold.

[0054] In some aspects, the UE 120 may determine that the BFRQ is to be
transmitted using a particular resource, such ag a particular random access channel
{(RACH) resouree, a particular preamble sequence, and/or the ike. For example, when
the UE 120 has successfully decoded the communication, the UE 120 may transmut the
BFRQ using a particular RACH resource that indicates that the UE 120 has successtully
decoded the BFRQ. In this way, the UE 120 mav conserve resources that would
otherwise be used to indicate the ACK/NACK for the communication.

{D055] In some aspects, the UE 120 may provide an indication of channel state
information to the BS 110, For exampie, the UE 120 may provide the BFR{ using a
particolar resource {e.g., a particular RACH resource, a particular preamble sequence,
ctc.} that is associated with particular channe! state information. In some aspects, the
particular resource may indicate a number of subframes (¢.g.. an approximate number of
subframes, an exact number of subframes, otc.} recerved before the BFRG transmission
condition was satisfied, a measurement {¢.g., SNK, RSRP, ¢ic.) betore the BFRQ

transmission was triggered, or other channel state information. In some aspects, the UE
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120 may provide the indication of channel state information based at least in part on
successfil decoding of the repetitions betfore the BFRQ transmission was triggered.
[O056] In some aspects, the UE 120 may provide the indication of channel state
mformation based at least in part on unsuccessful decoding of the repetitions before the
BFR{ transmission was triggered. In such a case, the BS 110 mav schedule further
repetitions of the communication, where a number of the repetitions 1s based at least in
part on the channel state imformation,

[6057) In some aspects, the UE 120 may determine whether the BFRQ isto be
transmitted after an end of the plurality of repetitions. For example, assume that the
plurality of repetitions includes R repetitions, and assume a carrent repetition number is
r. Inthat case, when r > R {¢.g., when the end of the plurality of repetitions has been
reached}, the UE 120 may determing whether a BFRQ 15 to be transmutted. 1fthe BFRQ
is 1o be transmitted, then the UE 120 may transmit the BFRQ. In some aspects, the UE
120 may provide an ACK/NACK based at least in part on a result of decoding the
plurality of repetitions. In some aspects, when r < R, the UE 120 may not transmit the
BFRQ, even if a condition for transmitting the BFRQ 15 satisfied. In some cases, the
above-described relationships may use v > Rand r <R,

[0658] As shown by reference number 330, the BS 110 may configure one or more
beams based at least in part on the BFRE. For example, when the BS 110 has received
mformation identifving one or more candidate beams for the UE 120, the BS 110 may
configure one or more beams using the information identifying the one or more
candidate beams, as described 1n more detail elsewhere herein.

{0659} Ag shown by reference number 360, the BS 110 may schedule additional
repetitions of the communication if an ACK is not received. For example, in some

cases, the UE 120 may provide an explicit or tmplicit indication that decoding the
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plurality of repetitions was not successful. In such a case, the BS 110 may schedule
additional repetitions of the communication. In some aspects, the BS 110 may not
schedule additional repetitions of the communication (e.g., when the BS 110 receives an
explicit or implicit ACK for the communication). In some aspects, the BS 110 may
cease transmitting repetitions of a communication {e.g.. when the BS 110 receives an
explicit or implicit ACK before an end of the repetitions of the communication}. In this
way, the UE 120 and the BS 110 more efficiently utilize network resources and provide
configuration of the BFR(} for a repetitious communication.

06060} As indicated above, Fig. 3 is provided as an example. Other examples are
posaible and may differ from what was described with respect to Fig. 3.

{0061} Fig. 4 is a diagram illustrating an cxample 400 of transmitting a BFRQ fora
repetitious communication, m accordance with various aspects of the present disclosure.
{6662} Ag shown in Fig. 4, and by reference number 410, the BS 110 may transmit
mfommation identifving a BFRQ indication periodicity to the UE 120. For example, m
some cases, the BS 110 may configure a BFR(} indication periodicity of the UE 120, In
some aspects, the BS 110 may transmit the mformation identifyving the BFR{) mdication
periodicity using downlink control information (DCI), a media access control control
clement (MAC-CE), radio resource control {RRC) signaling, and/or the hike.

{0063} The BFRQ indication periodicity may identify a penodicity for which the
UE 120 15 to carry out beam fatlure detection, such as a number of subframes for which
the UE 120 1s to perform beam failure detection. In some aspects, the information
wdentitving the BFRQ indication periodicity may explicitly identify the periodicity, for
gxample, by indicating an exact number of subframes in a single period. In some
aspects, the information identifying the BFRQ indication perodicity may implicitly

identify the periodicity, for example, by configuring one or more bits to indicatc a
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number of subframes (e¢.g., an approximate number of subframes, an exact pumber of
subframes, ¢tc } in a single peried.

[B064] As shown by reference number 420, the BS 110 may transmit a
communication with a plurality of repetitions to the UE 120, as described in more detail
in connection with block 310 of Fig. 3.

{60635} Ag shown by reference number 430, the UE 120 may detect one or more
beam failures using the BFRQ) indication penodicity. For example, the UE 120 may
perform beam failure detection using the BFRQ indication periodicity configured by the
BS 110. As shown by reference number 440, the UE 120 may determine that a BFRQ
is o be transmitted using a particular configuration based at least in part on whether the
communication has been successfully decoded, and, as shown by reference number 450,
the UE 120 may transmit the BFRQ. For example, the UE 120 may deiermine that a
condition for the BFRQ 1s satisfied with regard to one or more periods of the BFR(Q
mdication periodicity. In some aspects, the UE 120 may determine that the BFRQ is to
be transmitted when the condition for the BFRE] is satisfied (e.g., irrespective of
whether the conmmanication is complete). In some aspects, the UE 120 may transmit an
ACK/NACK for the communication {e.g., when the plurality of repetitions are
complete).

{0066} As shown by reference mumber 450, the UE 120 may transnut the BFRG.
For example, the UE 120 may transmit the BFRQ when the UE 120 determines that the
BFRQ is to transmitied. As shown by reference number 460, the BS 110 may configure
one or more beams based at least in part on the BFRG. As shown by reference number
470, the BS 110 may schedule additional repetitions if no ACK is received for the
communication. For example, in some cases, the UE 120 may provide an explicit or

implicit indication that decoding the plurality of repetitions was not successful. In such
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a case, the BS 110 may schedule additional repetitions of the communication. In some
aspects, the BS 110 may not schedule additional repetitions of the communication {e.g.,
when the BS 110 receives an explicit or implicit ACK for the commumication). In some
aspects, the BS 110 may cease fransmitting repetitions of a communication {¢.g., when
the BS 110 receives an explicit or implicit ACK before an end of the repetitions of the
communication). In this way, the UE 120 and the BS 110 more efficiently utilize
network resources and provide configuration of the BFRQ indication pertodicity fora
repetitious communication.

[O067] As indicated above, Fig. 4 is provided as an example. Other examples are
posaible and may differ from what was described with respect to Fig. 4.

[0068] Fig. 5 is a diagram illustrating an cxample process 500 performed, for
example, by a UE, in accordance with various aspects of the present disclosure.
Example process 300 i1s an example where a UE {e.g.. UE 120) performs transmission
of a BFRQ for a repetitious communication.

[0069] As shown in Fig. 5, in some aspects, process 500 may include determining
that a beam failure recovery request {BFRQ} is to be transmitted, wherein the BFRG is
associated with a plurality of repetitions of a communication {block 510). For example,
the UE (c.g., using controller/processor 280 and/or the like} may determing that a BFRGQ
is to be transmitted. In some aspects, the UE may determine that the BFRQ isto be
transmitted based at least in part on a condition for the BFRQ) being satisfied. The
BFRO may be associated with a plurality of repetitions of a communication. For
example, the UE may determine that the BFR{3 is to be transmitied in the mudst of the
plurality of repetitions, in some cases.

{670} As shown in Fig. 5, in some aspects, process 500 may include transmitimg

the BFRQ using a particular configuration based at least in part on whether the UE has
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successfully decoded one or more of the plurality of repetitions of the communication
{block 520}, For example, the UE (c.g., using controller/processor 280, transnut
processor 264, TX MIMO processor 266, MOD 254, antenna 252, and/or the hike) may
transmit the BFRQ using a particular configuration based at least in part on whether the
UE has successfully decoded one or more repetitions of the plurality of repetitions of
the commumication. This is deacribed tn more detail in connection with Figs. 3 and 4.
{8671} Process 5300 may imnclude additional aspects, such as any single aspect or any
combination of aspects described below and/or 1n connection with one or more other
processes described elsewhere herein.

[06072] In some aspects, the deternunation is before an end of the plurality of
repetitions of the communication. In some aspects, the particular configuration is based
at least 1n part on whether a new beam for the plurality of repetitions of the
communication is to be indicated. In some aspects, the UE may transmit the BFRQ
betore an end of the plurality of repetitions of the communication based at least in part
on the UE having successfully decoded the one or more of the plurality of repetitions of
the communication. In some aspects, the particular configuration uses a resource that
mndicates that the UE has successfully decoded the one or more of the plurality of
repetitions of the communication.

{0673} In some aspects, the UE may transmit the BFRG and an acknowledgment at
or after an end of the phurality of repetitions of the communication based at least in part
on the UE having successfully decoded the one or more of the plurality of repetitions of
the communication.

j6374] In some aspects, the UE may transmit, at or after an end of the plurality of
repetitions of the communication, the BFRQ and a negative acknowledgment for the

plurality of repetitions of the communication based at least in part on the UE not having
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successtully decoded the one or more of the plurality of repetitions of the
communication. In some aspects, the UE may transmit channel state information in
association with the BFRQ.

[0075] In some aspects, the channel state imformation relates to at least onc of a
combined measurement duning the plurality of repetitions of the communications or a
number of received subframes with 2 measurement that satisfics a threshold. In some
aspects, the particular configuration uses a resource that indicates channel state
mnformation. In some aspects, the determination is performed after an end of the
plurality of repetitions of the conununication.

{076} In some aspects, the UE may transmit an acknowledgment or a negative
acknowledzment based at least in part on whether the UE successfully decoded the
plurality of repetitions of the communication. In some aspects, the UE may receive
mformation identifving a periodicity associated with the BFRQ), wherein determining
that the BFRQ 15 to be transmitted is based at least in part on determining that a number
of consecutive beam fatlures has cocurred within the peviodicity. In some aspects, the
information dentifying the periodicity explicitly identifies a length of the periodicity.
In some aspects, the mformation wdentifving the periodicity ncludes at least one bit that
indicates a length of the periodicity. in some aspects, the mfoumation identifying the
periodicity is received via one of downlink control mformation, a media access control
clement, or radio resource control signaling.

0077 Although Fig. 5 shows example blocks of process 500, in some aspects,
process 300 may mclade additional blocks, fewer blocks, different blacks, or differently
arranged blocks than those depicted in Fig. 5. Additionally, or alternatively, two or

more of the blocks of process 500 may be performed 1n paraliel
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[0078] The foregoing disclosure provides iflustration and description, but is not
intended to be exhaustive or to Hmit the aspects to the precise form disclosed.
Modifications and variations are possibie in light of the above disclosure or may be
acquired from practice of the aspects.

{0679} As used herein, the term component is mtended to be broadly construed as
hardware, firmware, or a combination of hardware and software. As used herein, a
processor is mmplemented in hardware, firmware, or a combination of hardware and
software.

6080} Some aspects are described herein in connection with thresholds. As used
heren, satisfymg a threshold may refer to a value being greater than the threshold,
greater than or equal to the threshold, less than the threshold, less than or equal to the
threshold, equal to the threshold, not equal to the threshold, and/or the like.

0081} It will be apparent that systems and/or methods, described herein, may be
mmplemented in different forms of hardware, firmware, or a combination of hardware
and software. The actual specialized control hardware or software code used to
mmplement these systems and/or methods is not Emiting of the aspects. Thas, the
operation and behavior of the systems and/or methods were described herein without
reference to specific software code—it being understood that software and hardware can
be designed to implement the systems and/or methods based, at least in part, on the
description herein.

06082} Even though particular combinations of features are recited in the claims
and/or disclosed in the specification, these combinations are not intended to limit the
disclosure of possible aspects. In fact, many of these features may be combined in ways
not specifically recited m the claims and/or disclosed m the specification. Although

cach dependent claim listed below may directly depend on only one claim, the
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disclosure of possible aspects includes cach dependent claim in combination with every
other claim in the claim set. A phrase referning to “at least one of” a list of items refers
to any combination of those items, including single members. As an example, “at least
one of’ g, b, or ¢” 1s intended to cover a, b, ¢, a~b, a-c, b-c, and a-b-c, as well as any
combination with multiples of the same element (¢ g, a-a, a-a-a, a-a-b, a-a-c. a-b-b. a-c-
¢, b-b, b-b-b, b-b-c, ¢c-¢, and ¢-c-¢ or any other ordering of a, b, and ¢}.

{0083} No element, act, or mstruction used heremn should be construed as critical or
essential unless explicitly described as such. Also, as used herein, the articles “2” and
“an” arc intended to mehude one or more ftems, and may be used interchangeably with
“one or more.” Furthermore, as used herein, the terms “set” and “group” are intended to
mclude one or more items {(¢.g., related items, unrelated items, a combination of related
and unrelated itoms, and/or the ke, and may be used interchangeably with “one or
more.” Where only one item is intended, the term “one” or stmilar language 1s used.
Also, as used herein, the terms “has,” “have,” “having,” and/or the like are mtended {o
be open-ended terms. Further, the phrase “based on™ 1s intended to mean “based, at

least in part, on” unless explicitly stated otherwise.
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WHAT IS CLAIMED IS:

1. A method of wireless communication performed by a user equipment (UE),
comprising:
deternining that a beam failure recovery request (BFR() is to be transmitted,
wherem the BFRG 15 associated with a plurality of repetitions of a commumication; and
transmitting the BFRQ using a particular configuration based at least in part on
whether the UFE has successfully decoded one or more of the plurality of repetitions of

the comnmumication.

2. The method of claim 1, wherein the determination is before an end of the

plurality of repetitions of the conununication.

3. The method of claim 1, wherein the particular configuration is based at least in
> &
part on whether a new beam for the plorality of repetitions of the commanication is to

be indicated.

4, The method of claim 1, wherein transmitting the BFRQ usiog the particular
configuration further comprises:

transmiiting the BFRQ before an end of the plurality of repetitions of the
communication based at least in part on the UE having successfully decoded the one or

more of the plurality of repetitions of the communication.

5. The method of claim 1, wherein the particular configuration uses a resource that
indicates that the UE has successtully decoded the one or more of the plurality of

repetitions of the communication.
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6. The method of claim 1, wherein transmitting the BFRQ using the particular
configuration further comprises:

transmitting the BFRQ and an acknowledgrent at or afier an end of the plurality
of repetitions of the communication based at least in part on the UE having successfully

decoded the one or more of the plurality of repetitions of the communication.

7. The method of claim 1, further comprising:

transmitting, at or after an end of the plurality of repetitions of the
communication, the BFR( and a negative acknowledgment for the plurality of
repetitions of the communication based at least i part on the UE not having
successfully decoded the one or more of the plurality of repetitions of the

comimunication.

3. The method of claim 1, further comprising:

tranamitting channel state information in association with the BFRQ.

9, The method of claim 8, wherein the channpel state information relates to at least
one of a combined measurcment during the plurality of repetitions of the
communications or a number of received subframes with a measurement that satisfies a

threshold.

10, The method of claim 1, wherein the particular configuration uses a resource that

mdicates channel state information.
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11, The method of claim 1, wherein the determination is performed after an end of

the plurality of repetitions of the communication.

12. The method of claim 11, further comprising;
transritting an acknowledgment or a negative acknowledgment based at least in
part on whether the UE successfully decoded the plurality of repetitions of the

conynunication.

[V,
52

The method of claim 1, further comprising:

receiving information identifying a pertodicity associated with the BFRQ,
wherein determining that the BFRQ is to be transmitted 1s based at least

in part on determining that a number of consecutive beam failures has occurred

within the pertodicity.

14. The method of claim 13, wherein the information identifying the periodicity

explicitly identifies a length of the periodicity.

15, The method of claim 13, wherein the information identifving the periodicity

nchudes at keast ong bit that mdicates a length of the periodicity.

16, The method of claim 13, wherein the information identifying the periodicity is
received via one of downlink control information, a media access control element, or

radio resource control signaling.

17. A user eguipment (UE) for wireless communication, comprising;

30
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amemory; and
one of more processors coupled to the memory, the memory and the one or more
processors contigured to:

determine that a beam failure recovery roquest (BFRQ) is 1o be
transmtted, wherein the BFRQ is associated with a plurality of repetitions ofa
communication; and

transmit the BFRQ using a particular configuration based at least m part
on whether the UE has suecessfully decoded one or more of the plurality of

repetitions of the conmmanication.

18, The UE of claim 17, wherein the determination is before an end of the plurality

of repetitions of the communication.

19, The UE of claim 17, wheremn the particular configuration is based at least in part
on whether a new beam for the plurality of repetitions of the communication is to be

indicated.

20 The UE of claim 17, wherein the one or more processors, when transmitting the
BFR{ using the particular configuration, arc further to:

transmit the BFR(Q before an end of the phirabity of repetitions of the
communication based at least in part on the UE having successfully decoded the once or

more of the plurality of repetitions of the communication.
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21, The UE of claim 17, wherein the particular configuration uses a resource that
indicates that the UE has successtully decoded the one or more of the plurality of

repetitions of the communication.

22, The UE of claim 17, wherein the one or more processors, when transmitting the
BFR using the particular configuration, are further to:

transmit the BFRQ and an acknowledgment at or aficr an end of the plurality of
repetitions of the communication based at least in part on the UE having successtully

decoded the one or more of the plurality of repetitions of the communication.

)
(5]

The UE of claim 17, wherein the one or more processors are further configured

transmit, at or after an end of the plarality of repetitions of the communication,
the BFR( and a negative acknowledgment for the plurality of repetitions of the
communication based at feast in part on the UE not having successfully decoded the one

or more of the plarality of repetitions of the communication.

24, The UE of claim 17, whercin the one or more processors are further configured
to:

transmit channel state information in association with the BFRQ.

25. The UE of claim 24, wherein the channel state information relates to at least one
of a combined measurement during the plurality of repetitions of the commumications or

a number of received subframes with a measurement that satisfies a threshold.
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26.  The UE of claim 17, wherein the particular configuration uses a resource that

indicates channel state information.

27 The UE of claim 17, wherein the determination 1s performed after an end of the

plurality of repetitions of the communication.

28.  The UE of claim 27, wherein the one or more processors are further configured
to:

transmif an acknowledgment or a negative acknowledgment based at least in
part on whether the UE successfully decoded the plurality of repetitions of the

comntunication.

No
O

The UE of claim 17, wherein the one or more processors are further configured

o
receive information identifving a periodicity associated with the BFREQ,
wherein deternining that the BFRQ 1s to be transmitted is based at least
m part on determining that a number of consecutive beam failures has occurred
within the periodicity.
30. The UE of claim 29, wherein the mformation identifying the periodicity

explicitly identifics a length of the periodicity.

31.  The UE of claim 29, wheremn the mformation identifving the periodicity includes

at Jeast one bit that indicates a length of the penodicity.
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32.  The UE of claim 29, wherem the mformation identifving the periodicity s
received via one of downlink control information, a media access control element, or

radio resource conirol signaling.

33, A non-transitory computer-readable medium stonng one or more nstructions for
wirgless communication, the ong or more Mstractions comprising:
one or more instructions that, when executed by one or more processors of a
user equipment {UE), cause the one or more processors to:
determine that a beam failure recovery request (BFRQ) s to be
tranamitted, wherein the BFRQ 15 associated with a plurality of repetitions of a
communication; and
transmit the BFRQ using a particolar configuration based at least in part
on whether the UE has successfully decoded one or more of the phurality of
repetitions of the commumnication,
34.  The non-transtiory computer-readable medium of claim 33, wherein the

determination is before an end of the plurality of repetitions of the communication.

35, The non-transitory computer-readable medium of claim 33, wherein the
particolar configuration is based at least in part on whether a new beam for the plurality
of repetitions of the communication is to be indicated.

36.  The non-transtiory computer-readable medium of claim 33, wherein the one or
more instructions, that cause the one or more processors to transmit the BFRQ using the

particular configuration, further cause the one or more processors to:
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transmut the BFR(Q before an end of the plurality of repetitions of the
communication based at least in part on the UE having successfully decoded the one or

more of the plurality of repetitions of the comnmunication.

37.  The non-transitory computer-readable medium of claim 33, wherein the
particular configuration uses a resource that indicates that the UE has saceessfully
decoded the one or more of the plurality of repetitions of the communication.
38.  The non-transtiory computer-readable medium of claim 33, wherein the one or
more instructions, that cause the one or more processors to transmit the BFRQ using the
particular contiguration, further cause the one or more processors o

transmit the BFRQ and an acknowledgment at or afier an end of the plurality of
repetitions of the communication based at least in part on the UE having successfully
decoded the one or more of the plurality of repetitions of the communication.
39, The non-transtiory computer-readable medium of claim 33, wherein the one or
more instructions, when executed by the one or more processors, further cause the one
Of OIS Processors 1o

transmit, at or after an end of the plurality of repetitions of the communication,
the BFR{ and a negative acknowledgment for the phurabity of repetitions of the
communication based at least in part on the UE not having successfully decoded the one

or more of the plarality of repetitions of the communication.
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40.  The non-transitory computer-readable mednum of claim 33, wherein the one or
more instractions, when executed by the one or more processors, further cause the one
OF OIS Processors to;

transmit channel state information in association with the BFRQ.

41, The non-transitory computer-readable mediom of claim 40, wherein the channel
state information relates to at least one of a combined measurement duning the plurality
of repetitions of the communications or a number of received subframes with a

measurement that satisfies a threshold.

42, The non-transitory computer-readable medium of claim 33, wherein the

particelar configuration uses a resource that indicates channel state mnformation.

43. The non-transitory computer-readable medium of claim 33, wherem the
determination is performed after an end of the plurality of repetitions of the

communication.

44, The non-transitory computer-readable medium of claim 43, wherein the one or
more instructions, when executed by the one or more processors, further cause the one
OF MOTe Processors to:!

transmit an acknowledgment or a negative acknowledgment based at least in
part on whether the UE successfully decoded the plurality of repetitions of the

communication.
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45, The non-transitory computer-readable mednun of claim 33, wherein the one or
more instractions, when executed by the one or more processors, further cause the one
OF OIS Processors to;
receive information identifying a periodicity associated with the BFR{,
wherein determining that the BFRQ is to be transmitted is based at least in part
on determining that a number of consecutive beam failures has occurred within the

periodicity.

46.  The non-transitory computer-readable mednmm of claim 45, wherein the

mformation identifving the periodicity exsplicitly identifics a length of the peniodicity.

47.  The non-transitory computer-readable mediom of claim 45, wherein the
mformation identifving the periodicity includes at least one bit that indicates a length of

the periodicity.

48,  The non-transitory computer-readable mednmm of claim 45, wherein the
mformation identifving the periodicity 1s received via one of downlink control

mformation, a media access control element, or radio resource control signaling.

48, An apparatus for wireless commmumication, comprising:
means for determining that a beam failure recovery request (BFR(Q) isto be
transmitted, wherein the BFRQ is associated with a plurality of repetitions of a

commumcation; and

(O8]
~3
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means for transmitting the BFRQ using a particular configuration based at least
1 part on whether the apparatus has saccessfully decoded one or more of the plurality

of repetitions of the communication.

50.  The apparatus of claim 49, wherein the determination is before an end of the

plurality of repetitions of the communication.

51.  'The apparatos of claim 49, wherein the particular configuration is based at least
i part on whether a new beam for the plurality of repetitions of the communication 1s to

be mdicated.

52, The apparatus of claim 49, wherein the means for transmitting the BFRQ using
the particular configuration further comprises:

means for transmutting the BFRQ before an end of the plurahity of repetitions of
the communication based at least in part on the apparatus having successfully decoded

the one or more of the plurality of repetitions of the communication.

53, The apparatus of claim 49, wherein the particular contiguration uses a resource
that indicates that the apparatus has successfully decoded the one or more of the

plurality of repetitions of the communication.

54.  'The apparatos of claim 49, wherein the means transmitting the BFRQ using the
particudar configuration further comprises:
means for transmitting the BFRQ and an acknowledgment at or after an end of

the plurality of repetitions of the comununication based at least in part on the apparatus
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having successtully decoded the one or more of the plurality of repetitions of the

commmunication.

(3]
A

The apparatus of claim 49, further comprising:

means for transmitting, at or after an end of the plurality of repetitions of the
communication, the BFR(Q and a negative acknowledgment for the plorality of
repetitions of the communication based at least in part on the apparatus not having
successfilly decoded the one or more of the plarality of repetitions of the

communication.

56.  The apparatus of claim 4%, further comprising:

means for transmitting channel state information in association with the BFRQ.

57.  The apparatus of claim 56, wheren the channel state information relates to at
least one of a combined measurement during the plurality of repetitions of the
commumnications or a number of received subframes with 3 measorement that satisfics a

threshold.

58.  The apparatus of claim 49, wherein the particolar configuration uses a resource

that indicates channel state information.

59.  'The apparatos of claim 49, wherein the determination is performed after an end

of the plurality of repetitions of the commumnication,

60.  The apparatus of claim 39, further comprising:
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means for transmitting an acknowledgment or a negative acknowledgment based
at least in part on whether the apparatus successfully decoded the phurality of repetitions

of the communication.

61.  The apparatus of claim 49, further comprising:
means for receiving imformation dentifving a periodicity associated with the
BFRQ,
wherein determining that the BFR{) 1s to be transmitted is based at least
in part on determining that a number of consecutive beam failares has occurred

within the pernodicity.

62.  The apparatus of claim 61, wherein the mformation identifving the penodicity

explicitly identifies a length of the periodicity.

63. The apparatus of claim 61, wherein the information identifving the periodicity

includes at least one bit that indicates a length of the periodicity.

64.  The apparatus of claim 61, wherein the mformation identifving the periodicity is

received via one of downlink control information, a media access control element, or

radic resource control signaling.
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