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TECHNIQUES FOR UPLINK PERFORMANCE OPTIMIZATION IN
DUAL CARRIER OPERATION

CROSS-REFERENCE TO RELATED APPLICATION
{66011 This Patent Application claims priority to U8, Provisional Patent Application No.
62/705,900, filed on July 21, 2020, entitled “TECHNIQUES FOR UPLINK PERFORMANCE
OPTIMIZATION IN DUAL CARRIER OPERATION,” and U.S. Nonprovisional Patent
Applicaiion No. 17/248 472, filed on January 26, 2021, entitled “TECHNIQUES FOR UPLINK
PERFORMANCE OPTIMIZATION IN DUAL CARRIER OPERATION,” which arc hereby

expressly ncorporated by reference herein

FIELD OF THE DISCLOSURE
[B302]  Aspects of the present disclosure generally relate to wireless communication and to

techniques and apparatuses for uplink performance optimization in dual carrier operation.

DESCRIPTION OF RELATED ART
[6003] Wircless commumication systems are widely deployed to provide various
telecommunication serviges such as telephony, video, data, messaging, and broadcasts. Typical
wircless communication systems may employ multiple~access technologies capable of
supporting communication with multiple users by sharing available system resources (e.g.,
bandwidth, transmit power, and/or the like). Examples of such muitiple-access technologies
include code division multiple access (CDMA) systemas, time division multiple access (TDMA)
systens, frequency-division multiple access (FDMA ) systeros, orthogonal frequency-division
roultiple access {OFDMA) svstems, single-cawier frequency -division multiple access (SC-
FDMA) systems, time division synchronous code division suuliiple access (TD-SCDMA)
systems, and Long Term Evohuation (L TE). LTE/LTE-Advanced is a sct of enbhancements to the
Universal Mebile Telecommunications System (UMTS) mobile standard prommlgated by the
Third Generation Partnership Project (3GPP).
{8004} A wireless network may include a nurber of base stations (BSs) that can support
comnuaication for a munber of aser equipments (UEs). A UE may communicate with a BS via
the downlink and wplink, The downlink {or forward bink) refers to the communication link from
the BS to the UE, and the uphink (or reverse link) refers o the communication link from the UE
to the BS. As will be described in more detail herein, a BS may be referred to as a Node B, a
gNB, an access point (AP), a radic head, a transmit receive point (TRP), a New Radio (NR) BS,
a 5(3 Node B, and/or the like,
[B305]  The above multiple access fechnologics have been adopted in various

telecommurdcation standards to provide a conumon protocol that enables different user
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cquipment 16 comuunicate on a municipal, national, regional, and cven global level. NR|
which may also be referred to as 5G, is a set of enhancements to the LTE mobile standard
promulgated by the 3GPP. NR is designed to better support mobile broadband Internet access
by improving spectral efficiency, lowering costs, traproving services, making use of new
spectnum, and better integrating with ather open standards using orthogonal frequency division
multiplexing (OFDM) with a cyclic prefix (CP)y (CP-OFDM) on the downdink (DL), using CP-
OFDM and/or SC-FDM (e.g., also known as discrete Fourier transform spread OFDM (BFT-5-
OFDM}) on the uplink (UL), as well as supporting beamforming, multiple-input multiple~output
(MIMO) antonna technology. and carrier aggregation. As the demand for mobile broadband
access continues to increase, further improvoments in L'TE, NR, and other radio access

technologics remain useful.

SUMMARY
JB306] In some aspects, a method of wircless communication performed by a UE includes:
communicating on a primary carrier using a first antenna port, conmmnicating on a secondary
carrier using a second antenna port; determining whether (o switch the secondary camier from
the second antermna port to the first antenna port based on a channel condition associated with
the second antenna port; and switching the secondary carrier from the second antenna port to the
first antenna port based oo a determination to switch the secondary carrier from the second
anteona port to the first anteona port.
[6607]  In some aspects, the method inchides switching the primary carrier from the first
antenna peort to the second antenna port based on the determination to switch the secondary
cargier from the second aotenna port to the first antenna port.
[BO08]  Insome aspects, the determination whether to switch the secondary carder fram the
second antenna pott to the first andeona pott corprises: determining that the chanoel condition
associated with the second antenna port satisfics a threshold for cormrunicating using the
primary carrier, and detennimng whether to switch the secondary caraier from the second
antenna pott to the first antenna post based on the determination that the channed condition
associated with the second antenna port satisfics the threshold for communicating using the
primary carrier.
JBB09]  In some aspects, the threshold is associated with at least one oft a block error rate
associated with the second antenna port, a received signal strength indicator associated with the
second antenna port, or a signal~to-noise ratio associated with the sccond antonma port.
[6818] Insome aspects, the deternunation of whether (o switch the secondary carder from
the second antenna port 1o the first antenna port is further based on a UE benefit associated with

a switch of the secondary carrier from the second antenna port 1o the first antenma port.
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{6611} In some aspects. the UE benefit is associated with at least one of improving transmit
power, increasing throughput, or improving call sustainability.

[BG12]  Insome aspecis, the detenaination of whether to switch the secondary carrier from
the second antenna port to the first antenna poxt is further based on information associated with
resgurce atlocations for the primary camrier and information associated with resaurce allocations
for the secondary carricr.

[66313]  Insome aspects, the methed includes determining, afier the switching of the
secondary carrier from the second antenna port to the first anienna post, whether to switch the
secondary camier from the first antenna port to the second antenna port based on another
channel condition associated with the second antenna port, and switching the secondary carrier
from the first antenna port to the sccond antenma port based on a determination to switch the
secondary carrier from the first antenna port to the first anlenna port.

{6814} In some aspects, the method includes switching the primary carrier from the second
antenina port to the first antenna port based on the determination to switch the secondary carrier
from the first antenna post o the second antenna port.

[B315]  Insome aspects, the determination of whether to switch the secondary carrier from
the first antenna port to the second antenna port based on the other channel condition comprises:
determining that the other channel condition associated with the sccond antenna port fails to
satistv a theeshold for conwunicating using the pomary carrier, and deicomining to switch the
secondary carrier from the first astenna port to the second antenna port based on the
determination that the other channel condition associated with the second anteona port fails to
satisfy the threshold for conununicating using the primary camier.

{6316} Insome aspects, the determination of whether to switch the secondary carder from
the first antenna port o the second anlenna port s triggered based on expiration of a timer,
{8617] Insome aspects, the determination of whether to switch the secondary carrier from
the first antenna port to the second antenna port is triggered based on a detoction of an evert.
[6318]  Insome aspects, the UE is operating in a doal connectivity (DC) mode, the primary
carrier 1s an anchor carrier associated with the BC mode, and the secondary carnier is a gon-
anchor carrier associated with the DC mode.

[BGI9] In somc aspects, the primary carrier is an LTE carrier and the secondary carrier is an
NR carrier.

j6328]  Insome aspects, the UE is operating in a dual subseriber identity module (SPM) dual
active mode, the primary carnier is associated with a first SIM, and the secondary carrier is
associated with a second SIM.

{68211 In some aspects, a UE for wireless communication inchides a memory and one or

more processors operatively coupled to the memory, the memory and the one or more
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processors configured 10! communicate on a primary carrier using a first anteona port;
conununicate on a secondary carner using a second antenna port; determine whether to switch
the secondary carrier from the second antenna port to the first antenna port based on a channed
condition associated with the second antenna port; and switch the secondary camier from the
sccond antenna port to the first antenna port based on a determination to switch the secondary
carrier from the second antenna port to the first antenna port.

jB322]  In some aspects, the one or more processors are further configured to switch the
primary carner from the first anlenna port to the sccond antenna port based on the determination
to switch the secondary carrier from the second antenna port to the first antenna port.

[6G23] In some aspects, the one or more processors are condfigored to, when determining
whether to switch the secondary carrier from the second antenmna port to the first antenna port:
determine that the channel condition associated with the second antenma port satisfics a
threshold for communicating using the primary camicr, and determine whether to swiich the
secondary carrier from the sccond antenna port to the first anienna port based on the
determination that the channel condition associated with the second antensa port satisfies the
threshold for communicating using the prmary carrier,

[0024] In some aspects, the theeshold is associated with at least one of a block error rate
associated with the sccond antenna port, a roccived signal strength 1ndicator associated with the
sccond antenna port, o7 a signal-to-noise ratio associated with the second antenna port.

{025]  Insome aspects, the determination of whether to switch the secondary carrier from
the second antenna port to the first antenna port is fusther based on a UE benefit associated with
a switch of the secondary carrier from the second antenna port to the first antenna port.

{B826]  In somc aspects, the UE benefii is associated with at least one of improving transmit
power, increasing throvghput, or tmproving call sustainability.

{0271 Insome aspects, the determination of whether to switch the secondary carrier from
the second antenna port to the first antenna port 1s further based on information associated with
resource allocations for the primary carrier and information associated with resource alocations
for the secondary carrier,

{88281 In some aspects, the one or more processors are further configured to: determine, after
the switching of the sccondary carner from the second antenna port to the first antenna port,
whether to switch the secondary carrier from the first antenna port to the second antenna port
based on another channel condition associated with the second antenna port, and switch the
secondary carrier from the first antenna port to the sccond antenna port basedona

determination to switch the secondary carrier from the first antenma port to the first antenna port.
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{66291 In some aspects, the one of mow processors are further configured to switch the
primary carner from the second antensa port to the fust antenna port based on the determination
to swiich the secondary carrier from the first antenna pott to the second astenna port.

[BG30]  In some aspects, the one or more processots are configured to, when deteomining
whether to switch the secondary carrier from the first antenna port to the second antenna port
based on the other channel condition: determige that the other chanael condition associated with
the second antenna port fails {6 satisfy a threshold for communicating using the primary carricr,
and determine to switch the secondary carrier from the first antenna port to the second antenna
port based on the determination that the other channel condition associated with the second
antenna port fails to satisty the threshold for commumnicating using the primary carrier.

J6631]  Insome aspects, the determination of whether to switch the secondary carder from
the first antenna port (o the second anlenna port 1S triggered based on expiration of a timer,
{68321 Insome aspects, the deternunation of whether (o switch the secondary carder from
the first antenna port o the sccond antenna port is triggered based on a detection of an event.
[3333]  In some aspects, the UE is operating in a DC mode, the primary carrier is an anchor
carrier associated with the DC mode, and the secondary carrier is a non-anchor carriey
associated with the DC mode.

{68341 Tn some aspects, the primary carrier is an LTE carrder and the secondary cartier is an
NR carrier.

[B335]  Insome aspects, the UFE is operating in a dual SIM dual active mode, the primary
carrier is associated with a first SIM, and the secondary carrier is associated with a second SIM.
[6636] In some aspects, a non-transitory computer-readable medinm storing one or more
instructions for witeless conununication includes one or more instructions that, when executed
bv one or more processors of a UE, cause the one 01 morg processors to) communicate on a
primaty carner using a first antenna port; cormunicate on a secondary carrier usigg a second
antenna port; determine whether to switch the secondary carnier from the second antenna port to
the first antenina port based on a changel condition associated with the second antenna port; and
switch the secondary carrier from the sccond anterma port to the first antenna port based ona
determination to switch the secondary carrier from the second antenna port to the {irst anterma
port.

{88371 In some aspects, the one or more instructions, when executed by the one or more
processors, further cause the one or more processors 1o switch the primary carrier from the first
antenina port to the second antenna port based on the determination to switch the secondary
carrier from the second antenna port to the first antenna port.

[B338]  In some aspects, the one or more instructions, when causing the one or more

processars fo determine whether to switch the secondary carrier from the second antenna port o
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the first antenma port, cause the one or more processots o) determine that the chanoel condition
associated with the second antenna pott satisfies a threshold for communicating using the
primary carrier, and detenmine whether to switch the secondary carrier from the second antenna
port to the first antenna port based on the determination that the channel conditon associated
with the second antenna port satisfics the thresheld for communicating using the primary
carrier.

JB339]  In some aspects, the threshold is associated with at least one oft a block error rate
associated with the second antenna port, a received signal strength indicator associated with the
second antenna port, or a signal~to-noise ratio associated with the sccond antonma port.

[6048] In some aspects, the deternunation of whether (o switch the secondary carder from
the second antenna port to the first antenna port is futher based on a UE benefit associated with
a switch of the secondary carrier from the second antenna port 1o the first antenma port.

[3341]  In some aspects, the UE benefit is associated with at least one of improving transmit
power, increasing throughput, or tmproving call sustainability.

[6G42] In some aspects, the determination of whether to switch the secondary cartier from
the second antenna port to the first antenna port is further based on information associated with
resaurce atlocations for the primary carrier and information associated with resource allocations
for the secondary carricr,

{0043}  In some aspacts, the one or more instructions, when executed by the ong or mowr
processers, frther cause the one or more processors to: determine, after the switching of the
secondary carcier from the second antenna port to the first antenna poxt, whether to switch the
secondary carrier from the first antenna port to the sceond antenna port based on another
channel condilion associated with the sccond antenna port. and switch the secondary carnier
from the {first antenna port to the second anlenna port based on a detenmination to switch the
sccondary carrier from the first antenna port to the first antenna port.

j8344]  In some aspects, the one or more instructions, when executed by the one or more
processors, further canse the one or more processors to switch the primary carrier from the
second antenna port to the first antonna port based on the determination to switch the secondary
carrier from the first antenna port to the sccond antenna port.

[B043]  In some aspects, the one or more instructions, when causing the one or more
processors to determine whether to switch the secondary carrvier from the first antenna port to
the second antenna port based on the other chanwel condition, cause the one 6r more processors
to: deternuine that the other channel condition associated with the second antenna port fails to
satisfy a threshold for commmunicating using the primary carrier, and determine to switch the

secondary carrier from the first andenna pott 1o the second anicnna port based onthe
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determination that the other channel condition associated with the second anteona port fails to
satisfy the threshold for comununicating using the primary cawier.

[6646]  Tuosome aspects, the determination of whether to switch the secondary carder from
the first antenna port o the second anlenna port s triggered based on expiration of a timer,
{8047] Insome aspects, the determination of whether to switch the secondary carrier from
the first antenna port to the second antenna port is triggered based on a detoction of an evert.
[3348]  In some aspects, the UE is operating in a DC mode, the prmary carrier is an anchor
carrier associated with the DC mode. and the secondary carrier 1S a non-anchor carner
associated with the DC mode.

{8849}  In somc aspects, the primary carrier is an LTE carrier and the secondary carrier is an
NR carner.

[B338]  Insome aspects, the UE is operating in a dual SIM dual active mode, the primary
carrier 18 associated with a first SIM, and the secondary carrier is associated with a second SEM.
[6G51] In some aspects, an apparatus for wireless communication includes: means for
communicaling on a primary carrier using a first antenna port; means for communicating on a
secondary carrier using 4 sccond antenna port; means for determining whether to switch the
secondary carrier from the sccond antenna port to the first antenna port based on a channel
condition associated with the second antenna port; and means for switching the secondary
carricr from the second antenna port to the first antenna port based on a determination to swiich
the secondary carrier from the second antenna port to the first antonna port.

[B3S2]  In some aspects, the apparstus includes means for switching the primary carder from
the fiest antenna port to the second antenna poxt based on the deternunation to switch the
secondary cargier from the second antenna port to the first antenna poxt,

[6653]  Tosome aspects, the means for deternining whether to switch the secondary carrier
from the second astenoa port to the first antenna port compuses: means for determining that the
channel condition associated with the second anlenna port satisfies a threshold for
comrmunicating wusing the primary carricr, and means for determining whether to switch the
secondary carrier from the second antenna port to the first anlenna port based on the
determination that the channel condition associated with the second antenna port satisfies the
threshold for communicating using the prirnary carrier,

{6834}  In some aspects, the threshold is associated with at least one of: a block error rate
associated with the second antenna port, a received signal strength indicator associated with the
second anterma port, or a signal-to-noise ratio associated with the second antenna port.

JBB35]  In some aspects, the determination of whether to switch the secondary carder from
the second antenna port to the first antenna port is further based on a UE benefit associated with

a switch of the secondary carrier from the second antenna port to the first antenna port.
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[6656]  In some aspects. the UE benefit is associated with at least one of improving transmit
power, increasing throughput, or improving call sustainability.

[BGS7]  Insome aspects, the detenaination of whether to switch the secondary carrier from
the second antenna port to the first antenna poxt is further based on information associated with
resouirce atlocations for the primary camier and information associated with rescurce allocations
for the secondary carricr.

[6358]  In some aspects, the apparatus includes means for determining, after the switching of
the secondary carrier from the second antenna port to the first antenna port, whether to switch
the secondary carrier from the first antenna port to the second antenna port based on another
channel condition associated with the second antenna port, and means for switching the
secondary carrier from the first antenna port to the second antenna port basedona
determination 1o switch the sccondary carrier from the first antenna port to the first antenma port.
[B839]  In some aspects, the apparatus includes means for switching the primary carrier from
the second antenna port to the first antenna port based on the determination to swiich the
secondary carrier from the first antenna port o the second antenna port.

[3368]  Insome aspects, the means for determining whether to switch the secondary carrier
from the first antenna port 1o the second antenna port based on the other channel condition
comprises; means for determining that the other channel condition associated with the sccond
argenna pott fails to satisfy a threshold for comumonicating using the primary camier, and means
for deteraining to switch the secondary carrier from the first antenna port to the second antenna
port based on the determination that the other chaonel condition asseciated with the second
antenna pott fails to satisty the threshold for conunuuicating using the primary carner

{061]  Insome aspects, the determination of whether to switch the secondary carrier from
the first antenna port o the second anlenna port 15 tnggered based on expiration of a timer.
{8062] Insome aspects, the determination of whether to switch the secondary carrier from
the first antenna port to the second antenna port is triggered based on a detoction of an evert.
{3363} In some aspects, the UE is operating in a DC mode, the prmary carrier is an anchor
carrier associated with the DC mode. and the secondary carrier is a non-anchor carner
associated with the DC mode.

{8864} In somc aspects, the primary carrier is an LTE carrier and the secondary carrier is an
NR carrier.

[B365]  In some aspects, the UE is operating in a dual SIM dual active mode, the primary
carrier 18 associated with a first SIM, and the secondary carrier is associated with a second SEM.
[8066] Aspects generally include a method, apparatus, sysiem, computer program product,

non-transitory computer-readable medium, user equipment, base station, wireless
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conununication device, and/or processing system as substantially described herein with
reference to and as lustrated by the deawings and specification.

[6667]  The foregoing has outlined 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 featues and advantages will be described bercinaficr. The
conception and specific examples disclosed may be readily utilized as a basis for modifving 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 concepts disclosed herein, both their orgamzation and method of operation, together with
associated 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 purposes

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

BRIEF DESCRIPTION OF THE DRAWINGS
[6068] So that the above-recited features of the present disclosure can be pudersiood in
detail, a more particular description, briefly summarized above, may be had by reference to
aspects, some of which arc llusirated in the appended drawings. 1t is 1o be noted, however, that
the appended drawings iftustrate only certain typical aspects of this disclosure and are therefore
not 10 be considered limiting of its scope, for the description may admit o other equally
cifective aspects. The same reference numbers in different drawings may identify the same or
similar clements.
{3369 Fig. 1is a diagram llustrating an example of a wireless network, in accordance with
various aspects of the present disclosure.
{6670} Fig. 2 is a diagram illusteating an exanple of a base station in corammnication with a
UE 1 a wireless network, in accordance with various aspects of the present discloswe.
[BG71}  Figs 3A and 3B are diagrams illusteating an example associated with uplink
petformance optimization in dual catrier operation, 1n accordance with varicus aspects of the
present disclosure.
[6672]) Fig 4isa diagrandilusteating an example process associated with uplink
performance optimization in dual carrier operation, in accordance with various aspects of the
present disclosure.
{8873} Fig. 5 is a block diagram of an example apparatus for wireless comumunication, in
accordance with various aspects of the present disclosare.
{3374} Fig. 6 is a block diagram of an example apparaius for wireless communication, in

accordance with various aspects of the present disclosuc.
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DETAILED DESCRIPTION
[6G75]  Varilous aspects of the disclosure are described more fully hereinafter with refererce
1o the accompanving drawings. This disclosure may, however, be embodicd 1o many different
forms and should not be construed as imited to any specific stracture or function presented
throughowt this disclosnre. Rather, these aspects are provided so that this disclosure will be
thorough and complete, and will fully convey the scope of the disclosure to those skilied in the
art. Based on the teachings herein one skilled in the art should appreciate that the scope of the
disclosure is intended (o 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 mumber of
the aspects set forth herein. In addition, the scope of the disclosure is intended to cover such an
apparatas or method which is practiced using other structure, functionality, or structure and
functionality in addition to or other than the various aspects of the disciosure set forth berein. It
should be understood that any aspect of the disclosure disclosed herein may be embodied by one
or mere clements of a claim,
[6676]  Scveral aspects of telecommunication systems will sow be presented with reference
10 various apparatuses and techoiques. These apparatuses and techoiques will be descnibed in
the following detailed description and ihistrated 1n the accompanying drawings by various
blocks, modules, components, circuits, steps, processes, algorithms, and/or the like (collectively
referred to as “clements”™). These clements may be implemented using hardware, softwase, or
combinations thercof, Whether such clements are implemented as hardware or software
depends upon the particular application and design constraints imposed on the overall svsiem.
[6G77] 1t should be noted that while aspects may be described herein using terminology
commonly associated with a 3G or MR radio access twehnology (RAT), aspects of the present
disclosure can be applhied to other HATs, such as a 3G RAT, a 4G RAT, and/or a RAT
subsequent to 5G (e.g., 6G).
[B378]  Fig 1is a diagram illustrating an example of a wireless network 100, in accordance
with varions aspects of the present disclosure. The wireless network 100 may be or may include
clements of a 3G (NR) network, an LTE network, and/or the like. The wircless network 100
may include a number of base stations 110 (shown as BS 110a, BS 110b, BS 110¢, and BS
1164d) and other network entities. A base station (BS) is an entity that communicates with user
cquipment (UEs) and may also be referred o as aa NR BS, aMNode B, a gNB, a5G node B
{NB}, an access point, a transmoit receive point {TRP), and/or the lke. Each BS may provide
commupnication coverage for a particalar geographic area. In 3GPP, the term “cell” can refer to
a coverage arca of a BS and/or a BS sobsystem serving this coverage area, depending on the

context in winch the term is used.
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{66791 A BS mav provide comraunication coverage for a macro cell, a pico cell, a fendo cell,
and/or another type of cell. A macro cell may cover a relatively large geographic area (€.8.,
several Kilometers i radius) and may allow untestricted access by UEs with service
subscription. A pico cell may cover a relatively sraall geographic area and may aliow
unrestricted access by UEs with service subscription. A femto cell may cover a relatively soall
geographic area (¢.g., a home) and may allow restricted access by UEs having association with
the femto cell {e.g., UEs in a closed subscriber group (CSGY). A BS for a macro cell may be
referred 1o as a macro BS, A BS for a pico cell may be referred to as a pico BS, ABSfora
femto cell may be referred to as a femio BS or a home BS. In the example showninFig |, a
BS 110a may be a macro BS for a macro cell 102a, a BS 116b may be a pico BS for a pico cell
102b, and a BS 110¢ may be a femito BS for a fomto cell 102¢. A BS may support one or
multipie (¢.g., three) cells. The terms “eNB”, “base station”™, “NR B&”, “gNB”, “TRP”, “AP",
“node B, “5G NB”, and “cell” may be used interchangeably herein.

[6G84] In some aspects, a cell may not necessarily be stationary, and the geographic area of
the cell may move according to the location of a mobile BS. In some aspects, the BSs may be
interconnected to one ancther and/or to one or more other BSs or network nodes (not shown) in
the wircless network 100 through various tvpes of backhau! idedaces such as a direct physical
connection, a virtual network, and/or the like psing any suitable transport network.

{6881}  Wireless network 100 may also include relay stations. A relay station is an entity that
can receive a transmission of data fror an apstream stalion (2.2, a BS ora UE) and send a
transmission of the data (o a downstream station {e.g., a UE or a BS). A relay station may also
be a UE that can relay transmissions for other UEs. In the example shown in Fig. 1, arelay BS
110d may communicate with macro BS 110a and a UE 1204 in order to facilitate
communication between BS 110a and UE 120d. A relay BS may also be referred {o as a relay
station, a relay base station, a relay, and/or the e,

JB082]  Wireless network 100 may be a heterogencouns network that inchides BSs of different
types, e.g., macro BSs, pico BSs, femto BSs, relay BSs, and/or the like. These different types of
BSs mav have different transmit power fevels, different coverage areas, and different impacts on
interference in wireless network 100, For example, macro BSs may have a high transmit power
level (e.g.. 5 to 40 watts) whereas pico BSs, fomto BSs, and relay BSs may have lower transmit
power levels {e.z., 0.1 to 2 watts).

{66831 A network coniroller 130 may couple to a set of BSs and may provide coordination
and condrol for these BSs. Network contreller 130 may communicate with the Blsviaa
backhaul. The BSs may alse communicate with one ancther, directly or indirectly, viaa

wireless or wireline backhaul.
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[6G84] UEs 120 (e.g., 1204, 120b, 120¢) may be dispersed throughout wireless network 100,
and each UE may be stationary or mobile. A UE may also be refereed to as an access terminal,
a terminal, a mobile station, a subscriber unit, a station, and/or the ke, A UE may be a cellnlar
phone (e.g.. a smart phone}, 3 personal digital assistant (PDA), 3 wircless madem, a wireless
comrmunication device, a handheld device, a laptop computer, a cordless phone, a wircless local
loop (WLL) station, a tablet, a camera, a gaming device, a netbook, a smartbook, an ulirabook, a
medical device or equipment, biometric sensors/devices, wearable devices (smart watches,
smart clothing, smart glasses, smart wrist bands, smart jewehy (¢.g., smart ring, smart
bracelet)), an entertainment device {e.g., a masic or video device, or a satellite radio), a
vehicular component or sonsor, smart meters/sensors, industrial manufacturing cquipment, a
global positioning system device, or any other suitabie device that is configured to communicate
via a wireless or wired mediun.

{66851  Some UEs may be considered maching-tvpe compmmnication (MTC) or evolved or
enhanced machine-type comnmunication (eMTC) UEs. MTC and eMTC UEs include, for
example, robots, drones, remote devices, sensors, meters, monitors, lecation tags, and/or the
like, that may commmunicate with a base station, another device (¢.g., remaie device), or sonr
other entity. A witeless pode may provide, for example, conoectivity for or to a network {e.g., a
wide arca network such as Internet or a cethdar network) via a wired or wireless commanication
link. Some UTs may be considered Inferpet-of-Things (10T} devices. and/or may be
inplemented as NB-IoT (narrowband internet of things) devices. Some UEs may be considered
a Custorner Premises Equipment (CPE). UE 120 may be included inside a howusing that houses
components of UE 120, such as processor components, memory conponents, and/or the like. In
some aspects, the processor components and the memory components may be coupled

together. For example, the processor components (€.2., one of more processors) and the
MeMory COmponenis {€.g., a memorv) mayv be operatively coupled, communicatively coupled,
clectronically coupled, clectrically conpled, and/or the like.

[6G86] In general, any number of witcless networks may be deploved in a given geographic
area. Fach wireless 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 ioterface, and/or the
like. A frequency may also be referced to as a carnier, a freguency channel, and/or the ke
Fach frequency may support a single RAT in a given geographic arca in owder to avoid
inferference between wireless networks of different RATs. Tn some cases, NR or 3G RAT
networks may be deployed.

{6887}  In somc aspects, two or more UEs 12¢ (e.g., shown as UE 1262 and UE 120¢) may
commopunicate directly using onc or more sidelink channels {e.g., withow! using a basc station
110 as an intermediary (o commumicate with one another). For example, the UEs 120 may

commupcate using peer-io-peer (P2P) compmunications, device-to~device (D2D)
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copunugications, a vehicle-to-everything (VZX) protocal (e.g., which may inchude a vebicle-to-
vehicke (V2V) protocol, a vehicle-to-tnfrastructure (V21) protocol, and/or the tike), a mesh
petwork, and/or the hike. In this case, the UE 120 may perforn scheduling operations, resonice
sclection operations, and/or other operations described elsewhere herein as being performed by
the base station 110,

B8] Devices of wircless network 100 may conmmmnicate using the electromagnetic
spectram, which may be subdivided based on frequency or wavelength into various classes,
bands, channels, and/or the like. For example, devices of wireless network 100 may
communicate using an operating band having a first frequency range (FR1), which may span
from 410 MHz 10 7.125 GHz, and/or may commmnicate using an operating band having a
second frequency range (FR2), which mayv span from 24.25 GHz 10 52.6 GHz. The frequencies
between FR1 and FR2 are sometimes referred o as mid-band frequencies. Although a portion
of FR1 is greater than 6 GHz, FR1 s often refened to as a “sub-6 GHz” band. Simiady, FR2 s
often referred to as a “millimeter wave™ band despite beiog different from the extremely high
frequency (EHF) baod (30 GHz — 300 GHz) which is identificd by the Intemmational
Telecommumications Union (FTU) as a “millimeter wave” band. Thus, urdess specifically stated
otherwise, it showld be understood that the term “sub-6 GHZ” or the like, if used hercin, may
broadly represent frequencies less than 6 GHz, frequencics within FR1, and/or mid-band
frequeencics {e.g., greater than 7.125 GHz). Similardy, unless specifically stated otherwise, it
should be understood that the term “millimeter wave” or the like, if used herein, mav broadly
represent frequencies within the EHF band, frequencies within FR2, and/or mid-band
frequencies {e.g., less than 2423 GHz). 1t is contemplated that the freguencies inchuded in FR1I
and FRZ may be modified, and tochniques descrbed herein are applicable to those modificd
frequency ranges.

[3389]  Asindicated above, Fig. 1 is provided as an example. Other examples raay differ
from what is described with regard to Fig. 1.

{6690  Fig 2 is a diagram illustrating an example 200 of 5 base station 110 in
commurdcation with a UE 120 in a wircless network 100, in accordance with various aspects of
the present disclosure. Base station 110 mayv be equipped with T antennas 234a through 234¢,
and UE 120 may be equipped with R astenoas 252a through 252, where 1o geseral T> tand R
= L

[B391]  Atbase station 110, a transmit processor 220 may receive data from a data source 212
for one or more UEs, sefect one or more modulation and coding scheres (MCS) for each UE
based at least in part on channel quality indicators (CQIs) received from the UE, process (2.2,
encode and modulate) the data for cach UE based at keast in part on the MCS(s) selected for the
UE, and provide data symbols for all UEs. Transmit processor 220 may afso process sysiem

information (¢.g., for semi-static resouree partitoning information (SRPT) and/or the ko) and

fa—
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coptrol information {e.g., COI requests, grants, upper layer sigealing, and/or the bike) and
provide overhead symbols and control svmbols. Transmit processor 220 may also genorate
reference syrabols for reference signals (e.g.. the cell-specific reference signal (CRS), a
demodulation reference signal (DMRS), and/or the like) and synchronization signals (e.g., the
primary synchronization sigaal (PSS} and secondary synchronization signal (S85)). A transmit
(TX) multiple-input maltiple-output (MIMO) processor 230 may perform spatial processing
{c.g., precoding) on the data symbols, the control symbols, the overhead symbols, and/or the
reference symbols, if applicable, and may provide T output symbol streams to T modulators
(MODs) 232a through 2321, Each modulator 232 may process a respective output symbol
stream {e.g., for OFDM and/or the Tike) to obtain an output sample stream. Each modufator 232
may further process (¢.g., convert to analog, amplify, filter, and upconvert) the output sample
strearn to obtain a downdink signal. T downliak signals from modulators 232a through 232¢
may be transmitied via T antennas 234a through 234¢, respectively.

[BG92]  ALUE 120, antennas 252a theough 2521 may receive the downlink signals from base
station 110 and/or other base stations and may provide received sigaals to demodulators
{DEMODS) 254a through 254, respectively. Each demodulator 254 may condition (e g, filter,
araphify, downconvert, and digitize) a received signal to obtain inpud samples, Each
demodulator 254 may farther process the nput samples {(e.g., for OFDM and/or the bike) to
obilain received symbols. A MIMO detector 256 may oblain received symbols from all R
demodulators 254a through 2541, perform MIMO detection on the recetved symbols if
applicable, and provide detected symbols. A receive processor 258 may process (.8,
demodulate and decode) the detected symbols, provide decoded data for UE 120 1o a data sink
260, and provide decoded control information and svstem information to a controller/processor
280. The term “controlier/processor” may refer to one or more controllers, one or more
processors, or a combination thereof, A channel processor may deterniine reference signal
received power {RSRP), received sigpal strength indicator (RSS1, reference sigoal received
quality (RSR(), channel quality indicator (CQD, and/or the ke, In some aspects, one or morg
compogents of UE 120 may be included ie a housing 284,

[B093]  Network controlier 130 may include conurmnication unit 294, controller/processor
290, and memory 292, MNetwork controller 130 may include, for example, one or more devices
in a core network. Network controler 130 may communicate with base station 110 via
comnugication urit 294,

{0094]  Ounthe uplink, at UE 120, a transmit processor 264 may receive and process data from
a data source 262 and control mnformation (¢.g.. for reports that inchide RSRP, RSS1, RSRO,
CQL, 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 if applicable, further processed by modulators
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254a through 234r (e.g., for DFT-s-OFDM, CP-OFDM, and/or the like), and transmitted to base
station 110. Tn soroe aspects, the UE 120 mchudes a trassceiver. The transcetver may ioclude
any combination of antenna(s) 252, modulators and/or demodulators 254, MIMO detector 256,
receive processor 258, transmit processor 264, apd/or TX MIMOQO processor 266, The
transceiver may be used by a processor {¢.g., controller/processor 280) and memory 282 to
perform aspects of any of the methods described herein.

JB095] At base station 110, the uplink signals from UE 120 and other UEs may be received
by antennas 234, processed by demodulators 232, detected by a MIMO detector 2363
apphicable, and further processed by a receive processor 238 (o obtain decoded data and control
information sent by UE 120. Receive processor 238 may provide the decoded data to a data
sink 239 and the decoded control idormation to controliet/processor 240. Base station 116 may
include communication unit 244 and communicate to network controlier 130 via
copunmgication unit 244, Base station 110 may ioclude a scheduler 246 1o schedule UEs 120
for downlink and/or uplink conmununications. In sooie aspects, the base station 110 includes a
transceiver. The teansceiver may include any combination of antenna(s) 234, modulators and/or
demodulators 232, MIMO detector 236, receive processor 238, transmit processor 220, and/or
TX MIMO processor 230, The transcetver may be used by a processor (€.€.,
conptroller/processor 240} and mermory 242 to perforn aspects of any of the methods described
berein.

j6096]  Controller/processor 240 of base station 110, controller/processor 280 of UE 120,
and/or any other component(s) of Fig. 2 may perfonn one or more technigues associated with
uplink performance optimization in dual carrier operation, as described in more detail elsewhere
herein. For example, controller/processor 240 of base station 110, controller/processor 280 of
LIE 120, and/or any other component(s) of Fig. 2 may perform or direct operations of, for
example, process 400 of Fig. 4 and/or other processes as described herein. Memories 242 and
282 may store data and program codes for base station 110 and UE 120, respectively. Insome
aspects, memory 242 and/or memory 282 may inchude a pon-transitory computer-readable
medinm storigg one or more instructions for wircless communication. Forexample, the one or
more instructions, when executed (e.g., ditectly, or after compiling, converting, tderpreting,
and/or the like) by onc or raore processots of the base station 110 and/or the UE 120, may cause
the one or more processors, the UE 120, and/or the base station 110 to perform or direct
operations of, for example, process 400 of Fig. 4 and/or other processes as described herein. In
SOIBE aspects, executing instructions may inchide rupning the instructlions, converting the
instructions, compiling the instructions, interpreting the instructions, and/or the like.

66971 In some aspects, UR 120 may include means for commumicating on a primary carrier
using a first antenna port; means for commumicating on 4 secondary carrier using a second

antenna port; means for determining whether (o switch the secondary camier from the second
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anteona port to the first anfenna port based on a chanoel condition associated with the second
anteona port; means for swiiching the secondary carrier from the second anteana pott o the first
antening port based on a determination to switch the secondary carrier from the second antenna
port to the first antenna port; and/or the like. In some aspects, such means may inclade one or
more components of UE 120 described i connection with Fig. 2, such as controller/processor
280, transmit processor 264, TX MIMO processor 266, MOD 254, antenna 252, DEMOD 254,
MIMO detector 256, receive processor 258, and/or the like.

JB098]  Asindicated above, Fig. 2 is provided as an example. Other examples may differ
from what 15 described with regard to Fig. 2.

[6699] AUE {e.g., aUE 120) may be capable of operating in a mode that allows the UE to
commupmicate using two frequency carriers simuliancously. Such a mode of operation is herein
referred 1o as a dual carrier mode of operation or a dual connectivity mode of operation. Sucha
UE may, for example, communicate with a first base station (c.g., a first base station 110
associated with a first radio access techmology (RAT)) using a first carrier, and may
communicate with a second base station (¢.g., a second base station 110 associated with the first
RAT or a second RAT) using a second carricr,

[BI00] A particular example of a dual carrier mode of operation is a so-called non-standalone
{NSA) mode of operation in which the UE cormunicates using an anchor carrier and a non-
anchor carrvier. Typically, the anchor carrier sapports control plane functionality (¢.g., call
origination, call termination, location registration, and/or the ldie) and possibly some user plane
functionality {¢.g., exchange of data traffic), while the non-anchor carrier primarily supports
user plance functionality. In one particular exaraple of an NSA mode of operation, the anchor
carrier is an LTE carrier and the non-anchor carrier is an NR carnier (e.g., a millimeter wave
{mmW) carrier, a sub~6 GHz carrier and/or the like). This LTE + NR NSA mode of operation is
referred 1o as an Evolved Universal Mobile Telecomrmmications Svstem Terrestrial Radio
Access (E-UTRA}-NR dual connectivity {ENDC) mode of operation. In another example of an
NSA mode of operation, the anchor carrier can be an NR carrier and the non-anchor carrier can
be an L'TE camrier. Inyet another example of the NSA mode of operation, the anchor carrier can
be a first LTE carrier and the nos-anchor carrier can be a sccond LTE carrier. T still another
example of the NSA mode of operation, the anchor carrier can be a first NR carrier and the non-
anchor carrier can be a second NR camrier. Notably, the above examples are provided for
illustrative purposes and, in practice, a UE may be configured for another type of NSA mode of
operation (e.g., an NSA mode of operation associated with a RAT other than LTE and NR).
G101}  Ancther particular example of a dual carrier mode of operation is a so-called dual
sabscriber identity modvlde dual active (DSDA) mode of operation. For example, some UEs can
be equipped with dual subscriber identity modale (5IM) cards, each stoning respective

international mobile subscriber identity (IMSI) numbers and keys associated with providing
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identification and authentication of the UE. In the DSDA mode of operation, such a UE may be
permiited to comuranicate using both SIMs sinwltasecusly on two different carriers. Here, the
two carriers can be associated with the same RAT or different RATs.

[6162]  Generally, in a dual carrier mode of operation, one cardier has priosity over the other
carrier {€.g., in terms of access o UE resowrces). Forexample, in an NSA mode of operation,
the anchor carrier has prioniiy over the non~-anchor carrier with respect to receive chain
selection, transmit antenna sclection, antenna switching decisions, uplink power sharing, and/or
the Iike. As a particudar example, a UE may have multiple antenmas {(e.g., two antennas, four
antennas, eight antennas, or the like) and may be configured to operate in the ENDC mode of
operation (i.c., an NSA mode of operation in which the anchor carrier is an LTE carrier and the
non-anchor carrier is an NR carrier, such as a sub-6 GHz carrier). In the ENDC mode of
operation, the UE may be permitied o use all of the antennas for receiving commmnications on
the anchor carder and for receiving corrmunications on the nos-anchor carrier. However, the
UE may be permitied to use only a particular one of the owiltiple astennas for transmitting
conurwnications on given carger. To identify which antenna 1S 1o be used by the anchor carrier
{before 3 hnk associated with the non-anchor carrier is established), the UE may observe
channel conditions associated with the antennas. The UE then identifies the best available
antenina (2.2, the antenna with the most favorable channel conditions), and atlocates an antenna
port associated with the best available antenna to the anchor carrier (where a given antenna port
corresponds to a particular transmiit antenna since the UE may receive communications on all of
the antennas). Upon establishing a link associated with the non-anchor carrier (e.g., at a later
time) the UE may identify which antenna is to be used by the non-anchor carrier. Here, the UE
may observe channel conditions associated with the available antennas or use the proviously
observed channel conditions. The UE then identifics the best remaining available antenna {c.g.,
the available antenna with the most favorable chanoel conditions), and allocates an antenna port
associated with the best remaining availabie anienna to the pon-aschor cagrier. Inthis shared
moulti-antenng scenaric, the anchor carner is allocated an antenna port associated with a best
avatlable antenna, and the non-anchor NR carrier is allocated an antenna port associated with
the next-best available antenna. Notably, the nomber of antenunas that are available for recciving
or transraitting on a given carrier may it some cases be lirnited based on whether the carvier is a
low-band carrier, a rmd-band carrier, or a high-band camier.

{0103] Maxiroum teansmit power Hratts (MTPLs) can vary among antennas of a UE doe to
losses related to a hardware design of the UE, suach as insertion losses, trace losses, and/or the
fike. This variation in MTPLs can impact performance of the dual carrier mode of operation.
For example, in a scenario in which an ENDC UE has antennas 1, 2, 3, and 4, the UE may
observe channel conditions that indicate that antenna 1 (corresponding to antenna port A)isa

best available antenna, and that antenna 2 (corresponding to antenna port B) is next-best
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available antenna. Following the exaraple described above, antenna port A would be allocated
to the LTE carrier (1.2, the anchor carrier) and antenna port B would be allecated to the NR
carrier {1.e., the nog-anchor carrier) since the LTE carrier effectively has prority over the NR
carrier in terms of antenna pott selection. In this scenario. assume that antenna 1 has a higher
MTPL {c.g., 25 decibel-milliwatts ((dBm)) than anteana 2 {e.g., 22 dBm).

[3184]  Insuch a situation, giving priority to the LTE carrier over the NR may hinder
performance. For example, because a significant portion of data waffic may use the NR carrier,
there may be a large number of grants on the NR carmicr, but no grants or few grants on the LTE
carrier. Further, due to the nature of NR frequencies, the NR carrier may be experience
comparatively higher pathloss than the LTE carrier. One option to overcome the pathdoss on the
NR carrier is o increase a transmit power on the NR carrier. However, because the LTE carrier
had higher priority in terms of antenna port selection {¢.g., since the LTE carrier was allocated
argenna port A), the NR carrier is forced to use the sccond best transmit antenna (correspondiog
to agtenna port B), meaning that transmit power on the NR carrier s limited (2.g., as cornpared
to an allowable transmit power oo the LTE carger). which inhibits performmance on the NR
carrier. Additionally, because there are no grants or fow grants on the LTE carrier and pathloss
on the LTE carmier is comparatively lower, the LTE carsier may be able to use the second best
antenna port withount any 1mpact on service. That is, the best transmit antenna (corresponding to
antenna pott A} is not necessanly needed for supporting communications on the LTE carrier.
Rather, the best transnuit antenna may be better utilized by the NR carrier.

[8105]  Some aspects described herein provide technigues and apparatuses for uplink
performance optinuzation in dual carrier operation. In some aspects, a UE may communicate
on a primary carrier (e.£., an anchor carrier) using a first antenna port (e.£., corresponding {0 4
best available transmit aptenna) and may comnmuicate on a secondary cartier {€.g., a non~
anchor carrier) using a second anterma port (¢.g., corresponding to a nexi-best available transmit
antenna). In some aspects, the UE may determine whether to switch the secondary carrier from
the second antenoa port to the first antenna port based on a channel condition assaciated with
the second antenna port, and may switch the sccondary carrier from the second antenna pott o
the fiest antenna port, accordingly. As described in further detail below, 1 some aspects, the
UE may determine that the chanoel condition associated with the second astenoa port satisfies a
threshold (e.g., a threshold associated with determining whether the primary cagrier can
maintain a Hnk on the sccond antenna port), and can trigger the antenna switch accordingly.
{0106]  In this way, the secondary carrier (¢.g., a carvier with a comparatively high allocation
OF Lransit power requirement) may be permitted to use the best available antenna, thercby
allowing the secondary carnier to be allocated (o an antenina port that allows for transmission at a

higher transnut power, while avoiding performance impact on the primary carrier. This
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improves overall performance associated with the UE, achievable theoughput, and call
sustainabitity when operating in a dual carner mode,

{63071  Figs. 3A and 3B arc diagrams (lustrating an exanple 300 associated with uplink
performance optiruization in daal carrier operation, in accordance with various aspects of the
present disclosure.  As shown in Figs. 3A and 3B, example 360 inchides cormmunication
between a UE (c.g., a UE 120), a first base station {e.g., a first BS 110, identified as BS1), and a
second base station {¢.g., a sccond BS 110, identified as BS2). In some aspects, the first and
second base stations may be associated with a same RAT (e.g., LTE, NR, and/or the like) or
different RATs. In some aspects, the UE, the first base station, and the second base station may
be included in a wircless network, such as wireless network 100, The first and second base
stations and the UE may communicate on first and sccond wircless access links, respectively,
cach of which may include an uplink and a dowrdink.

[6108] Asshown by reference 302, the UE may communicate {¢.g., with the first base
station) on a primary carrier using a first antenna port. Here, the first antenna port corresponds
to a ficst transioit antenna of the UE. The first antenna podt is identified 10 example 300 as Port
A. Simiarly, as shown by reference 304, the UE may commusicate (e.g., with the second base
station) on a sccondary carrer using a second antenna port. Here, the second antenna port
corresponds 1o a second transmit antenna of the UE. The second antenna port is identified in
example 300 as Post B.

{B109]  In somc aspects, the UE may be operating in an NSA mode of operation. For
example, the UE may be operating in the ENDC mode of operation. When the UE is operating
in the NSA mode, the primary carrier is the anchor carrier and the secondary carrier is the non-
anchor carrier. Alternatively, in some aspects, the UE may be a dual SIM UE operating in a
DSDA mode of operation that allows the UE to communicate using two different carriers.
[6118]  In some aspects, the primary carnier and the secondary carrier are associated with
different RATs. Forexample, the primary carrier may be an LTE carrier and the secondary
carrier may be an NR cartier {e.g., when the UE is operating in an ENDC mode of operation).
As another exaraple, the primary carrier may be an NR carrier and the secondary carrier may be
an LTE cawier. In some aspects, the primary carrier and the secondary carder are associated
with the same RAT. For example, the primary carner may be a fisst LTE cardier and the
secandary careier may be a second LTE carrier. As another example, the primary cacrier may be
a first NR carrier and the secondary cagier may be a second NR carrier.

{6311}  Tosome aspects, the UE begins communicating on the secondary carder after the UE
beging commmunicating on the primary carrier. For example, a link that uses the primary carger
may be cstablished between the UE and the first base station. In association with establishing

the link that uses the primary carrier, the UE may identtly the fiest transmit antenna as a best
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available anteona, and may allocate the fiest antenna port (Port A, which coreesponds to the first
transmit antenna) to the primary carrier. Thus, the antenna port associated with the best
available anlepna ts allocated to the pnmary camrier. Counlinuing with this example, a bk that
uses the scoondary carrior 15 established between the UE and the second base station after
cstablishment of the link that oscs the primary carrier. In association with establishing the link
that usces the secondary carrier, the UE may identify the second transmit antenna as a best
remainng available antenna, and may allocate the second antenna port (Port B, which
corresponds to the sccond transmit antenna) to the secondary carrier.

[6112]  In some aspects, the link that uses the secondary carrier may be established when the
LJE begins operation in the NSA mode. For example, when the UE is an ENDC UE, the UE
may first establish a link associated with an LTE carrier. Here, upon detecting a trigger to
commence operation in the ENDC mode, the UE may establish a link using an NR carrier.
[6113] Notably, in the scenario lustrated by references 302 and 304, the primary carrier
{c.g., the anchor carrier) is allocated the antenna port associated with the best available antenna
and the sccondary carrier (e.g., the nonr-ancher caraer) is allocated the antenna pott associated
with the best remaining available antenna

{3114} In some aspacts, as shown by reference 306, the UE may determine whether to switch
the secondary carrier from the second antenna port (Port B) to the first antenna port (Port Ay, In
somg aspects, the UE may determine whether to switch the secondary carricr from the second
antenina port to the first antenna port based on a channel condition associated with the second
antenna port. For example, in an NSA mode of operation. the UE may determine whether (o
swiich the gon-auchor carrier from the second antenna post to the first antenna port.

{6115}  Insome aspects, the determination of whether to switch the secondary carder (o the
first antenna port 1s based at least in part on 4 determination of whether the primary carrier can
maintain a link on the second antenna port. Thus, in some aspects, the determination of whether
to switch the secondary carrier is based at least in part on whether a channel condition on the
second antenna port indicates that the second antenna port would provide adequate support for
communications on the primary carrier. That is, int some aspects, the UE may determine
whether the primary carricr can maintain a link on the second antenna port based on a channel
copdition associated with the second antesna port. 18 sorue aspects, the chasnel condition
associated with the second antenna port may be based oo one or more metrics asseciated with
the second antenna port. The one or more metrics may inchude, for exarople, a block error rate
{BLER) associated with the second antenna port, a reccived signal strengih indicator (RSST)
associated with the second antenna port, a signal-to-noise ratic (SNR} associated with the
sccond antenna port, and/or another metric indicative of a channel condition at the sccond
antenina port. In some aspects, the channel condition may be a result of applying a function to

the one 01 MOTe Metrics.
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[0116]  In some aspects, the UE may determine whether to switch the secondary carder from
the second antenna port to the first antenna port by deteomining whether the channel condition
associated with the second antenoa port satisfies a theeshold for communicating on the pamary
carrier. The threshold for communicating on the primary carrier may be a thieshold associated
with determining whether the privpary carnier can maintain a link on the second antenna port. In
some aspects, the threshold is associated with one or more metrics associated with the second
antenna port. For example, the threshold may include a BLER threshold (e.g., a 5% BLER), an
RSSI threshold (e.g., a ~80 dBm RSSI), an SNR threshold (c.g., a 5 dBm SNR), and/or a
threshold for a function that operates based on a BLER, an RSS81, an SNR, and/or one or more
other metrics.

{6117}  In some aspects, the UE may detormine the one or more mictrics associated with the
sccond antenna port (e.g., by performing onc or more measuremnents associated with the
antermas of the UE), and may determine the channel condition associated with the second
antenna port based at Icast in part on the onc or more neirics. The UE may then determine
whether the channe] condition associated with the second anteona port satisfics the threshold.
Here, if the UE determines that the chanoel condition associated with the second antenna port
satisfics the threshold (c.g., that the chanoel condition indicates that the second antenna port can
support a kink on the primary carrier), then the UE may determine that the secondary carrier is to
be switched from the sccond antenna port (o the first antenna port. Conversely, if the UE
determines that the chanuel condition associated with the second antenna port does not satisfy
the threshold {e.g., that the channel condition indicates that the second antenna port canoot
support a ink on the primary carrier), then the UE may determing that the secondary carrier is
not to be switched from the second antenna port to the first antenna port.

[6118] In some aspects, the UE may determine whether to switch the secondary carrier from
the second antenna port to the first antenna port further based on a UE benefit associated with a
switch of the secondary carrier from the second anterma port to the first antenna port. That is, in
some aspects, the UE may deteomine whether to switch the secondary carrier from the sccond
anterma port to the fust antenna port based on whether a benefit would be provided to the UE by
a switch of the secondary carrier from the second anteona pott to the first antenna port. The UE
benefit may be associated with, for exarnple, improving transmit power, ncreasing theoughput,
improving call sustainability, and/ot the like.

[B819]  In some aspects, the UE may determine a degree of UE beuefit (e g, an improvement
to transtit power, an increase o throughput, an improvement to call sustaipability, and/or the
hike) based on a parameter (¢.g.. an MTPL, a power headroom, and/or the Hke) of the second
antening potrt, a parameter of the first antenna port, a chanoet condilion associated with the

second antenna port, and/or a channel condition associated with the first antenna port.
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[3128]  For example, the UE may determine an improvement to transmi power asscciated
with the secondary carner based anan MTPL associated with the second antenna port and an
MTPL associated with the fust antenna port. Here, if the UE deteomines that the degree of UE
benefit (i.c., the mprovement to transmit power} satisties a transmit power improvement
threshold (¢.g., a threshold indicating a minimum improvement to MTPL needed to permit a
switch of the secondary carrier from the second antenna port to the first antenna port), then the
UE may determine that the secondary carrier is to be switched from the second antenna port ©©
the first antenma port. Conversely, if the UE determines that the degree of UE benefit does not
satisfy the transmut power improvement threshold, then the UE may determine that the
secondary carrier is not to be switched from the sccond antenna port fo the first anfenna port.
{61211  As another example, the UE may determine a difference between a channel condition
associated with the first antenma port and a channel condition associated with the second
antenna port, and may derive a degree of UE benefit (¢.g.. an improvement in the channet
condition) based at least in part on the difference. Here, if the UE determines that the degree of
UE beuefit satisfics a channe] condition improvement threshold (e.g., a theeshold indicating a
minimus improvement 1o the channel condition needed to penmit a switch of the secondary
carrier from the second antensa port to the first antenna poxt), then the UE may deteruioe that
the secondary carrier is 0 be switched from the second antenna port to the first antenna port.
Conversely, if the UE determines that the degree of UE benefit docs not satisfy the channe}
condition improvemert threshold, then the UE may determine that the secondary carger is not
to be swilched from the second antenna port 1o the first antenna port.

[6122] In some aspects, the UE may determine whether to switch the secondary carrier from
the second antenna port to the first antenna port further based at feast in pant on information
associated with resource allocations for the primary carrier and information associated with
resource allocations for the secondary carrier. That is, in some aspects, the UE may determing
whether to switch the secondary carrier from the second antenma port to the first antenna port
based on information associated with data traffic on the primary and secondary carriers. The
information associated with the data traffic can include, for example, information indicating a
number or a regularity of resource block (RB) allocations on the primary and secondary cagriers
(c.g.. on the upliok asd/or on the downliok).

{3823}  As a particolar example, the UE may identify a number of RB allocations on the
secondary carrier 1n a particular time window. Here, if the UE determines that the aumber of
RB allocations on the secondary carrier satisfies a threshold sumber of RB allocations for the
sccondary carrier (e.g., that the number of RB allocations on the secondary carvier 15 greater
than a particular nomber of RB allocations), then the UE may determine that the secondary
carrier is to be switched from the second antenna port fo the first antenna port. Conversely, if

the UE determines that the number or RE allocations on the secondary carner does not satisfy
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the theeshold associated with the secondary carrier, thep the UE oy determine that the
secandary carrier is not to be switched from the second anteona pott to the first anicona port.
[6124]  Asanother particular example, the UE may identify a number of RB allocations on
the primary carrier in a particular time window. Here, if the UE determines that the nomber of
ER allocations on the pnmary carrier satisfies a threshold nomber of RB allocations for the
primary carner (¢.g., that the number of RB allocations on the primary carrier is less than or
equal to a particular nomber of KB allocations), then the UE may determine that the sccondary
carrier 18 to be switched from the second antenina port to the first antenna port. Conversely, if
the UE determines that the number or BB allocations on the primary carrier does not satisty the
threshold associated with the primary carrier, then the UE may determine that the secondary
carrier is not to be switched from the second antenna port to the first antenna port.

{61251  As still another particular example, the UE may identify a number of RB allocations
on the primary carrier within a particular time window and may identify a number of RB
allocations on the secondary carrier within the particular time window. Here, if the UE
determines that the sumber of RB allocations on the secondary carrier is greater thao the
number of RB allocations on the pomary carrier {e.g., by a particolar mumber of RB
allocations), then the UE may determing that the secondary carrier is t0 be switched from the
second antenna post to the first antenma port. Conversely, if the UE determines that the mumber
or RB allocations on the primnary carrier is not greater than number of RE allocations on the
privaary carner, then the UE may determing that the secondary carrier is not to be switched from
the second antenna port to the first anicnna port.

{61261 In example 300, the UE determines that the sccondary carrier 18 0 be switched from
the second antenna port to the {irst antenna port. Thus, as shown in Fig. 3B by reference 308,
the UE may switch the secondary carrier from the second antenna port to the first antenna port
based on the determination to switch the secondary carrier from the second antenna port to the
first antenna port. In some aspects, the UE swiiches the primary carrier from the first antenna
port to the second antenna port based on the detormination to switch the secondary carrier from
the second antenna port o the first antenna port. Forexample, as shown inFig. 3B, the UE
switches the secondary carier from Port B to Port A, and switches the prmary cawier from Port
Ato Port B

{3827} Asshown by reference 310, after switching the secondary carrier from the second
anteona port 1o the first andenna port, the UE may comumupicate {e.g., with the second base
station) on the secondary carrier using the first antenna port. Similarly, as shown by reference
312. after switching the primary carrier from the first antenna port to the second antenna pott,
the UE may comrmunicate {e.g., with the {irst base station} on the primary carrier using the

second antenna port.
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[6328] Tnthis way, the secondary carrier may be perraitied to use the best available antenna
(1n ¢xample 300 this is the first transmit antenna associated with Port A), thereby allowing the
secondary catrier to be allocated to the antenna port that allows for transmission at a higher
transinit power, while avoiding performance fropact on the primary carrier. As a result, overall
performance associated with the UE, achicvable throughput, and call sustainability of the UE
may be improved when the UE is operating in a dual carnier mode (¢.g., an NSA mode such as
ENDC, a DSDA mode, and/or the like).

[6129] In some aspects, the UE may determine whether to switch the secondary carrier from
the first antenna port (back) to the second antenna port after the switching of the secondary
carrier from the second antenna port o the first antenna port. In some aspects, the UE may
determine whether to switch the secondary carmrier back from the first antenna port to the second
anferma port based on another channel condition associated with the sccond antenna port. For
cxample, the UE may determine whether to switch the secondary carder back from the first
antenna port to the second antenna port based on a channel condition associated with the second
antenna port that s gbserved by the UE after the UE switches the secondary cagrier from the
second antenna port the fist antcona pott.

{3130}  Insome aspects, the determination of whether to switch the secondary carrier back to
the second antenna port is based at least in part on a detecmination of whether the pumary
carrier can contimie to maintain a link on the second anteona port. Thus, in some aspects, the
detenmnation of whether (o switch the secondary carrier back is based at least inpart on
whether another channel condition on the second antenna port indicates that the second antenna
port would continne to provide adeqoate support for communications on the primary carrier. In
sorne aspects, the other channel condition associated with the sccond antenna port may be based
on one or more metrics associated with the second antenina port, as described above. In some
aspects, the UE may determine whether to switch the secondary carrier back from the first
antenna port to the second antenna port by determining whether the other channel condition
associated with the second antenna port satisfies the threshold for comumunicating on the
primary cartier, as described above. In some aspects, based on a determination to switch the
secondary catrier back frorm the first anteona port o the second astenoa port, the UE may
switch the secondary carrier fron the first antenna port to the second antenna port, and may
switch the prmary cagrier from the second antenna pott to the first antenaa post.

[B131] Insome aspects, the determination of whether to switch the secondary carrier from
the first antenna port to the sccond antenna port is triggered based on expiration of a timer. For
example, the UE may start a timer (¢.g., a 100 millisccond timer) upon switching the sccondary
carrier from the second antenna port o the first antenna port and, upon expiration of the tirner,
may determine whether fo switch the secondary carrier back from the first antenna port to the

sccond anterma port. Here, if the UE determines that the UE 15 not to switch the secondary
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carrier from the first antenra pott to the second antenna port, the UE may restart the tumer. In
this way, the UE may be counfigured to re-cvaluate a switch of the secondary caraer from the
sccond antenina port to the first antonna pott on a pericdic basis.

{0132]  Insome aspects, the determination of whether to switch the secondary carrier from
the first antenna port o the second anlenna port 1s tnggered based on a detection of an event.
For example, the UE may detect an event and, upon detection of the event, may determine
whether to switch the secondary carrier from the first antenna port to the second antenna port.
The event may include, for example, a movement of the UE from a cell in which the primary
carrier 18 associated with a first RAT {e.g., LTE) to a cell in which the primary carrier is
associated with a second RAT (c.g., NR), a change in a mode of operation of the UE (¢.g., from
END(C 10 a standalone mode on MR), a handover of the primary carrier to ancther cell, or
another type of evert.

[6133] Asindicated above, Figs. 3A and 3B are provided as examples. Other examples may
differ from what is described with respect to Figs. 3A and 3B.

[3134] Fig 4 is a diagram illustrating an example process 400 performed, for example, by a
aser UE, in accordance with various aspects of the present disclosure. Example process 400 is
an example where the UE (e.g.. UE 126) perforras operations associated with uplink
performance optimization o dual carder oparation

[3135] AschowninFig 4, in sorue aspects, process 400 may include communicating on a
primary carner using a first antenna post (black 410). For example, the UE {e.g., using aptenna
232, demodulator 254, MIMO detector 236, receive processor 258, transmit processor 264, TX
MIMGO processor 266, modulator 254, controller/processor 280, and/or memory 282) may
comrmunicate on a primary carrier asing a fivst antenna pott, as described above. In some
aspects, the operation of block 410 may be performed by commumcation component 508 of Fig,

5

[8136] Asfurther shown inFig. 4, in some aspects, process 400 may include commaunicating
on a secondary carrier using a sccond antenmna port (block 420}, For example, the UE {(e.g..
using antenna 252, demodualator 2534, MIMO detector 256, receive processor 258, ransmit
processor 264, TX MIMO processor 266, modulator 254, controlier/processor 280, and/or
memory 282) may communicate on a secondary carricr using a socond antenna port, as
described above. In some aspects, the operation of block 420 may be performed by
corprpunication coreponent 508 of Fig. 5.

{3837} Asfurther shown inFig 4, in some aspects, process 400 may iaclude deteomining
whether to switch the secondary carrier from the second antenna port 1o the first anicona pott
based oo a chaonel condition associated with the second antenna port (block 430). For example,

the UE {¢.g., using antenna 252, demodulator 234, MIMO detector 250, receive processor 258,

]
N



WO 2022/020830 PCT/US2021/070746

transmit processor 264, TX MIMO processor 266, madulator 254, controller/processor 280,
and/or memory 282) may determine whether 10 switch the secondary carrier from the second
antenina port to the first antenna port based on a channel condition associated with the second
antenna pott, as describad above. In some aspects, the operation of block 430 may be
performed by determination component S10 of Fig 5.

[3138]  Asfurther shown in Fig. 4, in some aspects, process 400 may inchide switching the
secondary carier from the second antenna port to the first antenna port basedona
determination to switch the secondary carrier from the second antenna port to the {irst anterma
port (block 440). For example, the UE (e.g., using antenmna 252, demodulator 254, MIMO
detector 256, receive processor 238, transmit processor 264, TX MIMO processor 266,
modulator 254, controller/processor 280, and/or memory 282) may switch the secondary carrier
from the second antcona port to the first antenna port based on a determination to switch the
secondary carrier from the second antenna port to the first antenna pod, as described above. In
some aspects, the operation of block 440 may be performed by switching component 512 of Fig.
3

{31391  Process 400 may include additional aspects, such as any single aspect ot any
cornbination of aspects described below and/or 1o connection with one or more other processes
descnbed elsewhere herein

{8148] In a first aspect, process 400 incledes switching the primary carrier from the first
antening port to the second antenna port based on the determination to switch the secondary
carrier from the second antenna port o the first antenna port.

{6341}  In a second aspect, alone or in combination with the fixst aspect, the determination of
whether to switch the secondary carner from the second antenna port to the first antenna port
comprises determining that the channel condition associated with the second antenna port
satisfies a threshold for communicating using the primary carrier, and determining whether o
switch the secondary carrier from the sccond antenna port to the first antenna port based on the
detenmination that the channel condition associated with the second antenna port satisfies the
threshold for communicating using the prirmary carrier,

{61421 Tn athind aspect, alone or in combination with one or more of the first and second
aspects, the threshold is associated with at Icast one of a block error rate associated with the
sccond antenma port, a received signal strength indicator associated with the second antenna
pott, or a signal-to-noise ratio associated with the second anitenna port.

[8143] Ina fourh aspect, alone or in combination with one or more of the first through third
aspects, the determunation of whether to switch the secondary carder from the second antenna
port to the first anterwa port is further based on a UE benefit associated with a switch of the

secondary careier from the second antenna port to the first antenna port.
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[6344] Tna fifth aspect, alone or in combination with one or more of the first theough fourth
aspects, the UE benefit is associated with at least one of imoproving transmit power, igcreasing
throughput, or taproving call sustainability.

[B145]  In asixthaspect, alone or ie combination with one or meore of the first through fifth
aspects, the determination of whether to switch the sccondary carner from the second anicnna
port o the first antenna port is further based on information associaled with resource allocations
for the pnmary carrier and information associated with resource allocations for the secondary
carrier.

[3146]  In a seventh aspect, alone or in combination with one or more of the first through
sixth aspects, process 400 inchudes determining, after the switching of the secondary carrier
from the second antenna port 1o the first antenna port, whether to switch the secondary carrier
from the first antenna port to the second antenna port based on another channel condition
associated with the sccond antenna port, and switching the secondary carrier from the first
antenna port fo the second antenna port based on a determination to switch the secondary carrier
from the first antenna pott to the first antcnna port.

{6147} TIn ancighthaspect, alone or in combination with one or more of the first through
seveath aspects, process 400 inchides switching the primary carrier from the second antenna
pott to the first anteona port based on the determination to switch the secondary carrier from the
first antenna poit to the second astenna port.

[B848] Ina oioth aspect, alone or in combination with one or mowe of the first through eighth
aspects, the determuination of whether to switch the secondaty cartier from the first antenna port
to the second antenna pott based on the other channel condition comprises determining that the
other channel condition associated with the scoond antenna port fails to satisfy a threshold for
commupnicating using the primary carrier, and determining to switch the secondary carvier from
the first antenna port o the sccond antenna port based on the determination that the other
channel condition associated with the sccond antenna port {ails to satisly the threshold for
comnunicating using the primary carrier.

[3149]  In a tenth aspect, alone or in combination with onc or more of the first through ninth
aspects, the determination of whether to switch the secondary carrier from the first antenna port
to the second antenna port is triggered based on expiration of a timer.

[G158] TIn aneleventh aspect, alone or in combination with one or more of the first through
tenth aspects, the determination of whether to switch the secondary carrier from the first antenna
port to the second antenna port is friggered based on a detection of an ovent.

[3151]  In atwelfth aspect, alone ot in corabination with one or more of the first through

cleventh aspects, the UE 15 operating ina DC mode, the primary carrier is an anchor carricr
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associated with the DC mode, and the secondary carvier is a non-anchor casrier associated with
the DC mode.

{31521 Inathideenth aspect, alone or in combination with one or more of the first through
twelfth aspects, the pamary carrier is an LTE carrier and the secondary carrier is an NR carrier.
[B153] In a fourtcenth aspect, alone or in combination with ote or more of the first through
thiricenth aspects, the UE is operating in 3 dual SIM dual active mode, the primary carrier is
associated with a first SIM, and the secondary carrier is associated with a second SIM.

{3154} Although Fig 4 shows exaraple blocks of process 400, in sore aspects, process 400
may inchude additional blocks, fewer blocks, different blocks, or differently arranged blocks
than those depicted in Fig. 4. Additionally, or alternatively, two or more of the blocks of
process 400 may be performed in parallel.

[BIS8]  Fig. 3is a block diagram of an example apparatus 300 for wircless communication,
The apparatus 500 may be a UE (e.g., a UE 120), or a UE may mclade the apparatus 500, In
some aspects, the apparatas 5300 inclades a reception component 302 and a fransmission
component 504, which may be in communication with one another (for example, via onc or
more buses and/or one or more other componends). As shown, the apparatus 500 may
communicate with another apparatus 506 (such as a UE, a base station, or another wireless
corprpunication device) using the reception component 502 and the transpuission component
504. As fodhber shown, the appatatus 500 may inchude one or more of a communication
component 308, a determination component 310, or a switching component 512, among other
examples.

{8136} In somc aspects, the apparatus 500 may be configured to perform one or more
operations described herein in connection with Figs. 3A-3B. Additionally or alterpatively, the
apparatas 500 may be configured to perform one or more processes described herein, such as
process 400 of Fig. 4. In some aspects, the apparatus 300 and/or one or more components
shown in Fig. 5 may include one or more components of the UE described above in connection
with Fig. 2. Additionally, or alternatively, one or more components shown in Fig. 5 may be
implemented within one or more components described above in connection with Fig. 2.
Additionally or alternatively, one or more components of the sct of components may be
implemented at least in part as software stored in a memory. For example, a component (or a
portion of a component) mayv be implemented as instructions or code stored in a non-transitory
computer-readable modium and executable by a controlier or a processor to parforn the
fupctions or operations of the component.

[B187]  The reception component 502 may foceive comumunications, such as reference
siznals, control information, data communications, or a combination thereof, from the apparatus

506. The reception component 502 may provide received comupunications to one or o other
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components of the apparatus 500. In some aspects, the reception coruponent 502 may perfonm
siznal processing on the received comumunications (such as filtering, amplification,
demodulation, analog-ta-digital conversion, demultiplexing, deinterleaving, de-mapping,
cqualization, interference cancellation, or decoding, among other examples), and may provide
the processed signals to the one or more other cormponents of the apparatus 506, Insonx
aspects, the reception component 302 may include one or more antennas, a demodulator, a
MIMO detector, a receive processor, a controler/processor, a memory, or 4 combination
thereof, of the UE described above in connection with Fig. 2.

JB188] The transmission component S04 may {ransmit communications, such as reference
signals, control information, data communications, or a combination thereof, o the apparatus
306, In some aspects, one or more other components of the apparatus 506 may generate
communications and may provide the generated commmnications to the transmission component
504 for transmission to the apparatus 506. In some aspects, the tragsieission component 504
may perform signal processing on the generated conummunications (such ag filtering,
araphification, modulation, digual-io-analog conversion, nwltiplexing, 1nterleaving, mapping, or
encoding, among other examples), and may transmit the processed signals to the apparatus 506,
In some aspects, the trapsmission component 304 may ioclude one or more antennas, a
modulator, a transmit MIMO processor, a transmit processor, a controller/processor, a memory,
or a conbination thereof, of the UE described above in connection with Fig. 2. In some aspects,
the fransmission component 304 may be co-located with the reception component 502 ina
fransceiver.

J3189]  The communication component 308 may communicate o1 a primary Carrier using a
first antenna port. The communication component 508 may communicate on a secondary
carrier using a second antenna port.

[6168] The deternunation component 510 may determine whether to switch the secondary
carricr from the second antenna port to the first antenna port based on a channel condition
associated with the second antenna port. The determination component 510 may deternune that
the channel condition associated with the sccond antenna port satisfies a threshold for
communicatiog using the primary carrier, and determing whether to switch the secondary carrier
from the second antenpa port to the first antenna pott based on the determination that the
chanonel condition associated with the second antenna port satisfics the threshold for
communicatiog using the primary carricr. The determination componert SH may determine,
after a switching of the secondary carricr from the sccond antenna port to the first antenna pott,
whether to switch the sccondary carner from the first anienna port to the second antenna port
based on another channel condition associated with the second antenna port. The determination
component 310 may determine that the other channel condition associated with the second

antenna port fails to satisfy a threshold for comrmnicating using the primary carvier, and
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detenmine to switch the secondary carrier from the fust antenna pott to the second antenna port
based oo the deterpunation that the other chaneel condition associated with the second antenoa
port fails to satisfy the threshold for corarunicating using the primary carrier.

{3161}  The switching component 512 may switch the secondary carrier from the second
antenna port to the fist antenna port based on a determination to switch the secondary carrier
from the second antenna port 1o the first antenna port. The switching component 512 may
switch the primary carrier from the first antenna port o the second antenna port based on the
determination to switch the secondary carrier from the second antenna port to the {irst anterma
port. The switching component 512 may switch the secondary carner from the first antenna
port to the second antenna port based on a determination to switch the secondary carrier from
the first antenna port to the first antenna port. The switching component 512 may switch the
primary carrier from the second antenna port fo the first antenna port based on the determination
to switch the socondary carrier from the first antenna port to the second antonna podt.

[6162] The mumber and arrangerment of components shown in Fig. 5 are provided as an
example. o practice, there may be additional components, fower components, differcnt
corpogents, or differently arranged components than those shown 1o Fig. 5. Fatthenmore, two
or more componends shawn inFig. 5 mav be ioplemented withis a single component, ot a
stngle component shown in Fig. § may be implemented as nnltiple, distributed components.
Additionally or alternatively, a set of (one or more) components shown in Fig. 5 may perform
one or mote functions described as being peeformed by anather set of components shown in Fig.
5.

[8163] Fig 6isablock diagram of an example apparatus 600 for wircless communication,
The apparatus 600 may be a base station {¢.g., a base station 110}, or a base station may include
the apparatus 600, In some aspects, the apparatus 600 inchudes a reception component 602 and
a transmission component 604, which may be in commumication with one another (for example,
via one or more buses and/or one or more other components). As shown, the apparatus 600 may
commurdcate with another apparatus 606 {such as a UE, a basc station, or another wircless
commumnication device) using the reception component 602 and the transoussion compounent
604,

{3164} In some aspecis, the appacatus 600 may be configured to perform one or more
operations described herein in conoection with Figs. 3A and 3B. Addiionally or alternatively,
the apparatus 600 may be configured to perform one or more processes descrbed herin, In
some aspects, the apparatus 600 and/or one or mare components shown in Fig 6 may inchude
omnie or more components of the base station described above in connection with Fig. 2.
Additionally, or alterpatively, one or more components shown 1 Fig. 6 may be inplemenied
within one or more components described above in connection with Fig. 2. Additionally or

alternatively, one or more components of the set of components may be implemented at least in
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patt as software stored 1n a memory. For example, a composnent (o1 a portion of a companent)
may be implerented as nstructions or code stored in a gon-teansitoty computer-readable
medium and executable by a controller or a pracessor o perform the functions or operations of
the component.

[3165]  The reception component 602 may receive conununicafions, such as reference
signals, control information, data communications, or a combination thereof, from the apparatus
606. The reception component 602 may provide received communications to one or more other
components of the apparatus 600. In some aspects, the reception component 602 may perform
signal processing on the received communications (such as filtering, amplification,
demodulation, analog-to-digital conversion, demultiplexing, deinterlcaving, de-mapping,
equalization, interference cancellation, or decoding, among other examples), and may provide
the processed signals to the one or more other components of the apparatus 606, Insome
aspects, the reception component 602 may include one or more antennas, a demodulator, a
MIMO detector, a receive processor, a controller/processor, a memery, of a combination
thereof, of the base station described above in connection with Fig, 2.

[3166] The transmission component 604 may trassmit communications, such as reference
signals, control information, data conumunications, or a combination thereof, to the apparatus
606. In some aspects, one or more other components of the apparatus 606 may gencrate
communications and rmay provide the generated commmunications 1o the transmission component
604 for transmuission to the apparatus 606, In some aspects, the transmission corponent 604
may perform signal processing on the generated commumnications (such as filtering,
amplification, modulation, digital-to-analog conversion, multiplexing, interleaving, mapping, or
encoding, among other examples), and may transmit the processed signals to the apparatas 606.
In some aspects, the transmission component 604 may include one or more antennas, a
modulator, a transmit MIMO processor, a transout processor, a controller/processor, a memory,
or a combination thereof, of the basc station described above it connection with Fig. 2. In some
aspects, the transmission component 604 may be co-located with the reception conponent 602
in a transceiver.

{6367} The number and arngerent of components shown in Fig. 6 are provided as ap
example. o practice, there may be additional components, fower components, differcnt
corpogents, or differently arranged components than those shown 1o Fig. 6. Fatthenmore, two
or more componends shawn in Fig. 6 mav be ioplemented within a single component, ot a
single component shown in Fig. & may be implemented as nnltiple, distributed components.
Additionally or alternatively, a set of (one or more) coraponents shown in Fig. 6 may perform
one or more functions described as being performed by another set of components shown in Fig,
6.

[8168] The following provides an overview of some aspects of the present disclosure:

31



WO 2022/020830 PCT/US2021/070746

{63691 Aspect I A method of wireless corarmmnication performed by a user equipment (UE),
cornprising: comurumicating on a pumary carrier usiog a first antenna pod; comurunicating on a
secondary carrier using a second antenna port; determining whether to switch the secondary
carrier from the second antenna pord to the first antenna port based on a chaanel condition
associated with the second antenna port; and switching the secondary carricr from the second
antenna port to the first antenna port based on a determination to switch the secondary carrier
from the second antenna port 1o the first antenna port.

[B178]  Aspect 2: The method of aspect 1, further comprising: switching the primary carrier
from the first antenna port to the second antenna port based on the determination to switch the
secondary carrier from the second antenna port to the first antenna port.

[8171]  Aspect 3: The method of any of aspects 1-2, wherein the determination whether to
switch the secondary carrier from the sccond antenna port to the first antenna port comprises:
determining that the channel condition associated with the sccond antenma port satisfics a
threshold for comymunicating using the prirnary carder, and determining whether fo switch the
secondary carrier from the second antenna port to the first antenna port based on the
determination that the channel condition associated with the sccond antonna port satisfics the
thresheld for conunupicating using the prirnaty carger.

{63721 Aspect 4; The method of aspect 3, wheeein the threshold is associated with at least
one of: a block error rate associated with the second antenna pod, a received signal strength
indicator associated with the second antenna port, or a sigral-to-noise ratio associated with the
second antenna port.

{BE73]  Aspect 5: The method of any of aspects 1-4, wherein the determination of whether to
swilch the secondary carrier from the second antenna port to the first antenna port s further
based on a UE benefit associated with a switch of the scoondary carrier from the second anterma
port to the first antenna port.

[8174]  Aspect 6; The method of aspect 5, wherein the UE benefit is associated with at least
one of improving transmut power, increasing throughput, or improving call sustainability.
{81731 Aspect 7: The method of any of aspects 1-6, wherein the determination of whether to
switch the secondary camier from the second anienna port to the first antenna port is further
based on information associated with resource allocations for the primary camer and
information associated with resource allocations for the secondary carrier.

[3176]  Aspect 8: The method of any of aspects 1-7, further comprising: determining, after the
switching of the secondary carrier from the second antenna port to the first antenna port,
whether to switch the secondary carrier from the furst antenna port to the second antenna port

based on another channel condition associated with the second antenna port, and swiiching the
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secondary carcier from the first anienna port to the second antenna poxt based on a
deteomination to swiich the secondary cawrier from the first anteona port to the first anicnna port.
{63771 Aspect 9: The method of aspect 8, further comprising: switching the primary cacder
from the second antenpa port to the first antenna port based on the determination to switch the
secondary carrier from the first antenna port to the second anienna port.

[BE78]  Aspect 10: The method of any of aspects 8-9, wherein the detenmination of whether o
swiich the secondary carner from the first ardenna port to the second antenna port based on the
other channel condition comprises: determining that the other channel condition associated with
the second antenna port fails o satisfy a threshold {or commumnicating using the primary caryier,
and determining to switch the secondary carrier from the first antenna port to the second
antenna port based on the determination that the other chanmel condition associated with the
second antenna port fails to satisfy the threshold for cormmunicating using the primary carrier.
{31791 Aspect 11: The method of any of aspects 8-10, wherein the determination of whether
to switch the secondary carrier from the first antenma port to the second antenna port is triggered
based on expiration of a timer.

{61807  Aspect 12: The method of any of aspects 8-11, wherein the determination of whether
to swiich the secondary cagrier from the first antenna pott to the second astenna port (s triggered
based on a detection of anevent.

[B881]  Aspect 13: The method of any of aspects 1-12, wherein the UE is operating in a dual
connectivity (2} mode, the primary cagier is an anchor carrier associated with the DC mode,
and the secondary catrier is a nos-anchor carrier associated with the DC mode.

{63821  Aspect 14: The method of any of aspecis 1-13, wherein the prmary carriet is a Long
Term Evolotion (L'TE) carrier and the secondary carrier is 2 New Radio (NR) carrier,

[B883] Aspect 15: The method of any of aspects 1-14, wherein the UE is operating in a dual
subscriber identity module (SIM) dual active mode, the primary carrier 18 associated with a first
SEVY, and the secondary carrier is associated with 3 second SEVL

[3184]  Aspect 16: An apparatus for wireless comuunication at a device, comprising a
processor; memory coupled with the processor; and instractions stored in the memory and
execotable by the processor to cause the apparatus to perform the method of one or more aspects
of aspects 1~15.

[6185] Aspect 17: A device for wireless communication, comprising a2 memory and one or
more processors coupled to the memory, the memory and the one or more processors configared
to perform the method of one or more aspects of aspects 1-13.

j3186]  Aspect 18: An apparatus for wireless communication, comprising at least one means

for performing the method of one or more aspects of aspects §-15.

(a2
%]



WO 2022/020830 PCT/US2021/070746

{63871 Aspect 19 A son-transitory computier-readable medium storing code for witeless
communication, the code comprising instructions executable by a processor to perform the
method of one or more aspects of aspects §-15,
[B188]  Aspect 20: A non-trangitory computer-readable medium storing a set of instructions
for wireless commmunication, the sct of instructions comprising one of more instructions that,
when executed by one or more processors of a device, cause the device to perform the method
of one or mose aspects of aspects 1-15.
[3189]  The foregoing disclosure provides iftustration and description, but is not wtended to
be exhaustive or to Himet the aspects to the precise form disclosed. Modifications and vanations
may be made in light of the above disclosure or may be acquired from practice of the aspects.
[B190]  Asused herein, the term “component” is intended to be broadly construed as
hardware, firmware, and/or a combination of hardware and software. As used herein, 4
processor is implemented in hardware, firmware, and/or a combination of hardwase and
software. It will be apparcnt that systems and/or methods desenibed herein may be inmplemented
in different forms of hardware, fitmware, and/or a combination of hardware and software. The
actual specialized control hardware or software code used to implernent these systems and/or
methods 1s not luniting of the aspects. Thus, 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 traplement the systems and/or methods based, at
cast in part, on the description herein,
{38911 Asused herein, satisfying a threshold may, depeading on the condext, refer to a value
being greater than the theeshold, greater than or equal to the threshold, less than the threshold,
less than or egual to the thresholkd, equal to the threshold, not cqual to the threshold, and/or the
fike.
{3192}  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
various aspects. In fact, many of these featares may be combined in ways not specifically
recited in the claims and/or disclosed in the specification. Although each dependent claim listed
below may directly depend on only one claim, the disclosare of various aspects includes cach
dependent claim in combination with every other claim in the claim set. A phrase referring to
“at feast one of” a list of items refers to any combination of those iterus, including single
members. As an example, “at least one of: a, b, or ¢7 is intended fo cover a, b, ¢, a-b, a-~c, b,
ard a-b-¢, as well as any combination with suulitples of the same clement (¢.2., a-a, a-a-a, a-a-b,
a-a-c, a-b-b, a-¢-¢, b-b, b-b-b, b-b-c, ¢-¢, and ¢-c-c or any other orderingz of a, b, and ¢).
{33931 No clemert, act, or insteuction used herein should be construed as critical or essential

unless explictily described as such. Alse, as used herein, the articles “a” and “an” are intended
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to include one or more toms and may be used interchangeably with “one or more.” Fuaxther, as
used herein, the adicle “the” is iidended {o include one or more iterns referenced in connection
with the article “the” and may be used interchangeably with “the one or more.” Furthermore, as
used herein, the terms “set” and “group” are intended o inchide one or more e (e.g., related
items, nurclated flems, a combination of related and nurclated items, and/or the like), and may
be used interchangeably with “one or more.” Where only one item is intended, the pluase “only
one” or similar language is used. Also, as used herein, the terms “has,” “have,” “having,”
and/or the like are intended to be open-ended terms. Further, the phrase “based on” is intended
1o mean “based, at least in part, on” nunless explicitly stated otherwise. Also, as used horein, the
term “or” is intended to be inclhisive when nsed in a series and may be used interchangeably
with “and/or,” unless explicitly stated otherwise (.g., if used in combination with “cither” or

“only one of ).

)
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WHAT IS CLAIMED IS:

1. A method of wireless communication performed by a user equipment (UE), comprising:
coTuMUNIcating on 3 primary carrier using a first antenna port;
communicating on a sccondary carrier using a second antonna port;
determining whether to switch the secondary carrier from the second antenna port to the
first antenna port based on a chaonel condition assaciated with the second antenna port; and
switching the secondary carrier from the second antcona port to the first antenna port
based oo a deterounation to switch the secondaty carrier from the second antenna port to the

first antenna port.

2. The method of claim 1, further comprising:
switching the primary carrier from the first antenna port to the sccond antenna port
based on the determination to switch the secondary carrier from the second antenna port to the

first antenna port.

3. The method of claim 1, wherein the determination whether to switch the secondary
carricr from the second antenna port to the first antenna port comprises:

determining that the channel condition associated with the second andonna port satisfies
a threshold for comrounicating using the primary carticr, and

determining whether 10 switch the secondary carrier from the second antenna port o the
first antenna port based on the determination that the channel condition associated with the

second antenna port satisfies the threshold for communicating using the primary camier.

4. The method of claim 3, wherein the threshold is associated with at feast one of:

a block error rate associated with the second antenma port,

a recetved signal strength indicator associated with the second antenna port, or

a signal-to-noisc ratio associated with the sccond antenna port.
5. The method of clain 1, wherein the deternuination of whether to switch the secondary
carrier from the second antenna port to the first antenna port is further based on a UE benefit
associated with a swiich of the secondary carrier from the second andenna port to the first

andenna pott.

6. The method of claim 3, wherein the UE benefit 1s associated with at least one of

improving transmit power, increasing throughput, or improving call sustainability.
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7. The method of clain 1, wherein the determination of whether to switch the sccondary
carrier feom the second antenna port to the first antenna port is fottber based op tformation
associated with resource allocations for the primary carrier and information associated with

resource atlocations for the sccondary carvier.

8. The method of claim 1, further compnsing:

determining, after the switching of the sccondary carner from the second antenna port
to the first antenna port, whether to switch the secondary carnier from the first antenna port to
the second antenna port based on another channel condition associated with the second antenna
port, and

switching the sccondary carrier from the first anterma port to the second antenna port
based on a determoation to switch the secondary carrier from the furst antenna pott to the first

antenna port.

9. The method of claim 8, further comprising:
switching the primary carrier from the second antenna port to the first antenna post
based on the deterrmupation to switch the secondary camier from the first antenna port to the

second antenna port.

10. The method of claim 8, wherein the determination of whether to switch the secondary
carrier from the first antenna port to the sccond antenna port based on the other channel
condition comprises;

determining that the other channel condition associated with the second anterma port
fails to satisfy a threshold for communicating using the primary carrier, and

determining to switch the secondaty carger from the first antenna port to the second
anteona port based on the detenmination that the other channel condition associated with the

second antenna port fails to satisfy the threshold for commuanicating using the primary carrier.

11 The method of claim 8. wherein the determination of whether to switch the secondary
carrier from the first antenna port to the second antenna port is triggered based on expiration of

4 timer.

12. The method of claim 8, wherein the determination of whether to switch the secondary
carrier from the first antenna poit to the second antenna port is triggered based on a detection of

an event.

(a2
i



WO 2022/020830 PCT/US2021/070746

13. The method of claio 1, wherein the UE is operating in a dual connectivity (DC) mode,
the primary carricr 1S an anchor carrier assaciated with the BC mode, and the secondary caraer

is a non-anchor carrier associated with the DC mode.

14 The method of claim 1. whercin the primary carricer is a Long Ternn Evalution (L TE)

carrier and the secondary carrier is a New Radio (NR) carvier.

15 The method of claim 1, wherein the UE is operating in a dual subscriber identity
module (SIM) dual active mode, the primary carrier is associated with a first SIM, and the

sccondary carrier is associated with a second SIML

i6. A user equiprment (UE) for wireless comowmnication, compuising,
a memory; and
Q91 OF rore pracessors eperatively coupled to the memory, the memory and the one or
more processors configured to
comunicate on a prirary carcier using a first antenna port;
communicate on a secondary carricr using a second antenna port;
determine whether to switch the secondary carrier from the second antenna port
to the first antenna port based on a channel condition associated with the second
antenna port; and
switch the secondary carrier from the second antenna port to the first antenna
port based oo a determination to switch the secondary carrier from the second antenma

port to the first antenna port.

i7. The UE of claim 16, wherein the one or oxore processors are further configured to;
switch the primary carrier from the fust aptenna port to the second antenna port based
on the determination to swiich the secondary carrier from the second antenna port to the first

antenna pott.

15 The UE of claum 16, whercin the one or more processors, when determining whether to
switch the secondary carrier from the second antenna port to the first antenna port, are to:
determune that the channel condition associated with the second antenmna port satisfics a
threshold for communicating vsing the primary carmner, and
determine whether to switch the secondary carrier from the second antenna port to the
first antenna port based on the determination that the channel condition associated with the

second antenna port satisfies the threshold for conmunicating using the primary carrier.

(a2
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19. The UE of claim 16, wherein the determination of whether t0 switch the secondary
carrier feom the second antenna pott to the fitst antenna port is further based oo at least one of:
a UE benefit associated with a swiich of the secondary carrier from the second antenna
port fo the first antenpa port, or
information associated with resource allocations for the primary carrier and wformation

associated with resouree allocations for the secondary carrier.

20, A non~transitory computer-readable medinm storing one or more instructions for
wireless commmuuication, the one or more instractions comprising:
one or more instructions that, when executed by one or more processors of a user
cauipment (UE), cause the one or more processors to;
comownicate on a primgaty cargier using a first antenna port;
comuwinicaie on a secondary carrier using a second antenna port;
determine whether to switch the secondary carrier from the sccond antenna port
to the first antenna port based on a channed condition associated with the second
antenna port; and
switch the secondary carrier from the second antenna port to the first antenna
port based on a determination to switch the secondary carrier from the second antenna

port to the first antenna port.
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