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SWITCHING MEASUREMENT BEAMS RESOURCES SET SIZE

CROSS-REFERENCE TO RELATED APPLICATIONS
[0601] This application dlaims the banefit of U.S. Provisional Application No, 63/447,931, filed February

24, 2023 the contents of which is incorporaied by reference harsin,

BACKGROUND

06011 Mobile communications using wirgless communication continue to evolve. A fifth generalion may
be referred to as 5G. A pravious {legacy) generation of mobile communication may be, for example, fourth

generation (4G} long lerm evolution (LTE).

SUMMARY

[0602]  Systems, methods, and instrumsntalities ars described herein related (o switching measurament
heams rasources set {Set B} sizes, for example, for artificial intelligence {Aliimachine learning (ML)
systems.

106031 Adevics (e.g., a wireless fransmitfreceive unit (WTRU) may {8.g., be configured to) perform one
or more of the following. The device may recsive configuration information that indicales a reference signal
(RS] resources set, a threshold, and/or configured ssi size(s) (e.q., two configured reference signal (RS)
measurament resourcas set sizes). The device may determine a prediction accuracy associated with a set
size {e.g., each receivad configured set size). For exampls, the device may detarmine a first prediction
accuracy associated with a first configured set size and a second prediciion accuraoy assooiated with &
second configursd set size. The device may dslermine a sat size based whather the prediction accuracy
associated with a respective sel size {8.¢., sach prediction accuracy asseciated with each respeciive set
size) salisfies the threshold, For exampls, the device may determine a set size based on whsther the first
prediction acouracy associated with the first configurad set size salisfies the thrashold. The device may
send a transimission assoclated with the delerminad sel size,

100041  The device may defermine the set size based on a first prediction accuracy associaied with a first
configurad sst size not salisfying the threshold (e.q., the first prediction accuracy with the first configured
set size being less than the thrashold). For exampis, the davics may determine the sel size to be larger

than the first configured set size (8.9., such that the delerminad set size may salisfy the thresheld). The
-1
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fransmission may comprise an indication of the determined set size. The device may determing g set of RS
rasouress having a size squal to the determined set size. The device may fransmit an indication that
indicates the RS resouroes in the delermined sel of RS resources,

[0005]  The device may defermine a sel size based on a first pradiction accuracy associated with a first
configurad set sizs salisfying the thrashold {e.q., the first prediction accuracy with the first configured set
size being equal to or greater than the threshold) and the prediction accuracy associated with the second
configured set size salisfying the threshold {8.¢., whers the first configured set size is larger than the
second configurad set size. For example, the device may determine the set size 1o be the second
configured set size. The transmission may compriss an indication of the determined set size. The device
may delermine a ssl of RS resources having a size equal to the delermined set size, The device may
fransimi an indication that indicates the RS rescuross in the determined set of RS resources.

106081  The device may delermine a trigger condition for inftialing a change in measurement RS
resources set size is satisfied. The dsisrmination of a set size may be based on (8.q., conditional on) the

trigger condition being satisfied.

BRIEF DESCRIPTION OF THE DRAWINGS

[00071  FIG. 1Ais a system diagram lllustrating an example communications sysiem in which one or
more disclosed embodiments may be implameniad;

10608]  FIG. 1B is a system diagram illusirating an example wirsless transmitfrecsive unit (WTRU) that
may be used within the communications system illustrafed in FIG. 1A acoording o an embaodiment;

1060981 FIG 10 is a system diagram #Hlustrating an example radic acesss network (RAN} and an example
core network {ON) that may be used within the communications system illustrated in FIG. 1A according to
an embodiment;

106107  FIG 1D is a system diagram #lustrating a further example RAN and a further example CN that
may be used within the communications system illustraied in FIG. 1A acoording fo an embaodiment;

0011 FIGS, 2A-20 illusirate an exampla of random access procedures,

DETAILED DESCRIPTION

00121 FIG. 1Ais adiagram illustrating an example communications system 100 in which one or more
disclosed embodimants may be implemanted. The commiunications system 100 may bs a multiple access
systemn that providss contsnt, such as vaics, data, vidso, messaging, broadoast, ete., to multiple wirsless
users. The communications system 100 may enable multiple wirsless users to access such content

through the sharing of system resouress, including wireless bandwidth. For example, the communications
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systermns 100 may smploy one or more channel access methods, such as code division muiliple access
(COMA), time division muliiple access (TDMA), frequency division mulliple access (FDMA), orthogonal
FOMA {OCFDMA), single-carrier FDMA {SC-FDMA), zero-tail unique-word DFT-Spread OFDM (ZT UW
DT5-5 OFDM), unique word OFDM (UW-OFDM), resource block-filiered OFDM, filter bank muiticarrier
(FBMG), and the like.

(00131 As shown in FIG, 1A, the communications system 100 may include wireless transmitfreceive
unite (WTRUs) 1024, 102b, 102¢, 102d, a RAN 1047113, a CN 106/115, & public switched telsphons
network (PSTN) 108, the Internat 110, and cother networks 112, though it will be appraciated that the
disclosed embodiments contemplate any number of WTRUs, base stations, networks, andfor network
elsmenis. Each of the WTRUs 1025, 102b, 1020, 102d may be any type of device configured to opersie
andfor communicate in a wirsless environment. By way of example, the WTRUs 102a, 1020, 1020, 1024,
any of which may be referred io as a “station” andfor a "STA", may be configured to fransmit and/or recsive
wirgless signals and may include a user squipment (UE), a mobils siation, a fixed or mobile subscriber uni,
a subscription-bassd unil, a pager, a cellular telephone, a personal digital assistant (PDA), a smartphone, a
laptop, a netbook, a personal compuiter, a wireless sensor, a hotspot or Mi-Fi davice, an internst of Things
{loT) device, a walch or other wearable, a head-mounted display (HMD), a vehicls, a drone, a medical
davice and applications {8.¢., remote surgery), an indusirial device and applications {e.q., a robot andfor
othar wireless devices operating in an industrial andfor an automated procassing chain contexis), a
consumer elastronics devics, a device operating on commercial andior industrial wireless networks, and
the like. Any of the WTRUs 1023, 102b, 102¢ and 102d may he interchangeably referred {o as a UE.
[B014]  The communications systerns 100 may diso include a base station 114a andfor a base stalion
114b. Each of the base slalions 114a, 114b may be any type of device configured o wirslessly interface
with at least cne of the WTRUs 102a, 102b, 102¢, 104d to facilitate access to one or mors communication
netwaorks, such as the CN 108/115, the Internst 110, andfor the other networks 112, By way of exampile,
the base stations 114s, 114b may be a bass transceiver station (BTS), a Node-B, an eNods B, a Home
Node B, a Home eNode B, a gNE, a NR NodeB, a site controller; an accass poini {AP), a wirsless router,
and the like. While the base stations 114a, 114b are each depicted as a single element, it will be
appracialed that the bass stations 114a, 114b may include any number of infsrconnected base stalions
andior network elemenis.

[GG15]  The base stetion 114a may be part of the RAN 104/113, which may also includs other base
stations andfor network slements {hol shown), such as a base station coniroller (BSC), & radio network
goniroller (RNC}, relay nodes, eic, The base station 114a andfor the bage station 114b may be configure

{o transmit andfor receive wirsless signals on one or more carrier frequencies, which may be referrad to as

-3~
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a cell {(not shown). Thess frequencies may be in licenssd specirum, unlicensed spectrum, or a combination
of licensed and unlicensed spacirum. A cell may provide coverage for a wireless service to a spegific
gecgraphicd area that may be relatively fixed or that may change over tims. The cell may further be
divided inlc osll seciors, For exampie, the cell associgied with the base stalion 114a may be divided into
thres sectors. Thus, in ons smbadiment, the base station 114a may include thres lransceivers, i.e., one for
sach sector of the call. in an embaodiment, the base station 114a may employ multiple-input muttiple output
(MIMO} ischnclogy and may utilize muliiple fransceivers for sach secior of the csll. For example,
bsamforming may ba used to fransmit and/or receive signals in dagired spatial dirsctions.

[0618]  The base stations 114a, 114b may communicate with one or more ¢of the WTRUs 1023, 102b,
102¢, 102d over an air interface 116, which may be any suilable wirslsss communicaiion link {e.g., radio
frequency (RF}, microwave, centimeler wave, micrometer wave, infrared {R), uliraviolet {(LUV), visibls light,
gtc.}). The alr interface 116 may be esiablished using any suitable radio access technology (RAT).

00177 More specifically, as noted abovs, the communications systemn 100 may be a mulliple access
system and may employ one of maors channel access schemes, such as CDMA, TDMA, FDMA, GFDMA,
SC-FOMA, and the iike. For example, the base siation 114a in the RAN 104/113 and the WTRUs 1023,
102b, 1020 may implement a radio technology such as Universal Mobile Telscommunications Sysism
(UMTS) Terrestrial Radio Access (UTRA), which may astablish the air interface 115/118/117 using
widsband COMA (WCDMA). WCDMA may include comimunication protocols such as High-Speed Packet
Acoess (HSPA) andfor Evolved HEPA (HSFPA+) HSPA may include High-Speed Downlink (DL) Packst
Acoess (HSDPA) andior High-Spsed UL Packet Access (HSUPAL

106181  In anembodiment, the base station 114a and the WTRUs 1023, 102b, 102¢ may implement a
radio technology such as Evolved UMTS Terresirial Radio Accass (E-UTRA}, which may estabiish the air
interface 118 using Long Term Evolution (LTE} andfor LTE-Advanced (LTE-A) andfor LTE-Advancad Pro
{LTE-A Pro).

63181 In an smbodiment, the hase station 114a and the WTRUs 1023, 102b, 102¢ may implement a
radio technology such as NR Radio Access , which may establish the air interfacs 116 using New Radio
{(NR}.

Rt

60281 Inan embodimant, the base stalion 114a and the WTRUs 102a, 1020, 102¢ may implement
multipls radio access fechnologiss. For example, the base station 114 and the WTRUs 102z, 1020, 1020
may implemsnt LTE radio access and NR radio access togsther, for instancs using dual connectivity {(DC)
nrinciptes. Thug, the alr interface utilized by WTRUs 162a, 1620, 102¢ may be characterizad by multiple
typas of radic access technologies andior transmissions sent toffrom multipls types of base stations {e.g,
an eNB and a gNB).

-4
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00211  Inother embodiments, the base siation 114a and the WTRUs 1023, 102b, 1020 may implement
radio technologies such as IEEE 802,11 {i.e., Wirslass Fidslity {(WiFi), 1EEE 802.16 (i.e., Worldwide
Interoparability for Microwave Access (WiMAX)), COMAZ000, COMAZCR0 1X, COMAZO00 EV-DO, Interim
Standard 2000 (18-2000), interim Standard S5 {1S-95), Interim Standard 856 {1S-856), Global System for
Mobile communications {GSM), Enhanced Data rates for GSM Evolution {(EDGE), GSM EDGE (GERAN]),
and the like.

00221  The bagse station 114b in FIG. 1A may be a2 wireless roulter, Home Node B, Home eNode B, or
access point, for example, and may utilize any suitable RAT for fagilitating wirsiess connectivity in a
localized area, such as a place of business, a home, a vehicle, a campus, an industrial faciiity, an air
corridor {.¢., for use by drones), a roadway, and the ke, In one embodiment, the base station 114b and
the WTRUs 102¢, 102d may implement a radio technology such as 1EEE 802.11 to establish a wireless
lccal area network (WLAN). in an embodiment, the base station 114b and the WTRUs 102¢, 102d may
implement a radio fechnology such as [EEE 802,15 io esiablish a wireless personal area natwork (WPAN),
In yet another smbodiment, the base station 114b and the WTRUs 102¢, 102d may ufilize a cellular-basad
RAT {e.g.,, WCDMA, COMAZ000, GSM, LTE, LTE-A LTE-A Pro, NR etc)) to establish a picocell or
farntocell, As shown in FIG. 1A, the base stalion 114b may have a direct connsclion o the internst 110

P

Thus, the bags station 114b may not be required 1o access the Internet 110 via the CN 1067115,
106237  The RAN 104/113 may be in communication with the CN 106/115, which may be any type of
network configured to provide voice, dala, applications, andfor voice over inlernet prolocol (VoiP) services
fo one or more of the WTRUs 102a, 1020, 102¢, 104d. The data may have varying quality of sarvics (QoS)
reguirementis, such as differing throughput requirements, latency requirements, errer tolerance

reguirements, reliabilily requirements, daia throughput requirements, mobil

raguirements, and the like.
The CN 106/115 may provide call control, billing servicss, mobile location-basad services, pre-paid caliing,
Internat connectivity, video distribution, ste., andfor perform high-level ssourily functions, such as user
authentication. Although not shown in FIG, 1A, ibwill be appreciated thal the RAN 104/113 and/or the CN
1067115 may be in divect or indirect communication with other RANS that employ the same RAT as the
RAN 104/113 or a different RAT. For axampls, in addition to being connscted i the RAN 1047413, which
may be utilizing a NR radio technology, the CN 1067115 may also be in communication with anothar RAN
{not shown) employving a GSM, UMTS, COMA 2000, WiMAX, E-UTRA, or WiK radio technology.

00241 The ON 106/115 may also serve as a galeway for the WTRUs 1024, 102b, 102¢, 102d to access
the PSTN 108, the Inlereat 110, andfor the ofher networks 112, The PSTN 108 may include circuit-
swiiched telephone natworks that provide plain old telephone service (POTS). Ths Internat 110 may

include a glebal systern of interconnected computer networks and devices that use common
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communication protocols, such as the transmission control protoco! {TCPY, user datagram protocol (UDP)
andfor the infernet protocol {IP) in the TCPAP internet protocol suits. The networks 112 may includs wirsd
andfor wireless commurications networks cwned and/or operated by other service providers. For example,
the networks 112 may include anothsr CN conneciad to one or more RANs, which may empiloy the same
RAT as the RAN 104/113 or a different RAT.

00257  Some or all of the WTRUs 1023, 102b, 102¢, 102d in the commurnications system 100 may
include mulii-mode capabilitiss {8.g., the WTRUs 102a, 102b, 102¢, 102d may include multipls transceivers
for communicating with different wirelass networks over different wireless links), For example, the WTRU
102¢ shown in FIG. 1A may be configurad to communicate with the base station 114a, which may employ a
callular-based radio fschnology, and with the base station 114b, which may employ an [EEE 802 radio
fechnology.

106287 FIG. 1B is a system diagram Hlusirating an example WTRU 102, As shown in FIG. 1B, the
WTRU 102 may include a processor 118, a transceiver 120, a transmiltirecelve element 122, a
speaksr/microphone 124, akeypad 126, a display/touchpad 128, non-removabls memory 130, removeble
memary 132, a power source 134, a global positicning system (GPS) chipset 138, andfor other peripherals
138, among cthers. it will be appreciated that the WTRU 102 may include any sub-combination of the
foregoing elemants while remaining consistent with an embodiment.

00271  The processor 118 may be a general purposs processor, a special purposs processor, a
gonventional processor, a digital signal procsssar {(DSP), a plurality of microprocsssors, one or more
microprocessars in association with a DSP core, a controller, a microcontrolier, Application Specific
Integrated Circuits (ASICs}, Fleld Programmable Gale Arrays {(FPGAs] circuits, any other typs of integrated
cireult {iC), a slate maching, and the like. The processor 118 may perform signal coding, data processing,
powsr coniral, inputioutout procsssing, and/or any other funclicnality that enables the WTRU 102 1o
operate in a wireless environment, The processor 118 may be coupled to the transceiver 120, which may
be coupled to the fransmilirecaive element 122, While FIG. 18 depicts the processor 118 and the
transceiver 120 as separate components, it will be appreciated that the processor 118 and the fransceiver
120 may be integrated togethar in an slectronic package or chip.

06281  The transmit/receive element 122 may be configurad to ransmit signals o, or receive signals
from, a base station (8.9., the base station 114a) over the air interface 116, For sxampls, in one

embodime

nt, the iransmitfreceive element 122 may be an anfenna configurad 1o transmit andior receive
RF signals. in an smbaodiment, the transmitireceive element 122 may be an emitleridsiactor configured to
transmit andfor receive IR, UV, or visible fight signals, for example. In yet ancther embadiment, the

transmitfrecaive element 122 may be configured to transmilt andfor receive both RF and light signels, it will

-8 -
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be gpprecialted that the ransmitirecsive slement 122 may be configured to transmii and/ior receive any
combination of wirelass signals.

106287  Although the transmitfrecaive slement 122 is depicted in FIG, 1B as a single elemeni, the WTRU
102 may includs any number of transmilireceive elements 122, More specifically, the WTRLU 102 may
employ MIMC technology. Thus, in one embodiment, the WTRU 102 may include two or more
transmitfreceive elemenis 122 {a.g., mulliple antennas) for transmiiting and recelving wireless signals over
the air interface 116,

[G030]  The fransceiver 120 may be configured to madulate the signals that are o be transmitted by the
transmitfreceive element 122 and o demodulate the signals that are received by the ransmitireceive
slement 122, As noted above, the WTRU 102 may have multi-mods capabilities. Thus, the fransceiver 120
may include muitiple transcelvers for snabling the WTRU 102 to communicate via multiple RATs, such as
NR and IEEE 802,11, for example.

06311 The processor 118 of the WTRU 102 may be coupled to, and may receive user inpui data from,
the speakerfmicrophone 124, the keypad 126, andfor the displayftouchpad 128 {s.g., a liquid crystal display
{(LCD) display unit or organic light-emitting diede (OLED) display unit). The processor 118 may also outpui
user data to the speakerfmicrophoneg 124, the keypad 128, andfor the displayftouchpad 128. In addition,
the processor 118 may access information from, and store data in, any type of suitable memory, such as
the non-removable memory 130 and/or the removable memory 132, The non-removabie memory 130 may
include random-accass memory (RAM), read-only memary (ROM), a hard disk, or any other type of
mamory storage devics. The removable memory 132 may include a subscriber idantity module (8IM) card,
a memory stick, a secure digital (8D} memory card, and the fike. In cther embodiments, the processer 118
may access information from, and store datain, memory that is not physically located on the WTRU 102,
such as on a server of a home computer (not shown).

[0032]  The processor 118 may receive powsr from the power source 134, and may be configured lo
distribute andfor control the power (o the other components in the WTRU 102, The power source 134 may
ba any suitable device for powering the WTRU 102, For example, the powsr source 134 may include one
or more dry call balteries (e.g., nickel-cadmium {NICd}, nickel-zing (NiZn), nickel metal hydride (NiMH},
lithium-ion (Li-ion), ete.), solar cslls, Tusl cslls, and the like.

00331  The processor 118 may also be coupled o the GPS chipset 136, which may be configured o
provide location informaiion {6.g., longitude and latitude) regarding the current location of the WTRU 102,
In addition tg, or in lisu of, the information from the GPS chipset 136, the WTRU 102 may receive location
information over the air inferface 116 from a base station {e.g., base stations 114a, 114b} andfor dstermine

its location based on the timing of the signals being received from two of more nearby base stations, 1t will
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be gpprecialed that the WTRU 102 may acquire locaiion information by way of any suitable location-
datarmination method while remaining consistent with an embodiment,

10634]  The processor 118 may further be coupled to other peripherals 138, which may include one or
more software and/or hardwars modules that provide additional faaiures, functionality and/or wired or
wireless connactivity. For example, the peripherals 138 may include an aceslerometer, an e-compass, a
satellite transceiver, a digital camera {for photographs andfor video), a universal serial bus {USB) port, a
vibration device, a television ranscelver, a hands free headset, a Blustooth® moduls, a frequency
modulated (FM) radio unit, a digital music player, a media plaver, a vidsc game plaver module, an Internst
browser, a Virtual Rediity andfor Augmented Reality (VR/AR) device, an adlivily fracker, and the like. The
peripherals 138 may include one or more sensors, the sensors may be ons or more of & gyroscops, an
acceleromsiar, a hall effect sensor, a magnetometer, an orientation sensar, a proximily sensor, a
temperature sensor, a ime sensor; a geolocation sensor; an altimeter, a fight sensor, a touch sensor, a
magnetomsisr, a baromester, a gesture sensor, a biomslric sensor, andfor a humidity sensor.

[6035]  The WTRU 102 may include a full duplex radio for which transmission and reception of some or
all of the signais (8.9, associated with particular subframes for both the UL {e.g., for fransmission) and
downlink {e.g., for reception} may be concurrent andior simultaneous. The Tull duplex radic may indlude an
interference management unit to reduce and or substantially sliminate seff-interferencs via either hardware
{e.g., a choke) or signal processing via a processor (8.., a separate processor {not shown) or via
processor 118}, In an embodiment, the WRTU 102 may include & half-duplex radic for which transmission
and recaption of some or all of the signals {8.¢., associated with particular subframes for either the UL
{8.g., for iransmission} or the downiink {e.g., for reception)),

00381 FIG. 1C is a system diagram ilusirating the RAN 104 and the CN 106 according to an
embodiment. As noted above, the RAN 104 may employ an E-UTRA radio tachnology fo communicate with
the WTRUs 102a, 1020, 102¢ over the air interface 116, The RAN 104 may also be in communication with
the CN 106,

{00377 The RAN 104 may include eNode-Bs 1603, 160b, 1600, though it will be appreciated that the
RAN 104 may include any number of eNode-Bs while remaining congistent with an embodiment. The
aNode-Be 160a, 160b, 160c may each include one or mors transceivers for communicating with the
WTRUs 1022, 102k, 102¢ over the alr interface 118, in one embodiment, the eNode-Bs 1803, 160b, 160c
may implement MIMO technology. Thus, the eNode-B 16Qa, for example, may use multiple antennas (o
franemit wirelass signals to, andior recelve wirsless signals from, the WTRU 102a.

[0638]  Each of the eNods-Be 160a, 160h, 160c may be associated with a particular cell {not shown)
and may be configured fo handle radio resource managemsnt decisions, handover decisions, schaduling of
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users in the UL and/or DL, and the like. As shown in FIG. 1C, the eNode-Bs 160a, 160b, 160¢ may
communicate with one ancther over an X2 interface,

106387  The CN 106 shown in FiG. 1C may include a mobility management entity (MME) 162, a serving
gateway (SGW) 164, and a packel daia network (PDN) gateway (or PGW) 166, While sach of the
foragoing elements are depicted ags part of the CN 106, it will be appreciated that any of these elemenis
may be owned andfor opsrated by an entity other than the CN operator,

00401 The MME 162 may be connecled {0 each of the eNode-Bs 1623, 162b, 162¢ in the RAN 104 via
an 51 interface and may serve as a conirol node, For example, the MME 162 may be rasponsible for
authenticating usears of the WTRUs 1023, 102b, 1020, bearer activation/deactivation, selecting a particular
serving gateway during an inifial attach of the WTRUs 102a, 102b, 102¢, and the like. The MME 162 may
provide a control plane function for swilching between the RAN 104 and other RANS {not shown) that
employ other radio ischnologies, such as GSM andior WCDMA,

06411  The SGW 1684 may be conneciad to each of the eNade Be 160a, 160b, 160c in the RAN 104 via
the 51 interface. The SGW 164 may generally route and forward user data packets ioffrom the WTRUs
1023, 1020, 102c. The SGW 1684 may perform other funciions, such as anchoring user planes during inter-
eNode B handovers, triggering paging when DL data is available for the WTRUs 1023, 102b, 102¢,
managing and storing contexts of the WTRUs 1073, 102b, 10Z¢, and the like.

[0042] The SGW 184 may be connected 1o the PGW 166, which may provide the WTRUs 1023, 102b,
102c with access to packet-swiichad networks, such as the Internst 110, to facilitate communications
between the WTRUs 102a, 102h, 102¢ and 1P-enabled devices.

[0043]  The CN 106 may facilitate communications with olher nebworks. For example, the CN 106 may
provide the WTRUs 102a, 102b, 1020 with access o circuit-switched netwaorks, such as the PSTN 108, o
facilitate comnmunications betwsen the WTRUs 102a, 102b, 102¢ and traditional land-line communications
devices, For example, the CN 106 may include, or may communicate with, an IP qaleway {s.g., an P
multimedia subsystam (IMS) server) that serves as an inferface betwesn the CN 106 and the PSTN 108, in
addition, tha CN 106 may provide the WTRUs 1023, 10Zb, 10Z0 with access 1o the cther networks 112,
which may include other wired andfor wireless nefworks that are owned andfor operated by other service
providers.

10044] Although the WTRU is described in FIGS. 1A-1D as a wireless terminal, it is contemplated that in
certain reprassntative embodimaents that such a ferminal may use {g.g., temporarily or permanently) wired

commurication interfaces with the commurication network.

[0045]  Inrepresenisiive embodimenis, the other network 112 may be a WLAN,
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[0048] A WLANIn Infrastruclure Basic Service Ssi (BSS) mode may have an Access Point {AP) for the
BSS and one or more stations (5TAS) asscciated with the AP. The AP may have an access of an interface
to a Distribution System (DS) or another typs of wirediwireless network thet carries iraffic in to andfor cut of
the BSS, Traffic to STAs that originates from ouisids the BSS may amrive through the AP and may be
delivered to the STAs. Trafiic originating from STAg to destinations outsids the BSS may be sent fo the AP
{o be delivered to respective destinations. Traffic between STAs within the BSE may be sent through the
AP, for example, where the source STA may send raffic to the AF and the AP may deliver the traffic fo the
dastination STA. The fraffic between STAs within 2 BSS may he considered andfor refarred to as pesr-io-
paer traffic. The peer-to-peer fraffic may be sent batwesn (8.g., directly betwesn) the source and
destination STAs with a direct link setup {DLS). In ceriain representative embodiments, the DLS may use
an 802.11e DLS or an 802,11z tunneled DLS (TRLS). A WLAN uding an Independent BSS (IBSS) mods
may not have an AR, and the 5TAs {8.g., all of the STAs) within or using the IBSS may communicate
directly with each other. The IBSS mode of communication may sometimes be referred (o herein as an “ad-
hoe" mode of communication

106477  When using the 802 11ac infrastructure mode of oparation or a similar mods of operations, the
AP may transmit a beacon on a fixed channsl, such as a primary channel, The primary channel may be a
fixed widih (e.q., 20 MHz wide bandwidih) or a dynamically sei width via signaling. The primary channsl
may be the operating channe! of the BSS and may be usad by the STAs to establish a connection with the
AP. In ceriain representative embodiments, Carmier Sense Mulliple Access with Collision Avoidance
(CEMA/CA) may be implamentad, for example in in 802.11 systems. For CEMAICA, the STAg (e.g., every
STA), including the AP, may sense the primary channel. If the primary channel is sensed/detected andfor
determined to be busy by a particular STA, the particular STA may back off, One STA {a.g., only one
siation) may franemit at any given tims in a given BSS.

100487 High Throughput (HT) STAs may use a 40 MHz wide channel for communication, for axampls,
via a combination of the primary 20 MHz channel with an adjacent or nonadjacent 20 MKz channel to form
& 40 MHz wids channel.

100481  Very High Throughput (VHT) 8TAs may support 20MHz, 4C MHz, 80 MHz, and/or 160 MHz wide
channsis. The 40 MHz, andfor 80 MHz, channels may be formed by combining sontiguous 20 MHz
channsis. A 180 MHz channal may be formed by combining 8 contiguous 20 MHz channels, or by
combining two non-contiguous 80 MHz channels, which may be referred 1o as an 80+80 configuration. For
the 80480 configuration, the dala, after channel encoding, may be passed through a segment parser that
may divide the dala into fwo streams. Inverse Fast Fourier Transform {IFFT} processing, and time domain

nrocessing, may be done on each straam separataly. The streams may be mapped on o the two 80 Mz
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channels, and the data may be transmitied by a ranemitting STA. Al the receiver of the recsiving STA, the
above described operation for the 80-+80 configuration may bs reversed, and the combined data may be
sent to the Medium Access Control (MAC),

00501 Sub 1 GHz modes of operation are supportad by 802.11af and 807 11ah. The channel operating
bandwidths, and carriers, are reduced in 802.11af and 802.11ah relative to those used in 802.11n, and
807 11ac. 802 11af supports 5 MHz, 10 MHz and 20 MHz bandwidihs in the TV White Space (TVWS)
speclrum, and 802, 11ah supports 1 MHz, 2 MHz, 4 MHz, 8 MHz, and 16 MHz bandwidihs using non-
TVWS spectrum. According 1o a representative smbadiment, 802.11ah may support Meter Type

u'\-(\

ControliMachine-Type Communications, such as MTC devices in a macro coverage arsa. M0 devices
may have ceriain capabilities, for example, limited capabilities including support for {8.g., only support for)
certain andfor limited bandwidths. The MTC devices may include a battery with a battery Iife above a
thrasheld {e.g., fo maintain a very long batery life}.

[0051]  WLAN systems, which may support muliiple channsls, and channal bandwidths, such as
807.11n, 802.11a¢, 802.114f, and 802, 11ah, include a channel which may be designated as the primary
channsl, The primary channel may have a bandwidth equal to the largest common operating bandwidth
supported by all STAS i the BSS. The bandwidth of the primary channel may be set andfor limited by a
STA, from among all 3TAs i operating in a BSS, which supports the smallest bandwidth operating mods.
In the example of 802. 11ah, the primary channel may be 1 MHz wide for STAs {e.g., MTC type devices)
that support {8.¢., onlv suppori) a 1 MHz mode, sven if the AP, and other STAs in the BSS suppart 2 MHz,
4 MHz, 8 MHz, 16 MHz, and/or other channs! bandwidth operating modes. Carrisr ssnsing andfor Natwork
Allocation Vecior (NAV) setlings may depend on the status of the primary channel. if the primary channsl is
busy, for example, due o a STA (which supports only a 1 MHz opsrating mods), Transmitting to the AP, the
antire availabls frequency bands may be considarad busy aven though a majorily of the frequency bands
remains idle and may be available,

00521  Inthe Uniled Stales, the avaliabls frequency bands, which may be used by 802.11ah, are from
802 MHz to 928 MHz. in Korea, the avaliable frequancy bands are from 817.5 MHz to 823.5 MHz. In
Japan, the avaliable frequency bands ars from §18.5 MHz to 927.5 MHz. The total bandwidth available for
802.11ahis 8 MHz o 26 MHz depending on the country code,

106531  FIG. 1D is a system diagram ilustrating the RAN 113 and the CN 115 according to an

embodime

nt. As noisd above, the RAN 113 may employ an NR radio technology to communicate with the
WTRUs 1025, 102h, 102¢ over the air interface 118, The RAN 113 may also be in communication with the
CN 115,
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[0054] The RAN 113 may include gNBs 1804, 180b, 180c, though it will be appreciated that the RAN
113 may includs any number of gNEsg while remaining consistent with an embodiment. The gNBEs 180a,
180b, 180c may sach include one or more franscsivers for communicating with the WTRUs 102z, 102k,
102c over the air interface 116, In one embodiment, the gNBs 180s, 180k, 180¢ may implernsnt MIMO
technology. For example, ghBs 180a, 108b may utilize beamiforming to tranamit signals to andior receive
signals from the gNEg 180a, 180b, 180¢c. Thus, the gNB 1803, for exampls, may use muitiple antennasto
fransmil wiraless sighals fo, andior receive wirsless signals from, the WTRU 102a. In an embodiment, the
gNBs 180a, 180k, 180c may implemsnt carrier aggregation technology. For example, the gNB 180a may
transmit muitiple component carriers to the WTRU 102a {not shown). A subsst of thess component carfers
may be on unlicensed specitrum while the remaining component carriers may be on licensed spectrum. in
an embodiment, the gNBs 1803, 180h, 180c may implement Coordinated Multi-Point (CoMP) technology.
For example, WTRU 102a may receive coordinated transmissions from gNB 180a and ghNE 180b {andior
gNB 180c).

00551  The WTRUs 1023, 102b, 102¢c may communicate with gNBs 180a, 180b, 180c using
fransmissions associated with a scaleble numeralogy. For example, the OFDM symbol spacing andfor
OFDM subcarrier spacing may vary for different transmissions, different calls, andfor different portions of
the wirelases fransmission spactrum. The WTRUs 102a, 102b, 102¢ may communicale with gNBs 1803,
180b, 180c using subframe or ransmission time intervals (TT1s) of various or scalable lengths (e.g.,
containing varying number of OFDM symbols andfor lasting varying lengths of absclute tima).

00581  The gNBs 180a, 180b, 180c may be configurad to communicals with the WTRUs 1023, 102k,
102¢ in a standalons configuration andfor a non-standelone configuration. In the standalons configuration,
WTRUs 1023, 102b, 1020 may communicate with gNBs 1803, 180b, 180c without also accessing other
RANs {&.g., such as eNode-Bs 160a, 1600, 160¢). In the standalone configuration, WTRUs 102a, 102b,
102¢ may utilize one or more of gNBs 180a, 180k, 180¢ as a mobility anchor peint. in the standalons
configuralion, WTRUs 102a, 102b, 102¢ may communicate with gNBs 180a, 180b, 180¢ using signals in an
unficensed hand. in a non-standalons configuration WTRUs 1023, 102b, 102¢ may comminicale
with/connect to gNBs 180a, 180k, 180c while also communicating with/connacting to another RAN such as
sNode-Bs 1604, 160b, 1600, For example, WTRUs 1024, 102b, 102c may implement DC prindiples to
gommunicate with ons or more gNBe 180a, 1800, 180c and ons or more eNode-Bs 1603, 160b, 160¢
substantially simultanecusly. in the non-standalone configuration, eNods-Es 160a, 160b, 180¢ may serve
a5 a mobility ancher for WTRUe 1024, 1020, 1020 and gNBs 1804, 180b, 180¢ may provide additional

coverage andior throughput for servicing WTRUs 102a, 102b, 10%2¢,

S0



WO 2024/178331 PCT/US2024/017076

[0057]7  Each of the gNBs 180a, 180b, 180c may be associated with a particular celi {not shown) and
may be configured to handle radio rescures managemsnt degisions, handover decisions, scheduling of
users in the UL andfor DL, support of netwerk slicing, dual conneciivity, interworking between NR and E-
LTRA, routing of user plane dala towards User Plane Function {UPF} 1844, 184b, routing of control plane
information fowards Accsss and Mobility Management Function (AMF) 182a, 182b and the like. As shown
in FiG. 1D, the gNBs 1803, 180b, 180c may communicate with one anothar over an Xn interface.

[0058]  The CN 115 shown in FIG, 1D may include al least one AMF 1824, 182b, gl lsast one UPF
184a,184b, at lsast one Session Management Funaction {SMF} 1833, 183b, and possibly a Data Network
(DN} 1853, 185b. Whils each of the foregoing elements ars depicied as part of the ON 115, it will be
appreciated thal any of these slemenis may be owned andéor opsrated by an entity other than the CN
operator,

1005817  The AMF 18Za, 187b may be connected o one or more of the gNBs 1803, 180b, 180c in the
RAN 113 via an N2 interface and may serve as a control node. For exampls, the AMF 1823, 182b may bs
rasponsible for authenticating users of the WTRUs 1023, 102b, 102¢, support for network slicing (e.g.,
handling of different PDU sessions with different requiremenis), selecting a particuiar SMF 1833, 183b,
management of the regisiration areg, termination of NAS signaling, mobillty management, and ths like.
Network slicing may be used by the AMF 182a, 182b in order to customize CN support for WTRUs 1023,
1025, 102¢ basad on the types of services being utilized WTRUs 1023, 102b, 1020, For example, different
network slices may be eslablished for different use casss such as seivices relying on ulira-reliable low
latency {URLLC) agcess, sarvicas relying on enhanced massive mobile broadhand {eMEE) access,
services for machine type communication {MTC) ancess, andfor the fike. The AMF 162 may provids a
conirol plane function for switching between the RAN 113 and other RANg (hot shown) that employ other
radio ischnologias, such as LTE, LTE-A, LTE-A Pro, andlor non-3GPP access technologies such as Wikl
006807 The SMF 1833, 1830 may be connected to an AMF 1823, 182b in the CN 115 via an N11
interface. The SMF 183a, 1830 may also be connectad to a UPE 1844, 184b in the CN 115 via an N4
interfage. The SMF 183a, 1830 may selact and control the UPF 1843, 184b and configurs tha routing of
traffic through the UFF 1844, 184b. The SMF 183a, 183b may perform cther functions, such as managing
and allocating UE IP address, managing PDU sessions, controlling policy enforcement and QoS, providing
downlink data nofifications, and the like. A PDU session type may be 1P-hased, non-iP based, Ethernet-
based, and the like

[0061]  The UPF 1844, 184b may be connected {o one or more of the gNBs 180a, 180, 180¢ in the
RAN 113 via an N3 inferface, which may provide the WTRUs 102a, 1020, 1020 with access to packet-

swiiched networks, such as the internet 110, o Taciiitale communications between the WTRUs 102g, 102b,
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102¢ and [P-snabled devices. The UPF 184, 184b may perform other functions, such as routing and
forwarding packets, enforcing user plane policias, supporiing multi-homed PDU sessions, handling user
plane QoS, buffering downlink packeis, providing mobility anchoring, and the like.

[0082] The CN 115 may facilitate communications with olher nebworks. For example, the CN 115 may
include, or may communicate with, an [P gateway {e.q., an IP multimedia subsystem (IMS) server) that
serves as an interface between the CN 116 and the PSTN 108. In addition, the CN 115 may provide the
WTRUs 1023, 102b, 1020 with access {0 the other networks 112, which may includs other wired andfor
wirgless networks that are ownad andior operated by other service providers. In one embodiment, the
WTRUs 102g, 102k, 1020 may be connected to a local Data Network (DN} 185a, 1850 through the UPF
184a, 184b via the N3 interface to the UPF 1841, 184b and an NO interface belwssn the UPF 1844, 184b
and the DN 1853, 185b.

106831  Inview of Figures 1A-1D, and the corresponding description of Figures 1A-10, one or mors, or
all, of the funclicns described herain with regard to one or mors of. WTRU 102a-d, Bass Station 114a-b,
eNode-B 160a-c, MME 182, SGW 164, PGW 186, gNB 180a-c, AMF 182a-b, UPF 184a-b, SMF 183a-b,
DN 185a-b, andfor any other device{s) described herain, may be parformed by one or mors emulation
devices {not shown). The emulation devices may be one or more devices configured to emulate one or
mars, or g, of the functions describsd herein. For example, the emulation devices may be used {o test
other devices andfor fo simulate network andfor WTRU funclions.

00841  The emulation devices may be dasigned io implement one or more fests of other devicesin a lab
snvironment andfor in an operalor network environment, For example, the one or mors smulation devices
may perform the one or more, or &, functions while being fully or partially implementsd andfor deploved as
part of a wired andior wirgless communication network in order to test other devicas within the
communication network. Tha ons or more emulation devices may perform the one of mare, or all, funclions
while being temporarily implementedideploved as part of a wired and/or wirsless communication netwark,
The emulation devics may be directly coupled to another device for purposes of testing andior may
nerforming testing using over-the-air wireless communications.

00851  Ths ons or more emulation devices may perform the one o more, including all, functions while
niot being implementaedideployed as part of a wired and/or wirsless communication network. For exampie,
the emulation davices may be utilized in a testing scanario in a testing laboratory andfor a non-deployad
{.9., tesiing) wirsd and/or wirsless communication nefwork in order to implement testing of one or more
componants. The one or more emulation devices may be test squipment. Direct RF coupling andfor
wireless communications via RF cireuitry {e.g., which may includs ons or more antennas) may be used by

the emulation devices io transmit andfor receive data.
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[0088]  Aradio access network (RAN) may suppori an Artificial Intelligence (AlYMachine Learning (ML)
NR air inferface. A targst use-case for AVML for air interface may be beam management, which may be
used {o improve performance andfor reduce complexity in beam management aspects, e.¢., including
beam prediciion in time andfor spatial domains for overhead and/for latency reduction, bearn sslection
accuracy improvement, and so forth,

00677 AUML applications with respect to beam management may predict the best beam (2.g,, or beam
pairs) among a sef of beams (8.q., or beam palrs) with more accuracy and less overhead than al lsast
some other beam managsement procedures. In some bsam management procedures, a WTRU may
maasure reference signals (RSs) associated with a beam io determine beam quality. The best beam(s)
may be reportad among the measured beams. in contrast, an AIML modsl in a WTRU {e.q., or gNB} may
predict ona or more beams (8.9, or heam pairs) out of {a.q., all) possible beams {8.q., or beam pairs),
which may include beams {8.g., or beam pairs) not measured by the WTRU {e.g., or gNB). The input to an
AIML model may ba beam measuremenis andfor beam parameters of a set of beamsibsam-pairs, denoted
by Set B, which may also be called a measurament sef. Set B may bs a subset of Set A, which may be
callad a predicted sel. Set A may includs {e.q., all} possible heamsfbsam-pairs. An AVML madetin a
WTRU (2.q., or gNB) may predict ons or more beams {8.¢., or beam pairs) of Set A, for exampie, by
inputiing beam measurements andior beam parameters of beamsg {e.g., or beam pairs) of Sst B,

100887  An AUML model may be frained with different types andfor sizes of Set B. An AIML model
frained with a larger Ssi B size may improve prediction accuracy ai the cost of overhead and vice versa. An
AML mods! trained with a (8.q., single) fixed Set B may perform better at the cost of flexibility in input io
the Al/ML modsl. in contrast, an AIIML model trained with multiple or random Set Bis) may have higher
fiexibility in input to the AlMML modsl & the cost of performancs.

[00369] A measurement beams resource setf referrsd 0 as a set B (e.g., an optimal Sst B) may bs
determined, swilched, and/or indicatedireported.

106741 Thewords'a’ and ‘an’ and similar phrases may be interpreted as ‘one or more” and “af least

)

one.” A term that ends with the suffix “(8)’ may be interpreted as "one or more” and “at lsast one.”

[0074]  Arilificial intelligence (Al may bes defined as the behavior exhibited by machines. Al behavior may

mimic cognitive funclions (o sense, reason, adapi, andior act,

106727 Machine learning (ML) may refer to a type of algorithms that solve a problem based on learmning

through exparience {e.g., data), without (8.q., explicitly} being programmad {&.g., configuring a sef of rules).

Machine learning may be considerad as a subset of Al Diffsrent maching learning paradigms may be

implementsd based on the nalure of dala andfor feedback available fo the learing algorithm. For example,

a supervised lsarning approach may involve leamning a function that maps input lo an oulput based on one
-5
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A

or more labeled training examplses. A training example (8.g., each training exampls) may be a pair including
an input and a corresponding ouiput. An unsupervised learning approach may involve detecting pattems in
the data without pre-existing labsis. A reinforcement learning approach may involve performing a sequence
of gctions In an environment 1o maximize the cumulative reward. in some examples, maching leaming
algorithms may be applied using a combination andfor interpolation of machine leaming approaches. For
sxampls, a semi-supenvissd leaming approach may use a combination of {e.g., a small amount of} labelad
data with {e.g., a large amount of) unlabelsd daia during training. Semi-supsivissd leaming may fall
batwesn unsupervisaed leaming {8.¢., without labeled training data) and supervised lsaming {e.q., with only
labeled training data).

100731 Desp leamning {OL) may refer to a class of machine leaming algorithms that employ artificlal
naural networks (e.q., desp neural networks {(LINNg)), which may be inspired from biological systems. Deep
neural networks (DNNs) may be a special class of machine learning models inspired by the human brain, A
DNN input may be linearly transformed and passsd through a nondinear activation funclion multiple imes.
DNNs may include multiple lavers. A {e.q., sach) laver may include a linear transformation andior one or
maore non-tingar activation functions. DNNs may be irained, for exampie using training data via a back-
propagation algorithm. DNNs may provide state-of-the-art performance in varisly of domaing, for sxampls,
spesach, vision, natural languags, ete. for various machine learning setlings (e.g., supervised, un-
suparvisad, andlor semi-supervised). The term AIML based methods/processing may refer to realization of
behaviors and/or conformance o reguirements by learning basad on data, for example, withoul {e.q.,
axplicity configuration of a sequence of steps or actions. AIML based methods may enable leaming

gomplex behaviors, which may he difficult to specify andfor implement using other {8.g

g., legacy} methods.
00741 A WTRU may fransmit or receive a physical channe! or reference signal ascording to al lsast one
spatial domain filter. The term “beam’ may he used to rafar to a epatial domain fiter,

[B6757 A WTRU may fransmit a physical channel or signal using a spatial domain filter, for exampls, the
same spatial domain filter used for recsiving an RS {8.q., & channel stals informalion (CSH-RS} or &
synchronization signal (53} block. A WTRY transmission may be refarred to as a target. The recsived RS
or SS block may be referred to as a referencs or source, The WTRU may {8.¢., be said to) ransmit the
target physical channel or signal according to a spatial relation with arefersnce lo the RS or 88 block,
106767 A WTRU may transmit a first physical channel or signal according 1o a spatial domain filter, for
example, the same gpatial domain filter ussd for tranemiiting a second physical channel or signal. The first
and sscond transmissions may be referred to as target and reference {a.q., or source), respectively. Ths
WIRU may {e.g., be said to) transmit the first {8.q., target) physical channel or signal according to a spatial

ralation with a reference to the second {e.g., referance) physical channel or signal,
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100771 A cpatial relation may be implici, configured by RRC, and/or signaled, such as by a medium
access control {(MAC) control slemeant (CE) or downlink control information (DCH. For example, a WTRU
may {e.q., implicitly} transmit a physical uplink shared channel (PUSCH) andfor a demodulation reference
signal (DM-RS) of PUSCH according io the same spatial domain filler as a sounding referencs signal
(SR3} indicated by an SRS resource indicator (3R indicated in DCH or configured by RRC. in some
axamples, a spatial relation may be configured by RRC for an SR or signaled by a MAC CE for a physical
uplink control channel (FUCCH). A spalial relaiion may (6.¢., aiso) be referred o as a beam indication.
106787  AWTRU may receive afirst (e.g., targat) downlink channal or signal according to the same
spatial domain fiter or spatial reception parameter as a second (.., reference) downlink channed or
signal. For example, an association may exist befween a physical channgl, such ag PDCCH or PDSCH,
and the physical channel's respective DM-RS, The association may exist, for example, fiwhen the first and
second signals are reference signals andfor iffiwhen the WTRU is configured with a quasi-colocation (GQCL)
assumption type D betwsen corresponding antenna ports. An association may bs configured as a
transmission configuration indicator {TCH state. A WTRU may bs indicated an association between a CSi-
RS or 88 bleck and a BM-RS, for example, by an indsx to a sat of TCI states configured by RRC andior
signaled (e.g., by a MAC CE). An indication of an associafion hetween a CSI-RS or 88 block and & DM-RS
may {(8.g., aise) be referred o as a beam indication,

1067917  Atransmission and reception point {TRP) may be used interchangaably with one or more of
fransmission point (TP), reception point (RP), radio remote head (RRH}, distributed antenna (DA), bage
siation (BS), a sector {8.g., of a BS), andior acsll (e.q., a geographical cell area served by a BS). A muiti-
TRP may be used interchangeably with one or mare of MTRP, M-TRP, and/or multiple TRPs,

00847 AWTRU may report a subset of channel stats information (CS1) componenis. CSl components
may correspond to one or more of the following, a C8I-RS resource indicator (CR), an SSB resource
indicator (SSERY, an indication of a panel used {or reception &t the WTRU {e.q., a panel identily or group
ideniity), measurements, such as layer one {L1)-reference signal received power (RSRP), L1-signal fo
interferencs and noise ratio (SINR) taken from SEB or CSERS (8.g., ori-RERP, ¢ri-SINR, ssb-index-RERP,
ssb-index-SINRY), andfor other channe! stals information, such as a rank indicator (Ri), a channe! guality
indicaior (CQ, a precoding malrix indicaior (PM1), a layer index (LD, andior the liks.

0081  Channel andfor interference measuremsnts may be performad. A WTRU may receive a
synchronization signaliphysical broadeast channel (SS/PBCH]) biogk. The SS/PBCH block (SSE) may
include a primary synchronization signal (PSS}, a secondary synchrenization signal {555}, andior a

physical broadeast channel (FBCH), The WTRU may monitor, receive, andfor {8.g., attempt to) dacods an

-—
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SSE, for example, during one or more of the following: initial access, initial synchronization, radio fink
moniioring (RLM), cell ssarch, cell switching, and so forth,

106827 A WTRU may measure and report channel state information (CSI). The G5l for a connection
mode {8.g., sach connsction mods) may include or may be configured with ons or more of following: a C8l
report configuration; a CSI-RS resource set; or non-zero power (NZF) C8H-RS rasourcss.

106837 A CSl report configuration may includs one or more of the following: & CSI report quantity (e.g.,
Channel Quality indicator (CQIY, Rank indicator (R, Precoding Matrix Indicator {(PM), CSI-RS Resource
Indicator (CRE, Layer Indicator (L), efc.); a CSi raport typs (e.q., apseriodic, semi persistent, pericdic); a
C5lreport codebock configuration (e.q., Type |, Type §, Type il port selection, eic.); or a CSireport
frequency,

00841 A CSI-RS resource sel may include one or more of the following C81 Resource setlings: an NZP-
CSI-RS resource for a channel measurement; an NZP-CSI-RS resource for an inferferance measuremsnt;
or a CSlinterfarence measurement (CSIHIM) resourcs for interference measuremsant,

00857  NZP CSI-RS resources may include one or more of the following: an NZP C8I-RS resource
ideniifier (ID}; a pericdicily andfor offset; QUL info andfor TCl-state; or resource mapping (8.9., number of
norts, density, COM type, slc).

00881 A WTRU may indicate, deferming, or be configurad with one or more reference signals. A WTRU
may monitor, receive, andior measure one or mora paramstars based on the respective referencs signals,
For example, one or more of the following paramaters may be included in reference signal{s)
meaasuremenis: SS8-RERF; CSI-RERF, S5-5INR; CSI-SINR; RSS! CLIERSSE or SRS-RERP,

06877 SSreference signal received power (SS-RSRPY may bs measured, for exampls, bassd on

synchronization signals (8.9

b AR

dermodulation reference signal (DMRS) in PBCH or 555}, SS-RSRF may be
defined as the linear average over the power contribution of the resource slements (RE) that carry the
raspective synchronization signal. In measuring the RSRP, power scaling for the reference signals may be
used (e.g., required). SS-RSRP measursment (8.9, if used for L1-RSRP} may be accomplishad, for
example, based on CSl reference signals and the synchronization signals.

0088l  CSI-RSREP may be measured based on the linear average over the power contribution of the Ris
that carry the respective CSI-RS. The CSI-RSRF measurement may be configured within measurement
resources for the configured CSI-RS ocoasions.

[00388]  An S8 signal-to-noise and interference ratio (S5-SINR) may be measurad basad on the
synchronization signals {e.g., DMRS in PBCH or S88). 85-8INR may be defined as the linsar average
over the power contribution of the REs thal carry the respeciive synchronization signal divided by the linear

average of the noise and interference power contribution. The noise and interference power measuremsnt
.18.
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may be accomplished based on rasources configured by higher layers, for example, ifiwhen SS-SINR is
used for L1-8INR,

100807 CSI-SINR may be measured, for example, based on the linear average over the power
contribution of the REs thal carry the respsolive CSI-RS divided by the linear average of the noise and
interferance power contribution. The noise and interfarance powsr measurement may be accomplished
based on resources configured by higher layers, for example, iffwhen CSI-GINR is used for L1-SINR. The
noise and interference power may be measured bassd on the resources that carry the respective CSIRS,
for exampla, itfwhen CSI-SINR is not used for L1-SINR.

00911 Arsceived signal strength indicator (RSSH) may be measured, for example, based on the
average of the total powsr contribution in configured OFDM symbols and bandwidth, The power
gontribution may be received from diffsrent rescurces (e.¢., co-channel serving and non-serving cslls,
adjacent channe! interference, thermal noise, and so forth),

1006921 A cross-layer interference received signal strangth indicator (CLI-RSSE may be measured, for
example, based on the average of the (e.q., otal) powsr contribution in configured OFDM symbols of the
configured iime andfor fraquency resources. The power confribution may be received from differant
resourcss (8.q., cross-ayer interference, co-channel serving and nor-serving cells, adiacent channal
interfarance, thermal noise, and so forth),

[0093] Sounding reference signals RSRP {SRE-RSRP) may be measured, for exampls, bassd on the
linsar average over the power contribution of the REs that carry the respective SRS,

100841 A bearn/CSl report configuration (e.g., CSI-ReportConfigs) may be associated with a {e.q.,
single} bandwidth part (BWF) {(s.g., indicated by BWP-id}, where one or more of the following paramelers
may be configured: CSIRS resources and/or CSI-RS resource sets for channel and interfarance
measurement; CSI-RS report configuration type {8.q., indluding periodic, semi-persistent, and apericdic);
CSI-RS transmission pariodiolty for periodic and semi-persisient CSI reports; CSI-RS transmission slot
offset for periodic, semi-persistent and aperindic CSl reparts; CSI-RS transmission siot offsst list for semi-
nersistent and apariodic CSl reports; time rastrictions for channal and interference measurements; report
frequency band configuration {e.g., widebandfsubband CQI, PMI, and so forih); thresholds and modes of
calcuiations for the reporling quantities {e.g., CQI, RSRP, SINR, LI, R, ele.); codebook configuration; group
based beam reporting; CQ! table; subband size; non-PM port indication; port Index; sfc.

eogs] A CSIRS resouros configuration may be determined andfor provided, A CSI-RS resourcs set
NZP-C3I-RS-

Rasource and CSl-RescurceConfig). A WTRU may be configured with one of more of the following in a

(.., NZP-CSI-RE-ResourceSst) may include one or more C3ERS resources (8.0

b AR

CSI-RS resource: CSI-RS periodicity and slot offsst for periodic and semi-persisient CSI-RS resources;
-49.
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CSI-RS resourcs mapping fo define the number of CSI-RS ports, density, COM-type, OFDM symbol,
andfor subcarrier occupancy; the bandwidih part to which the configured CSI-RS is allocated; or a
raference to the TCI-Stale (e.¢., including the QCL saurce RE(s) and the corresponding QCL type(s)).
[0098] An RS resource set may be configurad. One or more configurations may be ussd for an RS
rasourcs set. A WTRU may be configurad with one or more RS resaurce sels. An RS resource sst
configuration may inciude one or more of following: an RS resource set 1D; one or more RS resources for
the RS resource set repelilion {e.g., on or off); an aperiodic triggering offset (8.9., one of 0-6 glols); or TRS
info {e.q., trus or not).

00871 RS resources may be configured. Cne or more configurations may be used for RS resources. A
WTRU may bs configured with ona or more RS resources. An RS resource configuration may include one
ar more of following: an RS resource 1D; a resource mapping (8.0, REs in a PRB); a power control offset
{e.g., one value of -8, ..., 15}, a power control offset with SS {e.g., -3dB, 0 dB, 3dE, 6§ Db}, a scrambling
ID; a periodiaity and offset; or QCL information {8.9., based on a TC! stais),

10098] A grant or assignment may have one or mors properties. A property of @ grant or assignment
may include, for exampls, one or more of the foliowing: a frequency allocalion; an aspect of lime allocation,
such as a duration; a priority; a modulation and coding scheme (MCS); a transport block size; a number of
spatial iayers; a number of transports blocks, a TCI stats, CRI, andfor SRi; a number of repstitions; an
indication whether the repetiiion schame is Type A or Type B; an indication whether the grantis g
configured grant type 1, type 2, or a dynamic grant; an indication whsther the assignmant is a dynamic
assignment or a semi-persistant scheduling {8.9., configurad} assignment; a configured grant index or a
serni-parsistent assignment index; a periodicity of a configured grant or assignment; a channel access
priority class (CAPC); or a (e.q., any) parameter provided (8.q., in a DCI, by MAC, or by RRC) for
scheduling the grant or assignmsnt.

[0098]  Anindication by DCl may include, for exampls, one or more of the following: an (.., explicii)
indication by a DCI field or by RNTI usad to mask a CRC of the PDCCH; andior an {e.¢., implicit) indication
by a property, such as BCH format, DO size, CORESET or search spacs, aggregation level, first resourcs
slerment of the recelved DT (8.9., Index of first Conirol Channs! Element), where the mapping between the
property and the value may be signaled by RRC or MAC.

01001  Reference signal (RS} may be used interchangeably with ong or more of the foliowing: RS
resource, RS rescuros set, RS port, RS port group, or beam group. RS may (8.9, also) be used
interchangeably with one or more of following: a sounding reference signal {SRS); channel state

information - referance signal (CSI-R ), a damodulation reference signal (DM-RS); a phase tracking
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reference signal (FT-RS}; a liming reference signal {TRS), a posilioning referencs signal (PRS), or a
gynchronization signal block {SSB),
101011  Channel may be usaed interchangeably with one or more of following: physical downlink control
channei (FDCCH); physical downlink shared channel {(PDSCH); physical uplink control channel {(PUCCH),
physical uplink shared channel (FUSCH), physical random access channsl (PRACH),; stc.

101021 Asignel, channel, andfor message (8.q., as in DL or UL signal, channel, andfor message) may
bs usad interchangeably,

1010317 Beam reporting may be used interchangeably with C8 measurament, CSI reporting, andfor
beam measurement.

[0104] Examplss (8.9, as described harain) for beam resources pradiction may be used for beam
rescurces belonging to one or more (2.4, single or muitiple) cells andfor one or more (a.¢., single or
multipls} TRPs,

10105  Set Amay be usad interchangeably with a set of one or more of the Tollowing: RS resaurce sels,
beams, beam-pairs, beam RS resources, RS resources, and/or a beam pattern. In exampiss, Ssl Amay be
a cet of alf heams.

10108]  Sel B may be used interchangeably with a set of one or more of the following: RS resourcs sels,
beams, beam-pairs, beam RS resources, RS resources, and/or a beam pattern. In exampiss, Ssl B may be
a set of maasured baams {8.¢., Set B may be a subsst of Set A),

101077 A measurement beams resource set {(Set B) may be selectedfindicated, for example, during initial
aceess. A WTRU may have a (prejdefined initialidefault Sl B andfor Set B size. For example, a random
Set B may have a {e.q., default) size of N baams. For example, a fixed Set B may includs common {e.g.,
not WTRU-spacific) ghB beams.

[0108] A WTRU may swilch to another Set B fype {(8.q., fixed sl B, random Set B) bassd on initial
measuraments {.g., initial beams RSRPs, indicated beam s} and/or availability of
{prejdefined/{prejconfigured Set B(s), for example, if the measuraed beams’ {IDs/QCL-TypsD information
match with the beams of a (prejconfigured 3et B, Measured baams may mateh with the beams of 2 5t B
associated with an AVML model. A WTRU may send an indication 1o a gNB about the selsction of beams of
Set B{s), for example, @ WTRU specific preconfigured Sat B, A WTRU may report supported Set B types
{8.9., fixed, random, ete.), for example, as part of WTRU capability. A WTRU may determinsfindicate future
preferred Set B{(s) (e.g., maasuremsnt-RS resources), for example, according to the WTRU's reported

capability.
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[0408]  The terms Initial access and random access may be used interchangeably to refer to the one or
more procedures associated with establishing connectivity bafwesn a WTRU and a network,

101101  Random access procedurss may be implemented in a network {e.g., an NR network), FIGS, 2A-
D illustraies an exampie of random access procedures,

0114 Multipls (e.g., two) types of random acoess procsdure may bs supported {e.g., 4-step RA type
with MSG1 and 2-step RA type with MSGA]L One or more types (2.0, both types) of RA procedure may
support contention-based random acosss (CBRA) and/or contention-free random accass (CFRA), Tor
example, as shown in FIGS, ZA-D.

01121 A WTRU may ssisct the type of random acosss atinilialion of a random access procedure based
on a network configuration. An RSRP threshold may be used hy a WTRU io select betwesn 2-step RA typs
and 4-step RA typs, for example, i when CFRA resources are not configured. A WTRU may perform
random access with 4-step RA type, for example, ifiwhsn CFRA resources for 4-slep RA type are
configured. A WTRU may parform random access with 2-step RA iyps, for sxampls, iff when CFRA
rescurces for Z-step RA type are configurad.

[0113] A RACH Geeasion (RO) may be a space in the time and/or freguency domain for the receplion of
the RACH preambie,

[0114]  Insome examples (8.9, in LTE), thers may be {e.q., only) one RACH occasion specified by an

o)

n SSE is associated with different beams andfor the WTRU may selact a2 baam and sand the preambie

o

using the selecled beam.

101181 A mapping may be definadiconfigured between S5E and RACH oocasion(s) by the ghNB. A 58B
{e.g., sach SSB) may be associated with different beami{s). A WTRU may sslect abeam and send a
nreamble using the selscted beam. The gNB may know which beam{s)/SSB{s) the WTRU has selected, for
example, based on the configuration between SSB and RACH cceasion{s}, and/or the RACH occasion
selected by the WTRU 1o send the preamble. An initial/dsfault set B may be (8.g., implicitly} indicated by
the WTRU to the gNB, for example, based on the RACH cocasion selected by the WTRU to send the
preamble.

[118] A WTRUmay have a (8.g., predefined) initial/default Set B andior Set B size. An initial/default
Set B andfor Set B size may be, for example, a random Sei B with a default size of N beams. An
initialidefauli Set B and/or Set B size may be, for axample, a fixed Set B comprising comimon {8.¢., not
WTRU-specific) beamns. A WTRU may send an indication to the gNB on the initial/dsfault Set B andlor set

B size explicitly or implicily {8.q., by selecting a preamble accordingly, for example, as described hersin).
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04177 A WTRU may swilch to another Set B type {8.¢., fixad Sel B, random Set B} bassd oninilial
measuraments (.., initial beame RSRPs, indicated heam s} andior availability of
predefinedipreconfigured Set B{(s), for example, if the measured beams’ 1Ds/QCL-TypeD information maich
with the beams of preconfigured Sel B. Mseasured beams may match with the beams of & Sel B associated
with an AL model. A WTRU may send an indication to a gNE about a sslection of beams of Set B{g), for
axampls, WTRU spedific preconfigurad Set B. An indication may be sent implicitly or explicitly, For
example, an indication may be seni implicitly via the selaction of preamble {8.q., as desoribed herein). A
WTRU may report supporied Set B types {e.g., fixed, random, aic.}, Tor example, as part of an initial
capability exchangs with the natwork {e.q., during RRC {reJoonfiguration). A WTRU may determinefindicate
afulurs preferred Set Bis) {8.g., RS rescurcesfhsams), for axample, according to the WTRU's reported
capability.

(1181 A WTRU may report information on set B, for example, via an initial access preamble. An initial
access preamble {(8.g., referred 0 as a random aocess preambie or preamble) may be seni from g WTRU
o agNB {e.g., in Meg 1, Mag 3, Msg 5, andior Msg A). A preambie may be selectad by a WTRU In a
gontention-based manner. A preambls may be a dedicated preambls designatedireserved by the gNBin a
contention-ires manner. A preamble may be fransmitted as part of a (a.g., not limited to conveniional)
random acesss procedurs {(e.q., CBRA with 4-step RA type, CBRA with 2-step RA typs, CFRA with 4-step
RA type, CFRA with 2-slep RA type).

04181 In some examples, a gNB may provide a list of preambiss thal may be conlention-free for the
WTRU {o perform initial access. The coniention-free preamblels) may comespond to the same orto a
different set of resources {a.g., RACH Occasions in the ime domain, PRACH Cocasions in the frequency
domain, S8Bs corresponding 1o one or multipls beams in the spatial domain} as the contention-based
nreambla(s). For exampls, a WTRU may sslect a contantion-free praamble. The WTRU may send the
contention-iree preambie on a RACH Qocasion io the gNB. A gNB may know which beams/SSEs the
WTRU has sslecisd, for example, basad on the RACH oocasion used by the WTRU, which may represent
the initial/default set B for the WTRLUL

101207  In some examples, a preamble may serve a (e.q., an additional} purposs, for example, versus
{.g., only) sanving to achieve uplink synchronization. A preamble may {8.g., implicitly} provide additional
information on sst B. A WTRU may sslect preamble 1 or 2, for example, if the size of set B of RS
resourcesibeams = 51, A WTRU may select preambie 3 or 4, for axampls, if size of set Bof RS
resourcesibeams = 82, and so forth, WTRU may select preambls 5 or 6, for example, if set B is a fixed sst.

WTRU may select preamble 7 or 8 for axample, if set B is a random sef, and so forth,
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(01211 A preambile may provide additional information, for example, as listed herein {8.g., explictly) on
get B, for example, through the addition of extra bits to the legacy preambls to carry mors information. A
indication may be aflag, for exampls. For exampls, the presence of a flag may indicate a Set B type (8.9,
afixed Sei B versus g random Sei B). An indication may be more complex, for example, by providing extra
bits fo indicate the number of RS resources/heams in the set B at the WTRUL

01221  In some examples, there may be muitiple {s.q., two) types of preambles. Afirst {8.q., legacy) typs
of preamble may serve 1o achieve UL synchronization betwesn a WTRU and a network (NW). A second
{e.g., snhanced/special) type of preamble may serve to {8.q., also) provide additional information, For
example, a WTRU that {e.q., only) wents o perform initial access {e.g., a5 per legacy) may uss tha first
{e.q., legacy) type of preamble. A WTRU that i AlML capable andfor wanis fo trangmit additional
information {o the gNB {e.g., on set B) may use the second {g.q., special) type of preamble.

101231  In some examples, preambles {8.g., reguiar, special, dedicated, contention-hased, contention-
frae) thal can be used for inflial access may be indicated o the WTRU, for example, via SIB. An SIB may
ba SIB1, a subsequent {e.q., requested) SIE, a subsequent pariodic SIR, an AIMML specific SIB, andfor a
beam measurement speaific SIB. For example, an AML capable WTRU may use one of the preambles as
indicated via the AI/ML specific SIB to provide the gNB information specific to AlIML {s.q., indication of
AL capabiiity, efe.).

1241 A WTRU may measure andior report information on set B during or associated with one or more
of the following evenis: contention-based random access {CBRA); confention-free random access {CFRA);
4-gtep random access; Z-step random access; initial access from RRC IDLE; RRC Connsction Re-
sstablishment procedure; DL or UL dala arrival during RRC_CONNECTED (e.g., iffiwhen UL
gynchronization status is non-synchronized); UL data arrival during RRC_CONNECTED (e.q., iffwhen
PUCGH resourcas for SR ars not available); request by RRC upon synchronous reconfiguration {(e.g.,
handover), RRC connection resume procedure from RRC_INACTIVE; to establish time dlignment for a
secondary TAG; request for other system information; beam fallure recovery {BFR); or consistent UL LBT
faitura on SpCell.

01251 Measursment beams resource set size {6.¢., Seot B size) may be switched, for exampls, for
artificial intelligence {AlYmachine learmning (ML) systams. A WTRU may (8.9., be configured to) perform one
ar more of the following. The WTRU may receive a configuration of one or more RS resourcs seis, a
threshold, andfor a sel of Set B {s.g., set of measurement RS resources) sizes {e.q., afirst configured set B
size, a second configured set B size). The WTRU may dslermine a prediction accuracy associated with
(2.9, of) afirst configured Set B size andior a prediction accuracy associatad with a second configured Set

B size {e.g., smailer than the first configured Set B size). The WTRU may dstermine a sat size {s.q., a third
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set B size) basad on at least one of; whether the pradiction accuracy assodiaied with the first configured
set size salisfies the threshold or whether the prediction accuracy associated with the second configured
set size satishies the threshold. The WTRU may send a transmission associated with the delermined set
size.

{01261 The WTRU may (e.g., on a condition that the prediction accuracy with the first configurad Set B
size s less than the configured threshold} determine the sel size is a third Set B size {s.g., larger than the
first configured Set B size). For example, the WTRU may delermine the set size is a third Set B size based
on the prediction accuiracy associated with the first configured set size not satistying the threshold, whersin
not satisfying the threshold comprises the prediction acouracy with the first configured set size being less
than the threshold, The WTRU may fransmil an indication indicating the third Set B size. The WTRU may
dafarmine a Set B of the indicatad third Sef B size comprised of one or mors configured RS resources,
andfor fransmit a report indicating the one or mare RS resources belonging to the determined Set B
04277  The WTRU may {e.g., on acondition that the prediction accuracy with the first configured Set B
size is graater than the configurad thrashold andfor the prediction accuracy with the sscond Set Bis
greater than the configured threshold) determine the set size is the second configurad set B size {e.g.,
smaller than the first configured sef B size). For example, the WTRU may delermine the set size is the
second configurad sat B size based on the prediction accuracy associated with the first configurad set size
satisfying the threshold and the prediction accuracy associated with the second configured set size
satisfying the threshold (s.g., whers salisfying the threshold comprises ihe prediction accuracy associated
with the configured set size baing squal o or greater than the threshold), The WTRU may transmi an
indication indicating the sacond configured Set B size, The WTRU may determing a Set B of indicated
second configured Set B size comprising one or more configured RS resources, andfor fransmit a report
indicating ths one or more RS rasourcas helonging o the determinad Set B.

01287 A WTRU may receive a configuration of ons or more RS rescurce sats. A RS resource (8.4,
sach RS resource in RS resource set) may be associated with a (8.q., respactive) beam,

01291 A WTRU may determine a triggsr condition for initiating a change in measurement RS resources
sl size is salisfied, wherein the defermination of the set ¢ize is basad on the trigger condition being
satisfiad. For example, the WTRU may receive an indication {e.q., a 1-bit indication, size_type_prictity)
from a gNB (e.q., via RRCMAC-CE/DC! based signaling) to indicals a priority of changing Set B size
relative (o {e.q., over) changing Set B type {e.q., from random to predefined fixed eic.}. For example, an
indication {a.g., value 1) may indicate changing Set B size i a higher priority than {s.g., takes priority over)

hanging Set B type. The WTRU may raquest to increase the size of Set B {e.g., the WTRU may indicals a
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new Set B size in case of random Set or a new Sel B with higher number of beams than a previous Sei B),
for example, if the prediction accuracy is less than ac_threshald, and size_type pricrity == 1,

[l

101307  The WTRU may indicate a change in Set B size (8.9, no. of beams in Set B} based onone or
more of the following: pradiction accuracy; RS msasurements; or beam measuremenis.

[0131] A WTRU may perform ons or more of the following, for sxample, if prediction accuragy (e.g., of
the current AIIML model) is less than ac_threshold; send an indication requesting a larger then current Set
B size out of preconfigured Set B sizes; frigger fine-tuning of the currently active AIfML model {e.q., as
described hersin}; andfor indicate a new larger preferred Set B 1o the gNE {e.g., fiwhen WTRU's current
Set B is not of a random type).

01321 A WTRU may perform one or more of the following, for example, if prediction ascuracy {e.g., of
the currently active Al/ML moded} is greater than ac_threshold, and the prediction accuracy {e.g., of the
AML model with) smaller Sl B size is grealer than ac_threshold: send an indication requesling a smaller
than current Set B size out of preconfigured Sei B sizes; andior indicate a smalier preferred Set B {a.g, 2
new smaller preferrad Set B to the gNB (s.9., fiwhen WTRU's current Sst B is not of a random typs).
[0133] A WTRU may changs the Sei B size bassd on the number of RS measurements and/or beam

measuremants available. A WTRU may choose a Set B of size less than N based on arule {e.g., matching

of RS measursments is less than N, The WTRU may chooss @ Sef B of size grealer than N based on a
rule, for example, if current Set B size == N, and the number of RS measuremsnts is greater than N
10134] A WTRU may send an indication to a gNB {o indicate a preferred Set B size andlor Set B

[0138] Measurement andior astimation sais may be configurad. A WTRU may be configured with one or
maore sets of reference signal (RS} resources and/or beams {or beam-pairs). A RS resourcs, beam, andior
heam-pair (8.0, each RS resource, beam, and/or beam-pair) may be assodiated with a transmission from a
baam aseociated with {e.g., spadific) baam parameters (8.9, baam direction andior heam width), A WTRU
may be configured with the associatad beams, RS resources, andior beam paramstiars,

[0438]  Inan exampie, a WTRU may be configured with a first sef of RS rasources, bearns, andior beam-
pairs that may cover the (e.q., entire) RS resource-space, heam-spacse, andior heam-pair-space. The
WTRU may determine or select a set A and a set B. The union of set A and set B may cover the (8.g.,
sntire} RS-resource-space, beam-spacs, and/or besam-pair-space. In an exampls, set A and st B may be
mutually exclusive, In an example, a saf B may include RS resources on which the WTRU may perform
measuremsnts to cbtain one or more of the following: (1} direct measurement vaiues for a first set of

beams or beam-pairs {8.g., ohe-to-one mapping between an RS rescurcs and a beam or beam-pair),;
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andfor {2) estimated measurement values for a second set of bearns or beam-pairs {8.g., many-to-ong
mapping between RS rescurces and a beam or heam-pair, possibly using an A/ML estimation modal),
101377 A WTRU may be configured with one or more of the foliowing, a priority for Set B size
modificalion, triggers (o iniliate Sel B size modificalion, rules fo determine the Sel B size, ane or more
methods to indicaie the datermined Set B size to the gNB, andior a configuration 1o use the new Set B
configuration, for example, based on {8.g., upon) recelving a confirmationdindication from the ghE,
01381 A WTRU may be configured with pricrilization for Set B dize modification. A WTRU may be
configurad with rules to determine pricritization conditions for a Sat B size changs.
01391 Forexample, a WTRU may prioritize between changing sef B size versug changing 2 Set B type.
A Bsl type may includs, for exampla, afixed Set B, Set B with praconfigurad pattern, Ssi B with random
patiern, etc. For axample, a WTRU may receive a {e.g., 1-bit} priority indication to indicate a relative priority
of changing Set B size versus changing Set B type. A WTRU may recsive an indicalion, Tor example, in an
RRC configuration, a MAC control slement, and/or in a DCIL A WTRU may prioritize changing Set B sizs,
for example, it a {e.g., 1-bit} priorily indication value is high {8.g., a valus of 1), The WTRU may priorilize
changing Sel B fype, for example, if the priority indication value is low {e.g., a valus of 0},
01401  In some examples, a priority indication may be WTRU-gpecific. For example, a WTRU may apply
the same priority indication for some or all Set Bs. In some examples, a WTRU may be configured with
multiple priotity indications. A {8.¢., sach) priority indication may be specific io Sei B, For example, a
WTRU may apply prictitization betwsen a change in Set B size versue a changs in Sst B type based on the
priority indication associated with a {e.q., the current) Set B,
01411  In soms examples, a WTRU may monitor for triggers for Set B size modification based on a
priority indication. A WTRU may monitor the triggsr conditions for Sat B size maodification, for example, if
the Set B size change is prioritized. A WTRU may monitor trigger conditions for a Set B type modification,
for example, if the Set B type change is pricritized. A WTRU may monitor trigger conditions for a Set B sizs
ghange, for example, if the Set B type changs is pricritized and a change in Set B typs doesn't improve the
nrediction acouracy.
[0142] A Sei B size modificalion may be initiated based on a trigger. A WTRU may be configured 1o
monitor one or more trigger conditions for initiating change in Set B size modification. For example, a
WTRU may recsive ons or more parameter configurations associated with trigger conditions from the ghB.
01431  In some examples, a WTRU may initiate Set B size modification based on the prediction
accuracy of the AVML model, For example, a WTRU may be preconfigurad with an acouracy thresheid
associated with AIML model performance. A WTRU may initiate Sel B size modification 1o increass the
size of Set B, for exampile, if the prediction accuracy of the current AML model is legs than the acouracy
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fhreshold. An initiation of Sel B size modification may include, for example, determination of alarger value
for Set B size andlor transmission of ths indication to the gNB

[0144] A WTRU may iniliate Set B size medification procedure o decreass the size of Set B, for
example, if the prediction accuracy of the current AML model with a {e.q., the current) Set B size islarger
than the accuracy thresheold. A WTRU may initiate Set B size madification i dacreass the size of Set B, for
example, if the prediction accuracy of a {e.¢., the current) AML madsl with a smaller Set B size islarger
than the accuracy threshold. A WTRU may inilizie Sei B size modificalion, for example, iffwhen the current
Set B size is larger than the acouracy thresheld and the prediction accuracy of the current AVML mode
with a smaller Set B size is larger than the acouracy threshold. Initiation of Set B size modification may
include, for example, determination of & smaller Set B size andior transmission of indication to the gNB.
[0145]  In some examples, a WTRU may initiate Set B size modification based on the number of
avallable RS {e.g., or beam) measurements. For example, a WTRU may be (prejconfigured with rules
based on number of available RS msasurements and/or a current Sei B size. A WTRU may initiate Set B
size modification, for example, iffwhen the number of configured/available RS measurements is smaller
than the current Set B size. The WTRU may (a.q., in this case) initiie Sel B size medification to decreass
the Sef B size. For example, the WTRU may indicals a new {s.g., smaller) Set B size, 2.g., such that the
nerformance of the AVML model is above a precaonfigured acouracy threshold. A WTRU may initiate Set B
size medification o increase the Set B size, for example, ifiwhen the number of configured/avallable RS
maasurements is larger than the current Sef B size. A WTRU may initiate Set B size modification, for
example, if the performancs of AVML mode!l with current Set B size is below a preconfigured thrashold, For
example, the WTRU may indicate a new {(s.g., larger) Set B size, e.g., such that the performance of the
AL model with the new Sel B size is above g preconfiqured aocuracy thresheld.

[0146] Rulss may bs usad to determing Sat B size. A WTRU may be configured fo datermine a Sel B
size based on preconfigured rides. A WTRU may determine the Sel B size, for axample, ifiwhen Set B sizs
modification is triggered.

01471  In soms axamples, a WTRU may determine the prediction accuracy of an AML madst, For
sxample, the WTRU may receive & configuration of an indication indicating pradiction accuracy. A WTRU
may determing prediction accuracy, for example, by measuring RS resource(s) associated with a beam, A
WTRU may determine beam quality (s.g., L1-RSRE, CQI, SINR, REE), for example, by measuring an RS
signal associaled with a pradicted beam. A WTRU may determine prediction acouracy as the perosntags
differsnce batween the measured and predicted heam quality of one or more beams.

[0148]  In some examples, a WTRU may determing a Set B sizs as the smallest Set B size that meets a
preconfigured condilion. For example, the WTRU may determine the smallest Set B size that may achieve
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prediction acouracy of the current AIIML model larger than the praconfigured accuracy thrashold. For
example, a WTRU may determine the smallest Saf B size thal may {8.g., be required to} achiave prediction
accuracy of the current AML modsl larger than the preconfigured accuracy threshold given the smallest
subset of configured RS measursmenis.

(01481  In soms axamples, a WTRU may indicate the dstarmined Set B size to the gNR. In some
sxamples, the WTRU may indicate preferred beam(s) o be added to the Sat B, The preferred beam(s) may
be thoss beams that when added io Set B, achieve the accuracy of the AlIML modsl abovs & preconfigured
threshold. In some examplas, the WTRU may indicate the Sst B size and preferred beam(s) to the ghR.
The terms beamis) and RS may be used interchangeably. The examples (8.9, as described hersin) may
{8.9., als0) be applied for the cage of reduciion in Set B size. For exampls, the WTRU may indicate
baam{s)fRS that can be removed from the current Set B whils still maintaining the accuracy of the Al/ML
model above the preconfigurad thrashold.

[0150]  In soms examples, the WTRU may determine a different Set B {e.q., atargsi Set B} than the
current Set B andfor the size {e.q., largar or smaller} in relation to the target Set B, The size may be the
smallest size delta to the target Set B that achieves the preconfigured accuracy threshold. A WTRU
determination may minimize the RS overhsad, A WTRU may indicale the farget Sei B andfor the size of the
targat Set B, in some examples, the WTRU may indicate the target Sat B, size of target Set B, andfor the
nreferred baamis) in the target Set B,

10151 A WTRU may be configured fo parform one or more {8.g., specific) actions, for example, iffwhen
tha WTRU cannot determine the Set B size that maets the preconfigured accuracy threshold. For example,
a WTRLU may be configured o trigger fine-tuning of an {e.q., the currently active} AUML model. For
example, the WTRU may be configured 1o switch to a differant AL model that mests or excesds the
accuracy thrashold. For example, the WTRU may be configured to download a diffarent Al/ML model that
mests or exneads the acouracy threshold. For exampls, the WTRU may be configurad to fallback to other
{e.g., lagacy) beam management procedures. For example, the WTRU may be configured {0 uss ancther
{e.g., lagacy) bsam management procedure uniil the AlML model is fine trained, downloaded, andfor
switched.

01821 A Sei B size modification may be indicated. A WTRU may be configurad fo ransmit an indication
associated with Set B size modification to the gNB. For sxample, 2 WTRU may indicate the preferrad Set B
size {e.q., larger or smaller) than the current Ssi B slze. For sxampls, a WTRU may indicats additional
information, &.¢., as applicable. For sxample, 2 WTRU may indicate a preferred Set B, For axample, a
WTRU may indicate a preferred Set B type. For example, a WTRU may indicate one or mars RS/beam{s)

that may be added 1o or removed from Set B.
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[0153]  Insoms examples, a WTRU may be configured to transmit a Sei B size indication in UL control
information. For example, a WTRU may be configured with PUCCH rescurces fo fransmit a Set B size
indication. For example, a WTRU may fransmit a Set B size indication in a CS raport. in some examples, a
WTRU may fransmil an incremsntal Set B size indication. For exampile, @ WTRU may be configured with a
gurrant Sat B with size N, The WTRU may fransmit an indication {8.q., a one-bit indication} for Set B sizs,
For exarmple, a first codapoint {e.g., value of 1) may indicats that the Sat B size may be increasad {8.g, by
1). For example, a second codepoint {8.q., value of 0) may indicale that the Set B size may be decreased
{2.9., by 1). The sxample may be exiended for an incremental step of K. In some exampiles, a WTRU may
transmit the indication in the MAC CE. For example, a WTRU may be configured to indicate a Set B size
from a preconfigured set of valuss. For example, a WTRU may be configured to indicals & Sef B size from
a praconfigured set of increments, For example, a WTRU may be configured with size restrictions for 5ai B
size modification. For examgple, size restrictions may be sxpressed as a maximum andior minimum value
for Set B size. For example, the Set B size restriclion may be configured specific to Set B andfor Sei B
fype,

101541  In some examples, a WTRU may be configured fo recsive a reconfiguration of Set B size, The
WTRU may apply the modified Set B for inference, for example, based on {e.g., upon) receiving the
raconfiguration, For example, a reconfiguration may be recelved in a MAC CE. For example, the MAC CE
may be modelied as an activation or deactivation command. For example, the Sat B may be configurad
with one or mors inaciive beam{syRS. The WTRU may receive {8.9., a5 aresponss to a WTRU
recommandation of Set B size) an (e.g., a MAC CE) aclivation command associaled with a Set B size
increass. The WTRU may receive {8.g., as aresponse to a WTRU recommendation of Set B size) a {e.g,
MAC CE} deactivation command associaled with & Sal B size decreass. In some exampies, the WTRU
may recalve a reconfiguration of Set B size via a DCI messaga. in some examples, the WTRU may receive
a reconfiguration of Set B size in an RRC raconfiguration messags,

[158] A WTRU may receive a configuration of supported training fypes via RRCIMAC-CE (e.g., CSI-
Config) from the gNB. For example, the WTRU may receive a {8.g., 4-bit} configuration paramster {a.q.,
training_config), which may indicate supported iraining procadure types, 8.g., with a first value (s.g., one
{1} indicaling supported and & second value (.., zero {0)) indicating otherwiss. Online training (8.9,
training an AIPML model from sorateh within a time-window) may be indicated by the configuration

parameter (s.q., by Bit1), Cffling training {(s.g., training an A/ML model from scratch without a tima-

xJ)

restriction) may be indicated by the configuration parameter {8.q., by BiiZ}. Online fine-luning (2.q.,

incremental-training of an already trained Al/ML model within a tims-window) may be indicatad by the
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configuralion paramster {e.q., by Bil3}. Offline fine-luning {2.9., incremental-iraining of an already irained
AML model without a time-restriction) may be indicatad by the configuration paramster {a.q., by Bitd).
101887 A WTRU may send an indication requasting the type of training procedurs {e.g., via CSI-Report)
within the supported lypss by the gNB. For example, the WTRU may send an {8.q., & 2-bil} indication {e.g.,
training_ind}, which may indicats the type of fraining procedurs requested {e.g., where: 00 may indicate
online fraining, 01 may indicale offline training, 10 may indicate online fins-tuning, 11 may indicate offline
fine-tuning). The WTRU may {(e.q., also) indicale time-window for onling training/fine-iuning, for exampls,
hased on the WTRU indisation (8.q., training_ind}, The time-window may be determinad from the
spacification/capability of an AIMML mode!, & configuration by the gNB, andfor part of WTRU capability,
104571 A WTRU may indicale, for example, one or mors of the following from the gNB: Set B size {for
random Set B); prefarred Set B(s), additional information from gNE {s.g., beam 1Ds, QCL-TypeD}; andior
number of RS measurements {8.9., periodic beam swaeps of Set B} requested. The WTRU may determine
the number of RS measurements needed, for example, based on iraining_ind {e.g., small number of
measuraments for fine-tuning compared 1o training} andfor Al/ML model specification.

[0158]  The WTRU may send an indication indicating RS measurements {8.q., pericdic beam sweeaps)
are no longer needed, for example, iifwhen ong or more of the following ocours: the WTRU completes
online fraining/fine-tuning of an AVML model within the time-window,; and/or the WTRU collecis (e.g.,
sufficient) measuremenis for offiing training/fine-tuning of an AVML model,

4581 The WTRU may send an indication indicating RS measurements {8.q., pariodic beam sweeps)
are no longer needed ffwhen the WTRU complsiss online fraining/fine-tuning of an AIPML model within the
time-window. The WTRU may siop recsiving RS resourcss after the training/fine-luning lims-window
nasses, for exampile, reqardless of cutcome {8.q., even if trainingffina-tuning is not compleied).

(016817 A WTRU may indicate WTRU capability on one or more supporied training types. The WIRU
may indicate supporlad iraining procedure types, for example, via one or more of RRC, MAC CE, and DCI.
[0161]  For example, the WTRU may indicate WTRU capability (e.q., with 4 bits). The indication may
indicate supported fralning procedurs types, for example, with the bit value one (1) indicating supported
and ths bit value zsro {0} indicating otherwise. Online iraining {e.g., fraining an A/ML model from soraich
within a time-window} may be indicated (e.q., by Bit 1), Offiine fraining {e.g., training an AI/ML modsl from
soratch without & time-restriction} may be indicated {e.g., by Bit 2). Online fine-tuning {e.g., iIncrermental-
fraining of an alrsady trained AIPML model within a time-window) may be indicated {s.g., by Bit 3}, Offiine
fine-tuning {e.q., incremental-training of an alrsady trained Al/ML modsl without a time-rastriction) may be

b AR

indicated {s.g., by Bit 4},
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(01821 A WTRU may indicate WTRU capability {6.g., with 2 biis). The indication may indicate supported
fraining procedure types, Support for online and offfine training may be indicated (e.q., by Bit1, whars value
1 may indicate support for online and offine training and value 0 may indicate support for {e.g., only) offline
training}. Support for onling and offlineg fine-tuning may be indicaled {s.g., by Bit2, where valus 1 may
indicate support for onling and offling fine-tuning and value 0 may indicate support for (2.q., only) offline
fine-tuning). In soms examplas, Bit2 may be enablsd {e.g., only) if the value of Bit1 is one {1}, Otherwise
{8.g., if Bit1 is (), fine-tuning may not be supported or {8.q., only) offline fine-tuning may be supporled, s.q.,
regardlsss of Bit2,

101837 A WTRU may receive a configuration (e.q., based on the reported WTRU capabifity) of one or
more supporied iraining types, for example, via one or more of RRC, MAC-CE (s.q., CSI-Config), andior
DCH from a gNB, The WTRU may receive an indication or a configuration of supported training procedurs
types.

[0184] For example, the WTRU may recelve a configuration parameter {8.0., training_coniig) andfor an
indication {s.g., with 4 bils), indicating supparted training procedurs fypss (8.9, with the bit value 1
indicating supported and 0 otherwise). Cniine training {8.g., training an AI/ML model from soratch within a
time-window) may be indicaled {8.g., by Bit1). Offine training {8.¢., iraining an AI/ML model from soraich
without a time-rastriction} may be indicated {8.g., by Bit2). Online fine-tuning (8.q., incremanial-training of
an aready rained AVML modsl within a me-window) may be indicated {a.g., by Bit3). Offline fine-tuning
{8.g., incremenial-training of an already trained AIML mode! without a lime-resiriction) may bs indicated
(8.9, by Bit4}.

1018517 For example, the WTRU may receive a configuraiion andior an indication (s.q., with 2 hits},
indicating supported training procedurs typss. Support for onling and offting training may be indicated {e.q.,
by Bit1, where a valus of 1 may indicate support for both online and offline training and a vaius of {} may
indicate support for {8.g., only; offiing training). BitZ: 1: Support for online and offline fine-tuning may be
indicated {2.g., by Bit2, where a valus of 1 may indicate support for both onling and offling fine-tuning and a
value of 0 may indicate support for {e.q., only) offline fins-tuning}. In some examples, Bit2 may ba snabled
{e.g., only) if the value of Bit1 is 1. Otherwise (.9, if the value of Bit1 is G}, fine-tuning may not be
supporied or {8.0., only) offiing fine-tuning may be supported, e.q., regardiess of Bit2,

01667 A WTRU may send an indication requssting an additional training procedure andfor type of
fraining procsdure, 8.q., within the supporisd types indicatediconfigured by the gNB. The indication may be
basad on one or more of the following: an AML model type {e.g., CSEor BM), AVML model I, beam

pattern type, CSI configuration D, efc.; a 1-bit indication; a 2-bit indication; a time-window for frainingffine-
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funing {&.¢., oniine or offline); one or more resources for measurements; andfor a number and/or duration
of {&.¢., required) RS measuraments.

101877 AWTRU may send a 1-bit indication requesting an additional training procedure andfor type of
fraining procsdure. For exampls, a first value {g.9., zero Q) may indicate additional iraining is not nesded
and a second value (s.g,, one (1)) may indicate additional fraining is needad. In soms examples, the
indication may be based on toggling. For exampis, If a new indication is the same as a previous indication
{2.4., no toggling), the new indication may indicate additional training is not nesded. If the new indication is
different from the previous indication (e.g., foggling), the new indication may indicats additional fraining is
nesded.

[0188] The WTRU may send a 2-bit indication (8.q., fraining_ind) indicating an additional training
nrocedure andfor type of training procedure requestad. For exampie, the valus 00 may indicats online
fraining, the value 01 may indicate offline iraining, the value 10 may indicate online fine-tuning, and the
value 11 may indicals offiine fine-luning.

101891  The WTRU may indicale a tims-window for trainingffine-tuning (e.q., online of offline) to requsst
an addilional training procedurs andfor type of training procedure. The time-window may be dstermined
from the specicapability of an AIML modsl, configured by the gNB, andior part of a WTRU capability,
101701  The WTRU may indicale one or more resources for measurements to request an additional
fraining procadure andfor type of iraining procedure.

10471  The WTRU may indicats a preferred size {e.g., number) of beams (s.g,, size of Set B). The
indication may exist or apply, for example, {8.g., only} if the WTRU indicated a random selsction of
maasurement beams (8.9., random Sel Bl

[0172]  Ths WTRU may indicate prafarred sets of measurament beams {8.q., preferred Set B(s)). For
example, the WTRU may indicate one or more preferred sets of measurement beams. The indication may
ba based on indicaling ona or more of the foliowing: timeffrequancy resources, CS-RS resoures set iDe,
Col-RE resource s, beam 1Ds, beam pair iDs, baam group iDs, C81 resourcs configuration iDs, el
[0473]  The WTRU may indicate additional information to the gNB. The WTRU may indicate additional
information for the fraining progedure. For example, the additional information may bs one or more of the
following: baam 1Ds, QCL info {e.g., QCL Type-A andfor D), ele.

[0474]  The WTRU may indicate additional information {e.q., required) from a gNB. The WTRU may
indicals additional information for the training procedure. For sxample, the WTRU may requsst {0 recelve
additional information from tha gNB. The additional information may be one or more of the following: beam
IDs, QGCL information {(e.g., QCL Type-A andior D), ete. The WTRU may recaive the indication {8.g., beam

IDs, QCL information} via ons or more of PDCCH (s.g., via DG andfor recelving PDCCH in associated
.33
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CORESETs/SearchSpaces with related information), PDSCH, and/or RS iransmission {8.q., receiving RSs
in associated RS resourcesfresource sets andfor associated RS sequences (with sequences 1Ds) with
related information).

[0475]  The WTRU may indicate a numbsr and/or duration of {s.g., required} RS measuremenis. The
WTRU may indicate a (8.9, required) numbar andfor duration of RS measurements for the training
procedure, The indication may be based on one or moere of a time window {e.g., one or more of mseg,
nsec, symbols, slots, frames, efc.), periodicity, offsal, number of beam sweeps (8.¢., for pericdic/sami-
nersistent R3).
01781  The WTRU may delermine a setf of paramsters, ior example, based on the indicated type of
training procedure, For example, the WTRU may be configured with sels of parameters for {8.q., required}
RS measuremants, The ssts of paramsters may be (pre)dsfined, (prejconfigurad, andfor determined, for
example, based on the indicated typs of training procedure. In some examples, a sel of parametsrs may be
associated with online fraining/fine-tuning and another sal of paramelers may be associated with offiine
trainingffine-tuning. in some examples, a set of parametsrs may be associated with a (e.q., each) type,
respectively {8.g., a sat for each of online iraining, online fins-luning, cffline training, and offine fine-kuning}.
04777 A WTRU may receive one or mors RS resources {8.g., within the indicated time window andior
the duration), The WTRU may train andfor fine-tuns ons or more AVML modsls, for example, based on the
received ocne or more RS resources. The WTRU may (8.¢., based on the received ons or more RS
resources) indicats ons or more of the following to the gNB: complsle training/fine-tuning or incomplete
fraining/fine-tuning.

[0178] Ths WTRU may indicsis that the WTRU completed trainingffine-tuning, for example, bassed on
the WTRU request andior the requested RS rasources. The WTRU may stop regeiving the requasted RS
resources. Far example, the WTRU may assume that the requested RS resources ars not transmitted
andfor that PDSCHSs are transmilted, for sxampls, if PDSCHs are scheduled in the timefireguency
resources.

101781  The WTRU may indicale that the trainingffine-tuning is incomplete. The WTRU may support cne
or more of the Tollowing procedures {a.0., after the indication). The WTRU may indicale additional
frainingffina-tuning to the gNE andfor continue the trainingffine-tuning procedure basad on the WTRU
indication. The WTRU may assume thal the requasted RS resources are not iransmitted andfor that
PDSCHs are transmitisd, Tor example, If PDSCHs are scheduled in the imeffrequency resources. The
WTRU may datermine whether fo continue the fraining/fine-tuning procedurs, For example, the WTRU may
indicate one or mors parameters. The WTRU may continue the trainingffine-tuning, for exampls, if the ons
or more paramslers are larger than ons or more thresholds. The WTRU may slop the trainingfine-tuning,
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for example, if the paramelers are smaller than (8.¢., or equal to) the one or more thresholds, The ohe or
more parameters may be one or more of the following: percentage of complataness of trainingfine-tuning;
trainingfine-tuning spead {8.g., percentagsfiime window or duration); WiRU recommendation (s.g,,
continus or slop frainingffine-tuning); LOS probability {s.g., LOS probability in percentage or 1bi{, where @
indicates NLOS and 1 indicates LOS}; andfor Quality paramsiars (e.g., RSRP, RSRQ, SINR, CQY,
hypothstical PDCCH BLER, sig.).

018017 A WTRU indication may be based on one or more of PUCCH, PUSCH, PRACH, RS fransmission
{e.g., SRS), andfor CSl raporting.

[0181] Common methods may be used for beam prediction, reporting, and/or application,

4821  The WTRU may, for example, based on the indicated prafarred Set B size {g.g., number of
beams/RE resources in Set B) andfor preferred beams/RS resources in Sat B, perform one or more of the
following: receive a configuration of an RS resource set associaled with the number of beams squal io or
greater than the size of Set B; recsive a configuration of an RS resource set assaciaied with the indicated
heams of Set B; measurs the RS resources assaciated with Sst B beams o determine beam quaiity (s.g.,
L1-RSRP}; uss the measured beam quality values to pradict {s.¢., via AIML model) K best beams; report
one or more top pradicted beams io the gNB; andfor receive a configuration of a new DL beam {e.g., an
indication of the fop predicted DL beam via TCl-state),
[0183] A WTRU may be configurad with one or mors sets of reference signal (RS) resources andfor
baams (2.q., or beam-pairsl. A {e.q., each) RS resourcs, heam, andior beam-pair may be associated with a
transmission from a beam with {8.9., specific) beam parameters (e.q., beam dirsction andfor beam widih).
The WTRU may be configured with the associaled beams, RS resources, andfor beam parametars.
[0184] For example, the WTRU may recelve a configuration of RS resources basad on at least one of
the following: a precorfigured Set B {e.q., beams or beam measures RS resources) andfor Set B size; the
WTRU's indicaled Set B or Sei B size; andfor a preconfigured Set B type and/or determination/sslection
rule{s)oriterion{s).

[0185] The WTRU may measure one or more RS resources o determine beam qualily measuremsnts
{e.g., L1-RSRP, CQl, R, SINR, RSSh). For exampls, the WTRU may measurs an RS resources belonging
foa Sst BB

[0188] Ths WTRU may receive a configuration beam/beam RS raesource repoit (8.9, via RRC CSi-
ReporiConfig). The WTRU may receive an {g.¢., a 1-bit} indicalion {.¢., via RRC/MAC-CEDCH indicating
to report AIML predicted beams. For example, the WTRU may be configured with beam reporting

sarameter {8.q., Kj indicating the number of beams {0 be reported,

-35-



WO 2024/178331 PCT/US2024/017076

[0187]  The WTRU may predici the top-K beams, for example, using an AML modsl based on ons or
more of the following: RS resources maasurements (8.9., beam qualities .9, L1-RSRP, CQI, SINR,
R5SH); andfor Set B size, Set B typs, and/or RS resources associated with Set B.

[0188] The WTRU may send a report indicating predicisd beams based on the recsived beam report-

configuration. For example, the WTRU may indicate the CRIis of an RS associated with one or more (8.9,

top K predicted beams. For example, the WTRU may indicats beamn {Ds andfor beam angles of one or
more predicisd beamns. For example, the WTRU may indicate beam angles of ohe of more predicted
beams.

01881  The WTRU may recelve an indication of TCl-state (e.q., via RRC, MAC-CE, andfor DO, for
gxampls, based on the WTRU's indication of RS rescurcasibeams {e.q., AML predicted beams, CRl of
K& resources associated with predicted beams). The WTRU may receive {e.q., future} PDSCH andlor
FDCCH resources using the indicated TC!-stats,

01901  Although features and elements describad above are describad in particular combinations, each
featurs or element may be used alone without the other features and elements of the preferred
embodiments, o in various combinations with or withoui other fealures and elements.

[0191]  Although the implementations described hersin may consider 3GPP gpecific protocols, it is
understood that the implementations described herein are not restricted to this scenario and may be
applicable o other wirsless systems. For example, although the solutions described hersin consider LTE,
LTE-A, New Radio (NR) or 5G specific protocols, it is understood that the solutions described hereln are
not restricted to this scenaric and are applicable to cther wireless systems as wall,

[0192] The processes described above may be implemenied in a computer program, software, andfor
firmware incorporated in a computer-readable medium for execution by a computer and/or processor.
Examples of computerreadable media inciude, but are notlimited lo, electronic signals {ransmitied over
wired and/or wirsless connactions) andfor compuler-readable siorage media, Exampies of compuler-
readable storage media include, but are not limited to, a read only memory (ROM}, a random acoess
mamory {(RAM}, a register, cache memory, semiconductor memory devices, magnetic media such as, but
not imited to, internal hard disks and removabie disks, magnslo-optical media, andfor optical media such
a3 compact dise (CDMROM diske, andfor digital versatile disks (DVDs). A processor in association with
software may be used o implement a radic frequency transcsiver for use in a WTRU, termingl, base

station, RNC, andfor any host compulsr,
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Claims

1. A wirgless transmitfracsive unit (WTRU) comprising:

a processor configursd o)

receive configuration information, wherein the configuration information indicates a refersnce
signal (RS) resourcas set, athreshald, a first configured set size, and a second configured set size;

determine a prediction accuracy associated with the first configured set size and a prediction
accuracy associated with the sscond configured set size;

determine a ssf size based on at least one of whether the prediction acouracy assosiated with the
first configured set size satisfies the threshold or whether the pradiction accuracy associated with the
second configured sef size salisfies the thrashold, and

send a fransmission associated with the datermined set size.

2. The WTRU of claim 1, wherein the delermined set size is determined to be a third set size bassed on a
prediction accuracy associated with the first configured set size not satisfving the threshald, wherein not
satisfying the threshoid comprises the prediction accuracy associated with the first configured sef size

being less than the threshoid,

wharein the processar is further configured (o
dedermine a sef of RS resources, wherein g size of the set of RS resources is the third set size;
and

=y N

transmit an indication that indicates the RS resources in the set of RS rescurces.
4, The WTRU of claim 3, wherein the third sst size islarger than the first configured set size and the

second configured set size.

5 The WTRU of claim 1, wherain the determined set size is dstarmined to be the second configured set
size based on the prediction acouracy associated with the first configured set size satisfying the threshold
and ths prediclion accuracy associated with the sscond configured set size satisfying the threshold,
wharsin salisfying the threshold comprises the prediction accuracy associated with the first configurad cet

size or the second configured set size being equal to or greater than the thrashold,

8. The WTRU of claim 5, wharein the tranamission comprises an indication of the second configured set

size, and

hgy



WO 2024/178331 PCT/US2024/017076

wherein the processor is further configured to;
determine a sat of RS rasourcas, wherein a size of the set of RS rasourcas is the second
configured set size; and

transmit an indicalion that indicates the RS resources in the sel of RS resources.

7. The WTRU of claim 5, wherein the first configured set size is larger than the sscond configured set size.

& The WTRU of claim 1, wherein the processor is further configured to;
determine a trigger condition for initiating a change in measurement RS resources set size is

satisfied, whersin the defermination of the set size is based on the fiigger condition being satlisfied.

9, A method implementsd in a wireless transmitfreceive unit (WTRU) comprising:

receiving configuration information, whersin the configuration information indicates areference
signal (R5) resources set, a thrasheld, a first configured set size, and a second configurad sef size;

determining a prediction accuracy associated with the first configured set size and a prediction
aocuracy associated with the second configured set size;

determining a sel size hased on atleast one of whether the prediction accuracy associated with
the first configured set size satisfiss the threshald or whather the prediction accuracy associated with the
second configured set size salisfies the threshold; and

sending a transmission assodigied with the determined set size,

10, The method of claim 9, wherein the determined set size is determined io be a third sel size based on a
prediciion acouracy assoociated with the first configured ssl size not salisfying the threshold, wherein not
satisfying the threshold comprises the prediction accuracy associated with the first configured set size

heing less than the threshold,

11. The method of olaim 10, whersin the transmission comprises an indication of the third sei size, and
further comprising:

determining a sel of RS resources, wherein a size of the sel of RS resources is the third set size;
and

iransmitling an indication that indicates the K& resources in the set of RS resources.

12. The method of claim 11, wharsin the third set size is larger than the first configured set size and the

configursd sscond set size.
.38
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13. The method of olaim §, wherein the determinad saf size is dslarmined to bs the second configurad cet
size based on the prediction acouracy associated with the first configured set size satisfying the threshold
and ths prediclion accuracy associated with the sscond configured set size satisfying the threshold,

wharsin salisfying the threshold comprises the prediction accuracy associated with the first configurad cet

size of tha second configurad set size being equal to or greater than the thrashold.

14. The method of olaim 13, further comprising: wharsih the fransmission comprises an indication of the
second configured set size, and.

determining a sel of RS resources, wherein a size of the set of RS rescurcss is the second
configured set size; and

fransmitling an indication that indicatas the RS resources in the set of RS resources.

15. The method of olaim 14 wherein the first configured set size i targsr than the sscond configured set

SiZe.
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