wo 20197245779 A1 |0 00 00000 0 0

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property '

Organization
=

International Bureau

(43) International Publication Date
26 December 2019 (26.12.2019)

(10) International Publication Number

WO 2019/245779 Al

WIPO I PCT

(51) International Patent Classification:
Ho4W 74/08 (2009.01) HO4W 72/12 (2009.01)

(21) International Application Number:
PCT/US2019/036313

(22) International Filing Date:
10 June 2019 (10.06.2019)

(25) Filing Language: English
(26) Publication Language: English
(30) Priority Data:
62/686,943 19 June 2018 (19.06.2018) UsS
62/715,315 07 August 2018 (07.08.2018) UsS
62/735,446 24 September 2018 (24.09.2018) US

(71) Applicant: IDAC HOLDINGS, INC. [US/US]; 200 Belle-
vue Parkway, Suite 300, Wilmington, Delaware 19809
Us).

(72) Inventors: ALFARHAN, Faris; 1000 Sherbrook Street
West, 10th Floor, MONTREAL, Québec H3A 3G4 (CA).
TOOHER, J. Patrick; 1000 Sherbrooke Street West, 10th
Floor, Montréal, Québec H3A 3G4 (CA). PELLETIER,
Ghyslain; 1000 Sherbrooke Street West, 10th Floor, Mon-
tréal, Québec H3A 3G4 (CA). MARINIER, Paul; 1000
Sherbrooke Street West, 10th Floor, Montréal, Québec H3A

3G4 (CA). EL HAMSS, Aata; 1000 Sherbrooke Street
West, 10th Floor, Montréal, Québec H3A 3G4 (CA).

(74) Agent: BERKOWITZ, Eric et al.; 200 Bellevue Patkway,
Suite 300, Wilmington, Delaware 19809 (US).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ,
CA, CH, CL, CN, CO, CR, CU, CZ,DE, DJ, DK, DM, DO,
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
HR, HU, ID, IL, IN, IR, IS, JO, JP, KE, KG, KH, KN, KP,
KR,KW,KZ,LA,LC,LK,LR,LS,LU,LY, MA, MD, ME,
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA,
SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

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

(54) Title: METHODS, APPARATUS AND SYSTEMS FOR SYSTEM ACCESS IN UNLICENSED SPECTRUM

2% FIG. 20 2010,

RECEIVE, BY THE WTRU IN A
DOWNLINK MESSAGE, A CHANNEL
TRANSMISSION TRIGGER (CTT)

2020\

SELECT, BY THE WTRU, A TYPE OF
A LISTEN BEFORE TALK (LBT)
CONFIGURATION TO BE
PERFORMED BASED ON THE
RECEIVED CTT

\ 2030\

DETERMINE, BY THE WTRU IN
ACCORDANCE WITH THE TYPE OF
LBT CONFIGURATION SELECTED,
WHETHER THE CHANNEL IS
AVAILABLE FOR TRANSMISSION
TRANSMIT DATA OR CONTROL
INFORMATION ON THE CHANNEL,
ON CONDITION THAT THE CHANNEL
IS AVAILABLE FOR TRANSMISSION

(57) Abstract: Method, apparatus, and systems are disclosed. In one repre-
sentative embodiment, a method may be implemented by a wireless trans-
mit/receive unit (WTRU) using a channel. The method may include receiv-
ing, by the WTRU in a downlink message, a channel transmission trigger
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[Continued on next page]

Samsung Exhibit 1008, Page 1 of 78



WO 2019/245779 A [IN UL 0000 000000 0O

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

Samsung Exhibit 1008, Page 2 of 78



WO 2019/245779 PCT/US2019/036313

METHODS, APPARATUS AND SYSTEMS FOR SYSTEM ACCESS IN UNLICENSED SPECTRUM
CROSS REFERENCE TO RELATED APPLICATIONS
[0001] This application claims priority from U.S. Provisional Application No: 62/686,943, filed June 19, 2018, U.S.
Provisional Application No: 62/715,315, filed August 7, 2018 and U.S. Provisional Application No: 62/735,446, filed
September 24, 2018, the content of each being incorporated herein by reference.
FIELD
[0002] Embodiments disclosed herein generally relate to wireless communications and, for example to methods,
apparatus, and systems for system access in unlicensed spectrum.
SUMMARY
[0003] Disclosed Embodiments include Methods, Apparatus, and Systems using a channel, as set forth herein. In
one representative method, a WTRU may receive in a downlink message, a channel transmission trigger (CTT) and
may select a type of Listen Before Talk (LBT) configuration to be performed based on the CTT. The WTRU may
further determine, in accordance with the selected type of LBT configuration, whether the channel is available for
transmission and may transmit data or control information on the channel, on condition that the channel is available
for transmission.
BRIEF DESCRIPTION OF THE DRAWINGS
[0004] A more detailed understanding may be had from the detailed description below, given by way of example in
conjunction with drawings appended hereto. Figures in the description, are examples. As such, the Figures and the
detailed description are not to be considered limiting, and other equally effective examples are possible and likely.
Furthermore, like reference numerals in the figures indicate like elements, and wherein;

FIG. 1A is a system diagram illustrating an example communications system in which one or more disclosed
embodiments may be implemented;

FIG. 1B is a system diagram illustrating an example wireless transmit/receive unit (WTRU) that may be used
within the communications system illustrated in FIG. 1A according to an embodiment;

FIG. 1C is a system diagram illustrating an example radio access network (RAN) and an example core
network (CN) that may be used within the communications system illustrated in FIG. 1A according to an embodiment;

FIG. 1D is a system diagram illustrating a further example RAN and a further example CN that may be used
within the communications system illustrated in FIG. 1A according to an embodiment;

FIG. 2is a diagram illustrating a representative random access procedure using a PRACH trigger signal;

FIG. 3is a diagram illustrating a representative backoff procedure used with LBT operations;

FIG. 4 is a diagram illustrating a representative procedure for SR refranmission used with LBT operations;

and

FIG. 5 is a diagram illustrating a representative procedure for a SR prohibit timer extention used with LBT
operations;

FIG. 6is a flow chart illustrating a representative procedure using one or more unlicensed frequency bands;

FIG. 7 is a flow chart illustrating another representative procedure using one or more unlicensed frequency
bands;
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FIG. 8 is a flow chart illustrating a further representative procedure using one or more unlicensed frequency
bands;

FIG. 9 is a flow chart illustrating an additional representative procedure using one or more unlicensed
frequency bands;

FIG. 10 is a flow chart illustrating a yet further representative procedure using one or more unlicensed
frequency bands;

FIG. 11 is a flow chart illustrating a yet additional representative procedure using one or more unlicensed
frequency bands;

FIG. 12 is a flow chart illustrating a representative procedure to select a LBT configuration;

FIG. 13 is a flow chart illustrating a representative procedure for retranmssion after failure of an LBT
operation;

FIG. 14 is a flow chart illustrating a representative procedure using a preamble trigger;

FIG. 15 is a flow chart illustrating a representative procedure using a selected beam;

FIG. 16 is a flow chart illustrating a representative procedure using an interference threshold;

FIG. 17 is a flow chart illustrating a representative procedure using a selected LBT operation;

FIG. 18 is a flow chart illustrating a representative procedure using interalacing information;

FIG. 19 is a flow chart illustrating a representative procedure using a conditional grant indicator;

FIG. 20 is a flow chart illustrating a representative procedure using a channel;

FIG. 21 is a flow chart illustrating another representative procedure using a channel;

FIG. 22 is a flow chart illustrating a further representative procedure using a channel

FIG. 23 is a flow chart illustrating an additional representative procedure using a channel;

FIG. 24 is a flow chart illustrating yet another representative procedure using a channel;

FIG. 25 is a flow chart illustrating a yet further representative procedure using a channel;

FIG. 26 is a flow chart illustrating a yet additonal representative procedure using a channel;

FIG. 27 is a flow chart illustrating a still further representative procedure using a channel; and

FIG. 28 is a flow chart illustrating a still additional representative procedure using a channel.
DETAILED DESCRIPTION
Example Networks for Implementation of the Embodiments
[0005] Various Embodiments may be implemented in V2X devices, drones, wearable devices, autonomous or semi-
autonomous vehicles, robotic devicelvehicles, cars, loT gear, any device that moves, or a WTRU or other
communication device, which, in turn, may be used in a communication network. The following section provides a
description of some exemplary WTRUs and/or other communication devices and networks in which they may be
incorporated.
[0006] FIG. 1A is a diagram illustrating an example communications system 100 in which one or more disclosed
embodiments may be implemented. The communications system 100 may be a multiple access system that provides
content, such as voice, data, video, messaging, broadcast, efc., to multiple wireless users. The communications
system 100 may enable multiple wireless users to access such content through the sharing of system resources,

including wireless bandwidth. For example, the communications systems 100 may employ one or more channel access
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methods, such as code division multiple access (CDMA), time division multiple access (TDMA), frequency division
multiple access (FDMA), orthogonal FDMA (OFDMA), single-carrier FDMA (SC-FDMA), zero-tail unique-word DFT-
Spread OFDM (ZT UW DTS-s OFDM), unique word OFDM (UW-OFDM), resource block-filtered OFDM, filter bank
multicarrier (FBMC), and the like.

[0007] Asshownin FIG. 1A, the communications system 100 may include wireless transmit/receive units (WTRUs)
102a, 102b, 102¢, 102d, a RAN 104/113, a CN 106/115, a public switched telephone network (PSTN) 108, the Internet
110, and other networks 112, though it will be appreciated that the disclosed embodiments contemplate any number
of WTRUs, base stations, networks, and/or network elements. Each of the WTRUs 102a, 102b, 102¢, 102d may be
any type of device configured to operate and/or communicate in a wireless environment. By way of example, the
WTRUs 102a, 102b, 102c, 102d, any of which may be referred to as a “station” andfor a “STA", may be configured to
transmit and/or receive wireless signals and may include a user equipment (UE), a mobile station, a fixed or mobile
subscriber unit, a subscription-based unit, a pager, a cellular telephone, a personal digital assistant (PDA), a
smartphone, a laptop, a netbook, a personal computer, a wireless sensor, a hotspot or Mi-Fi device, an Internet of
Things (loT) device, a watch or other wearable, a head-mounted display (HMD), a vehicle, a drone, a medical device
and applications (e.g., remote surgery), an industrial device and applications (e.g., a robot and/or other wireless
devices operating in an industrial and/or an automated processing chain contexts), a consumer electronics device, a
device operating on commercial and/or industrial wireless networks, and the like. Any of the WTRUs 102a, 102b, 102¢
and 102d may be interchangeably referred to as a UE.

[0008] The communications systems 100 may also include a base station 114a and/or a base station 114b. Each of
the base stations 114a, 114b may be any type of device configured to wirelessly interface with at least one of the
WTRUs 102a, 102b, 102¢, 102d to facilitate access to one or more communication networks, such as the CN 106/115,
the Internet 110, and/or the other networks 112. By way of example, the base stations 114a, 114b may be a base
transceiver station (BTS), a Node-B, an eNode B (eNB), a Home Node B (HNB), a Home eNode B (HeNB), a gNB, a
NR Node B, asite controller, an access point (AP), a wireless router, and the like. While the base stations 114a, 114b
are each depicted as a single element, it will be appreciated that the base stations 114a, 114b may include any number
of interconnected base stations and/or network elements.

[0009] The base station 114a may be part of the RAN 104/113, which may also include other base stations and/or
network elements (not shown), such as a base station controller (BSC), a radio network controller (RNC), relay nodes,
etc. The base station 114a and/or the base station 114b may be configured to transmit and/or receive wireless signals
on one or more carrier frequencies, which may be referred to as a cell (not shown). These frequencies may be in
licensed spectrum, unlicensed spectrum, or a combination of licensed and unlicensed spectrum. A cell may provide
coverage for a wireless service to a specific geographical area that may be relatively fixed or that may change over
time. The cell may further be divided into cell sectors. For example, the cell associated with the base station 114a may
be divided into three sectors. Thus, in one embodiment, the base station 114a may include three transceivers, i.e.,
one for each sector of the cell. In an embodiment, the base station 114a may employ multiple-input multiple output
(MIMO) technology and may utilize multiple transceivers for each sector of the cell. For example, beamforming may

be used to transmit and/or receive signals in desired spatial directions.
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[0010] The base stations 114a, 114b may communicate with one or more of the WTRUs 102a, 102b, 102¢, 102d
over an air interface 116, which may be any suitable wireless communication link (e.g., radio frequency (RF),
microwave, centimeter wave, micrometer wave, infrared (IR), ultraviolet (UV), visible light, etc.). The air interface 116
may be established using any suitable radio access technology (RAT).

[0011] More specifically, as noted above, the communications system 100 may be a multiple access system and
may employ one or more channel access schemes, such as CDMA, TDMA, FDMA, OFDMA, SC-FDMA, and the like.
For example, the base station 114a in the RAN 104/113 and the WTRUs 102a, 102b, 102¢c may implement a radio
technology such as Universal Mobile Telecommunications System (UMTS) Terrestrial Radio Access (UTRA), which
may establish the air interface 116 using wideband CDMA (WCDMA). WCDMA may include communication protocols
such as High-Speed Packet Access (HSPA) and/or Evolved HSPA (HSPA+). HSPA may include High-Speed Downlink
(DL) Packet Access (HSDPA) and/or High-Speed UL Packet Access (HSUPA).

[0012] In an embodiment, the base station 114a and the WTRUs 102a, 102b, 102c may implement a radio
technology such as Evolved UMTS Terrestrial Radio Access (E-UTRA), which may establish the air interface 116
using Long Term Evolution (LTE) and/or LTE-Advanced (LTE-A) andfor LTE-Advanced Pro (LTE-A Pro).

[0013] In an embodiment, the base station 114a and the WTRUs 102a, 102b, 102c may implement a radio
technology such as NR Radio Access, which may establish the air interface 116 using New Radio (NR).

[0014] In an embodiment, the base station 114a and the WTRUs 102a, 102b, 102¢ may implement multiple radio
access technologies. For example, the base station 114a and the WTRUs 102a, 102b, 102¢ may implement LTE radio
access and NR radio access together, for instance using dual connectivity (DC) principles. Thus, the air interface
utilized by WTRUs 102a, 102b, 102c may be characterized by multiple types of radio access technologies and/or
transmissions sent to/from multiple types of base stations (e.g., an eNB 160 and a gNB 180, among others).

[0015] In other embodiments, the base station 114a and the WTRUs 102a, 102b, 102¢c may implement radio
technologies such as IEEE 802.11 (i.e., Wireless Fidelity (WiFi), IEEE 802.16 (i.e., Worldwide Interoperability for
Microwave Access (WiMAX)), CDMA2000, CDMA2000 1X, CDMA2000 EV-DO, Interim Standard 2000 (1S-2000),
Interim Standard 95 (IS-95), Interim Standard 856 (IS-856), Global System for Mobile communications (GSM),
Enhanced Data rates for GSM Evolution (EDGE), GSM EDGE (GERAN), and the like.

[0016] The base station 114b in FIG. 1A may be a wireless router, Home Node B, Home eNB, or access point, for
example, and may utilize any suitable RAT for facilitating wireless connectivity in a localized area, such as a place of
business, a home, a vehicle, a campus, an industrial facility, an air corridor (e.qg., for use by drones), a roadway, and
the like. In one embodiment, the base station 114b and the WTRUs 102¢, 102d may implement a radio technology
such as [EEE 802.11 to establish a wireless local area network (WLAN). In an embodiment, the base station 114b and
the WTRUs 102¢, 102d may implement a radio technology such as IEEE 802.15 to establish a wireless personal area
network (WPAN). In yet another embodiment, the base station 114b and the WTRUs 102¢, 102d may utilize a cellular-
based RAT (e.g., WCDMA, CDMA2000, GSM, LTE, LTE-A, LTE-A Pro, NR etc.) to establish a picocell or femtocell.
As shown in FIG. 1A, the base station 114b may have a direct connection fo the Internet 110. Thus, the base station
114b may not be required to access the Internet 110 via the CN 106/115.

[0017] The RAN 104/113 may be in communication with the CN 106/115, which may be any type of network

configured to provide voice, data, applications, and/or voice over internet protocol (VolP) services to one or more of
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the WTRUs 102a, 102b, 102¢, 102d. The data may have varying quality of service (QoS) requirements, such as
differing throughput requirements, latency requirements, error tolerance requirements, reliability requirements, data
throughput requirements, mobility requirements, and the like. The CN 106/115 may provide call control, billing services,
mobile location-based services, pre-paid calling, Internet connectivity, video distribution, etc., and/or perform high-
level security functions, such as user authentication. Although not shown in FIG. 1A, it will be appreciated that the
RAN 104/113 and/or the CN 106/115 may be in direct or indirect communication with other RANs that employ the
same RAT as the RAN 104/113 or a different RAT. For example, in addition to being connected to the RAN 104/113,
which may be utilizing a NR radio technology, the CN 106/115 may also be in communication with another RAN (not
shown) employing a GSM, UMTS, CDMA 2000, WiMAX, E-UTRA, or WiFi radio technology.

[0018] The CN 106/115 may also serve as a gateway for the WTRUs 102a, 102b, 102¢c, 102d to access the PSTN
108, the Internet 110, and/or the other networks 112. The PSTN 108 may include circuit-switched telephone networks
that provide plain old telephone service (POTS). The Internet 110 may include a global system of interconnected
computer networks and devices that use common communication protocols, such as the transmission control protocol
(TCP), user datagram protocol (UDP) and/or the internet protocol (IP) in the TCP/IP internet protocol suite. The
networks 112 may include wired and/or wireless communications networks owned and/or operated by other service
providers. For example, the networks 112 may include another CN connected to one or more RANs, which may employ
the same RAT as the RAN 104/113 or a different RAT.

[0019] Some or all of the WTRUs 102a, 102b, 102¢, 102d in the communications system 100 may include multi-
mode capabilities (e.g., the WTRUs 102a, 102b, 102¢c, 102d may include multiple transceivers for communicating with
different wireless networks over different wireless links). For example, the WTRU 102¢ shown in FIG. 1A may be
configured to communicate with the base station 114a, which may employ a cellular-based radio technology, and with
the base station 114b, which may employ an IEEE 802 radio technology.

[0020] FIG. 1B is a system diagram illustrating an example WTRU 102. As shown in FIG. 1B, the WTRU 102 may
include a processor 118, a transceiver 120, a transmit/receive element 122, a speaker/microphone 124, a keypad 126,
a display/touchpad 128, non-removable memory 130, removable memory 132, a power source 134, a global
positioning system (GPS) chipset 136, and/or other peripherals 138, among others. It will be appreciated that the
WTRU 102 may include any sub-combination of the foregoing elements while remaining consistent with an
embodiment.

[0021] The processor 118 may be a general purpose processor, a special purpose processor, a conventional
processor, a digital signal processor (DSP), a plurality of microprocessors, one or more microprocessors in association
with a DSP core, a controller, a microcontroller, Application Specific Integrated Circuits (ASICs), Field Programmable
Gate Arrays (FPGAs) circuits, any other type of integrated circuit (IC), a state machine, and the like. The processor
118 may perform signal coding, data processing, power control, input/output processing, and/or any other functionality
that enables the WTRU 102 to operate in a wireless environment. The processor 118 may be coupled to the transceiver
120, which may be coupled to the transmit/receive element 122. While FIG. 1B depicts the processor 118 and the
transceiver 120 as separate components, it will be appreciated that the processor 118 and the transceiver 120 may

be integrated together in an electronic package or chip.
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[0022] The transmitireceive element 122 may be configured to transmit signals to, or receive signals from, a base
station (e.g., the base station 114a) over the air interface 116. For example, in one embodiment, the transmit/receive
element 122 may be an antenna configured to transmit andfor receive RF signals. In an embodiment, the
transmit/receive element 122 may be an emitter/detector configured to transmit and/or receive IR, UV, or visible light
signals, for example. In yet another embodiment, the transmit/receive element 122 may be configured to transmit
and/or receive both RF and light signals. It will be appreciated that the transmit/receive element 122 may be configured
to transmit and/or receive any combination of wireless signals.

[0023] Although the transmitireceive element 122 is depicted in FIG. 1B as a single element, the WTRU 102 may
include any number of transmit/receive elements 122. More specifically, the WTRU 102 may employ MIMO technology.
Thus, in one embodiment, the WTRU 102 may include two or more transmit/receive elements 122 (e.g., multiple
antennas) for fransmitting and receiving wireless signals over the air interface 116.

[0024] The transceiver 120 may be configured to modulate the signals that are to be transmitted by the
transmit/receive element 122 and to demodulate the signals that are received by the fransmit/receive element 122. As
noted above, the WTRU 102 may have multi-mode capabilities. Thus, the transceiver 120 may include multiple
transceivers for enabling the WTRU 102 to communicate via multiple RATs, such as NR and IEEE 802.11, for example.
[0025] The processor 118 of the WTRU 102 may be coupled to, and may receive user input data from, the
speaker/microphone 124, the keypad 126, and/or the display/touchpad 128 (e.g., a liquid crystal display (LCD) display
unit or organic light-emitting diode (OLED) display unit). The processor 118 may also output user data to the
speaker/microphone 124, the keypad 126, and/or the display/touchpad 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-removable memory 130 may include random-access memory (RAM), read-only
memory (ROM), a hard disk, or any other type of memory storage device. The removable memory 132 may include a
subscriber identity module (SIM) card, a memory stick, a secure digital (SD) memory card, and the like. In other
embodiments, the processor 118 may access information from, and store data in, memory that is not physically located
on the WTRU 102, such as on a server or a home computer (not shown).

[0026] The processor 118 may receive power from the power source 134, and may be configured to distribute and/for
control the power to the other components in the WTRU 102. The power source 134 may be any suitable device for
powering the WTRU 102. For example, the power source 134 may include one or more dry cell batteries (e.g., nickel-
cadmium (NiCd), nickel-zinc (NiZn), nickel metal hydride (NiMH), lithium-ion (Li-ion), etc.), solar cells, fuel cells, and
the like.

[0027] The processor 118 may also be coupled to the GPS chipset 136, which may be configured to provide location
information (e.g., longitude and latitude) regarding the current location of the WTRU 102. In addition to, or in lieu of,
the information from the GPS chipset 136, the WTRU 102 may receive location information over the air interface 116
from a base station (e.g., base stations 114a, 114b) and/or determine its location based on the timing of the signals
being received from two or more nearby base stations. It will be appreciated that the WTRU 102 may acquire location
information by way of any suitable location-determination method while remaining consistent with an embodiment.
[0028] The processor 118 may further be coupled to other peripherals 138, which may include one or more software

and/or hardware modules that provide additional features, functionality and/or wired or wireless connectivity. For
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example, the peripherals 138 may include an accelerometer, an e-compass, a satellite fransceiver, a digital camera
(for photographs and/or video), a universal serial bus (USB) port, a vibration device, a television transceiver, a hands
free headset, a Bluetooth® module, a frequency modulated (FM) radio unit, a digital music player, a media player, a
video game player module, an Internet browser, a Virtual Reality and/or Augmented Reality (VR/AR) device, an activity
tracker, and the like. The peripherals 138 may include one or more sensors, the sensors may be one or more of a
gyroscope, an accelerometer, a hall effect sensor, a magnetometer, an orientation sensor, a proximity sensor, a
temperature sensor, a time sensor; a geolocation sensor; an altimeter, a light sensor, a touch sensor, a magnetometer,
a barometer, a gesture sensor, a biometric sensor, and/or a humidity sensor.

[0029] The processor 118 of the WTRU 102 may operatively communicate with various peripherals 138 including,
for example, any of: the one or more accelerometers, the one or more gyroscopes, the USB port, other communication
interfaces/ports, the display and/or other visual/audio indicators to implement representative embodiments disclosed
herein.

[0030] The WTRU 102 may include a full duplex radio for which transmission and reception of some or all of the
signals (e.g., associated with particular subframes for both the UL (e.g., for fransmission) and downlink (e.g., for
reception) may be concurrent and/or simultaneous. The full duplex radio may include an interference management
unit to reduce and or substantially eliminate self-interference via either hardware (e.g., a choke) or signal processing
via a processor (e.g., a separate processor (not shown) or via processor 118). In an embodiment, the WTRU 102 may
include a half-duplex radio for which transmission and reception of some or all of the signals (e.g., associated with
particular subframes for either the UL (e.g., for transmission) or the downlink (e.g., for reception)).

[0031] FIG. 1C is a system diagram illustrating the RAN 104 and the CN 106 according to an embodiment. As noted
above, the RAN 104 may employ an E-UTRA radio technology to communicate with the WTRUs 102a, 102b, 102¢
over the air interface 116. The RAN 104 may also be in communication with the CN 106.

[0032] The RAN 104 may include eNBs 160a, 160b, 160c, though it will be appreciated that the RAN 104 may
include any number of eNBs while remaining consistent with an embodiment. The eNBs 160a, 160b, 160c may each
include one or more transceivers for communicating with the WTRUs 102a, 102b, 102¢ over the air interface 116. In
one embodiment, the eNBs 160a, 160b, 160c may implement MIMO technology. Thus, the eNB 160a, for example,
may use multiple antennas to transmit wireless signals to, and/or receive wireless signals from, the WTRU 102a.
[0033] Each of the eNBs 160a, 160b, 160c may be associated with a particular cell (not shown) and may be
configured to handle radio resource management decisions, handover decisions, scheduling of users in the UL and/or
DL, and the like. As shown in FIG. 1C, the eNBs 160a, 160b, 160c may communicate with one another over an X2
interface.

[0034] The CN 106 shown in FIG. 1C may include a mobility management entity (MME) 162, a serving gateway
(SGW) 164, and a packet data network (PDN) gateway (or PGW) 166. While each of the foregoing elements are
depicted as part of the CN 106, it will be appreciated that any of these elements may be owned and/or operated by an
entity other than the CN operator.

[0035] The MME 162 may be connected to each of the eNBs 160a, 160b, 160c in the RAN 104 via an S1 interface
and may serve as a control node. For example, the MME 162 may be responsible for authenticating users of the

WTRUs 102a, 102b, 102¢, bearer activation/deactivation, selecting a particular serving gateway during an initial attach
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of the WTRUs 102a, 102b, 102¢, and the like. The MME 162 may provide a control plane function for switching
between the RAN 104 and other RANs (not shown) that employ other radio technologies, such as GSM and/or
WCDMA.

[0036] The SGW 164 may be connected to each of the eNBs 160a, 160b, 160c in the RAN 104 via the S1 interface.
The SGW 164 may generally route and forward user data packets to/ffrom the WTRUs 102a, 102b, 102¢c. The SGW
164 may perform other functions, such as anchoring user planes during inter-eNB handovers, triggering paging when
DL data is available for the WTRUs 102a, 102b, 102¢, managing and storing contexts of the WTRUs 102a, 102b,
102¢, and the like.

[0037] The SGW 164 may be connected to the PGW 166, which may provide the WTRUs 102a, 102b, 102¢ with
access to packet-switched networks, such as the Intemet 110, to facilitate communications between the WTRUs 102a,
102b, 102¢ and IP-enabled devices.

[0038] The CN 106 may facilitate communications with other networks. For example, the CN 106 may provide the
WTRUs 102a, 102b, 102c with access to circuit-switched networks, such as the PSTN 108, to facilitate
communications between the WTRUs 102a, 102b, 102¢ and traditional land-line communications devices. For
example, the CN 106 may include, or may communicate with, an IP gateway (e.g., an IP multimedia subsystem (IMS)
server) that serves as an interface between the CN 106 and the PSTN 108. In addition, the CN 106 may provide the
WTRUs 102a, 102b, 102¢ with access to the other networks 112, which may include other wired and/or wireless
networks that are owned and/or operated by other service providers.

[0039] Although the WTRU is described in FIGS. 1A-1D as a wireless terminal, it is contemplated that in certain
representative embodiments that such a terminal may use (e.g., temporarily or permanently) wired communication
interfaces with the communication network.

[0040] In representative embodiments, the other network 112 may be a WLAN.

[0041] A WLAN in Infrastructure Basic Service Set (BSS) mode may have an Access Point (AP) for the BSS and
one or more stations (STAs) associated with the AP. The AP may have an access or an interface to a Distribution
System (DS) or another type of wired/wireless network that carries fraffic in to and/or out of the BSS. Traffic to STAs
that originates from outside the BSS may arrive through the AP and may be delivered to the STAs. Traffic originating
from STAs to destinations outside the BSS may be sent to the AP to be delivered to respective destinations. Traffic
between STAs within the BSS may be sent through the AP, for example, where the source STA may send traffic to
the AP and the AP may deliver the traffic to the destination STA. The fraffic between STAs within a BSS may be
considered and/or referred to as peer-to-peer fraffic. The peer-to-peer traffic may be sent between (e.g., directly
between) the source and destination STAs with a direct link setup (DLS). In certain representative embodiments, the
DLS may use an 802.11e DLS or an 802.11z tunneled DLS (TDLS). A WLAN using an Independent BSS (IBSS) mode
may not have an AP, and the STAs (e.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 to herein as an “ad-hoc” mode of
communication.

[0042] When using the 802.11ac infrastructure mode of operation or a similar mode of operations, the AP may
transmit a beacon on a fixed channel, such as a primary channel. The primary channel may be a fixed width (e.g., 20

MHz wide bandwidth) or a dynamically set width via signaling. The primary channel may be the operating channel of
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the BSS and may be used by the STAs to establish a connection with the AP. In certain representative embodiments,
Carrier Sense Multiple Access with Collision Avoidance (CSMA/CA) may be implemented, for example in in 802.11
systems. For CSMA/CA, the STAs (e.g., every STA), including the AP, may sense the primary channel. If the primary
channel is sensed/detected and/or determined to be busy by a particular STA, the particular STA may back off. One
STA (e.g., only one station) may transmit at any given time in a given BSS.

[0043] High Throughput (HT) STAs may use a 40 MHz wide channel for communication, for example, via a
combination of the primary 20 MHz channel with an adjacent or nonadjacent 20 MHz channel to form a 40 MHz wide
channel.

[0044] Very High Throughput (VHT) STAs may support 20MHz, 40 MHz, 80 MHz, and/or 160 MHz wide channels.
The 40 MHz, and/or 80 MHz, channels may be formed by combining contiguous 20 MHz channels. A 160 MHz channel
may be formed by combining 8 contiguous 20 MHz channels, or by combining two non-contiguous 80 MHz channels,
which may be referred to as an 80+80 configuration. For the 80+80 configuration, the data, after channel encoding,
may be passed through a segment parser that may divide the data into two streams. Inverse Fast Fourier Transform
(IFFT) processing, and time domain processing, may be done on each stream separately. The streams may be
mapped on to the two 80 MHz channels, and the data may be transmitted by a transmitting STA. At the receiver of the
receiving STA, the above described operation for the 80+80 configuration may be reversed, and the combined data
may be sent to the Medium Access Control (MAC).

[0045] Sub 1 GHz modes of operation are supported by 802.11af and 802.11ah. The channel operating bandwidths,
and carriers, are reduced in 802.11af and 802.11ah relative to those used in 802.11n, and 802.11ac. 802.11af supports
5 MHz, 10 MHz and 20 MHz bandwidths in the TV White Space (TVWS) spectrum, and 802.11ah supports 1 MHz, 2
MHz, 4 MHz, 8 MHz, and 16 MHz bandwidths using non-TVWS spectrum. According to a representative embodiment,
802.11ah may support Meter Type Control/Machine-Type Communications, such as MTC devices in amacro coverage
area. MTC devices may have certain capabilities, for example, limited capabilities including support for (e.g., only
support for) certain and/or limited bandwidths. The MTC devices may include a battery with a battery life above a
threshold (e.g., to maintain a very long battery life).

[0046] WLAN systems, which may support multiple channels, and channel bandwidths, such as 802.11n, 802.11ac,
802.11af, and 802.11ah, include a channel which may be designated as the primary channel. The primary channel
may have a bandwidth equal to the largest common operating bandwidth supported by all STAs in the BSS. The
bandwidth of the primary channel may be set and/or limited by a STA, from among all STAs in operating in a BSS,
which supports the smallest bandwidth operating mode. In the example of 802.11ah, the primary channel may be 1
MHz wide for STAs (e.g., MTC type devices) that support (e.g., only support) a 1 MHz mode, even if the AP, and other
STAs in the BSS support 2 MHz, 4 MHz, 8 MHz, 16 MHz, and/or other channel bandwidth operating modes. Carrier
sensing and/or Network Allocation Vector (NAV) settings may depend on the status of the primary channel. If the
primary channel is busy, for example, due to a STA (which supports only a 1 MHz operating mode), transmitting to the
AP, the entire available frequency bands may be considered busy even though a majority of the frequency bands
remains idle and may be available.

[0047] In the United States, the available frequency bands, which may be used by 802.11ah, are from 902 MHz to
928 MHz. In Korea, the available frequency bands are from 917.5 MHz to 923.5 MHz. In Japan, the available frequency
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bands are from 916.5 MHz to 927.5 MHz. The total bandwidth available for 802.11ah is 6 MHz to 26 MHz depending
on the country code.

[0048] FIG. 1D is a system diagram illustrating the RAN 113 and the CN 115 according to an embodiment. As noted
above, the RAN 113 may employ an NR radio technology to communicate with the WTRUs 102a, 102b, 102¢ over the
air interface 116. The RAN 113 may also be in communication with the CN 115,

[0049] The RAN 113 may include gNBs 180a, 180b, 180c, though it will be appreciated that the RAN 113 may
include any number of gNBs while remaining consistent with an embodiment. The gNBs 180a, 180b, 180c may each
include one or more transceivers for communicating with the WTRUs 102a, 102b, 102¢ over the air interface 116. In
one embodiment, the gNBs 180a, 180b, 180c may implement MIMO technology. For example, gNBs 180a, 180b may
utilize beamforming to fransmit signals to and/or receive signals from the gNBs 180a, 180b, 180c. Thus, the gNB 180a,
for example, may use multiple antennas to transmit wireless signals to, and/or receive wireless signals from, the WTRU
102a. In an embodiment, the gNBs 180a, 180b, 180c may implement carrier aggregation technology. For example,
the gNB 180a may transmit multiple component carriers to the WTRU 102a (not shown). A subset of these component
carriers may be on unlicensed spectrum while the remaining component carriers may be on licensed spectrum. In an
embodiment, the gNBs 180a, 180b, 180c may implement Coordinated Multi-Point (CoMP) technology. For example,
WTRU 102a may receive coordinated transmissions from the gNB 180a and the gNB 180b (and/or the gNB 180c).
[0050] The WTRUs 102a, 102b, 102¢c may communicate with the gNBs 180a, 180b, 180c using transmissions
associated with a scalable numerology. For example, the OFDM symbol spacing and/or OFDM subcarrier spacing
may vary for different transmissions, different cells, and/or different portions of the wireless transmission spectrum.
The WTRUs 102a, 102b, 102c may communicate with the gNBs 180a, 180b, 180c using subframe or transmission
time intervals (TTls) of various or scalable lengths (e.g., containing varying number of OFDM symbols and/or lasting
varying lengths of absolute time).

[0051] The gNBs 180a, 180b, 180c may be configured to communicate with the WTRUs 102a, 102b, 102¢ in a
standalone configuration and/or a non-standalone configuration. In the standalone configuration, WTRUs 102a, 102b,
102¢c may communicate with the gNBs 180a, 180b, 180c without also accessing other RANs (e.g., such as eNBs 1603,
160b, 160c). In the standalone configuration, WTRUs 102a, 102b, 102c may utilize one or more of the gNBs 180a,
180b, 180c as a mobility anchor point. In the standalone configuration, WTRUs 102a, 102b, 102¢ may communicate
with the gNBs 180a, 180b, 180c using signals in an unlicensed band. In a non-standalone configuration, the WTRUs
102a, 102b, 102c may communicate with/connect to the gNBs 180a, 180b, 180c while also communicating
with/connecting to another RAN such as the eNBs 160a, 160b, 160c. For example, the WTRUs 102a, 102b, 102¢ may
implement DC principles to communicate with one or more gNBs 180a, 180b, 180c and one or more eNBs 160a, 160b,
160c substantially simultaneously. In the non-standalone configuration, eNBs 160a, 160b, 160c may serve as a
mobility anchor for WTRUs 102a, 102b, 102c and gNBs 180a, 180b, 180c may provide additional coverage and/for
throughput for servicing WTRUs 102a, 102b, 102c.

[0052] Each of the gNBs 180a, 180b, 180c may be associated with a particular cell (not shown) and may be
configured to handle radio resource management decisions, handover decisions, scheduling of users in the UL and/or
DL, support of network slicing, dual connectivity, interworking between NR and E-UTRA, routing of user plane data

towards User Plane Function (UPF) 184a, 184b, routing of control plane information towards Access and Mobility
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Management Function (AMF) 182a, 182b and the like. As shown in FIG. 1D, the gNBs 180a, 180b, 180c may
communicate with one another over an Xn interface.

[0053] The CN 115 shown in FIG. 1D may include at least one AMF 182a, 182b, at least one UPF 184a,184b, at
least one Session Management Function (SMF) 183a, 183b, and possibly a Data Network (DN) 185a, 185b. While
each of the foregoing elements are depicted as part of the CN 115, it will be appreciated that any of these elements
may be owned and/or operated by an entity other than the CN operator.

[0054] The AMF 182a, 182b may be connected to one or more of the gNBs 180a, 180b, 180c in the RAN 113 via
an N2 interface and may serve as a control node. For example, the AMF 182a, 182b may be responsible for
authenticating users of the WTRUs 102a, 102b, 102c, support for network slicing (e.g., handling of different Protocol
Data Unit (PDU) sessions with different requirements), selecting a particular SMF 183a, 183b, management of the
registration area, termination of NAS signaling, mobility management, and the like. Network slicing may be used by
the AMF 182a, 182b in order to customize CN support for WTRUs 102a, 102b, 102¢ based on the types of services
being utilized WTRUs 102a, 102b, 102¢. For example, different network slices may be established for different use
cases such as services relying on ultra-reliable low latency (URLLC) access, services relying on enhanced massive
mobile broadband (eMBB) access, services for machine type communication (MTC) access, and/or the like. The AMF
162 may provide a control plane function for switching between the RAN 113 and other RANs (not shown) that employ
other radio technologies, such as LTE, LTE-A, LTE-A Pro, and/or non-3GPP access technologies such as WiFi.
[0055] The SMF 183a, 183b may be connected to an AMF 182a, 182b in the CN 115 via an N11 interface. The SMF
183a, 183b may also be connected to a UPF 184a, 184b in the CN 115 via an N4 interface. The SMF 183a, 183b may
select and control the UPF 184a, 184b and configure the routing of traffic through the UPF 184a, 184b. The SMF
183a, 183b may perform other functions, such as managing and allocating UE (or WTRU) IP address, managing PDU
sessions, controlling policy enforcement and QoS, providing downlink data notifications, and the like. A PDU session
type may be IP-based, non-IP based, Ethernet-based, and the like.

[0056] The UPF 184a, 184b may be connected to one or more of the gNBs 180a, 180b, 180c in the RAN 113 via an
N3 interface, which may provide the WTRUs 102a, 102b, 102¢ with access to packet-switched networks, such as the
Internet 110, to facilitate communications between the WTRUs 1023, 102b, 102¢ and IP-enabled devices. The UPF
184, 184b may perform other functions, such as routing and forwarding packets, enforcing user plane policies,
supporting multi-homed PDU sessions, handling user plane QoS, buffering downlink packets, providing mobility
anchoring, and the like.

[0057] The CN 115 may facilitate communications with other networks. For example, the CN 115 may include, or
may communicate with, an IP gateway (e.g., an IP multimedia subsystem (IMS) server) that serves as an interface
between the CN 115 and the PSTN 108. In addition, the CN 115 may provide the WTRUs 102a, 102b, 102¢ with
access to the other networks 112, which may include other wired and/or wireless networks that are owned and/for
operated by other service providers. In one embodiment, the WTRUs 102a, 102b, 102c may be connected to a local
Data Network (DN) 185a, 185b through the UPF 184a, 184b via the N3 interface to the UPF 184a, 184b and an N6
interface between the UPF 184a, 184b and the DN 185a, 185b.

[0058] In view of FIGS. 1A-1D, and the corresponding description of FIGS. 1A-1D, one or more, or all, of the
functions described herein with regard to one or more of; the WTRU 102a-d, the Base Station 114a-b, the eNB 160a-
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¢, the MME 162, the SGW 164, the PGW 166, the gNB 180a-c, the AMF 182a-b, the UPF 184a-b, the SMF 183a-b,
the DN 185a-b, and/or any other device(s) described herein, may be performed by one or more emulation devices (not
shown). The emulation devices may be one or more devices configured to emulate one or more, or all, of the functions
described herein. For example, the emulation devices may be used to test other devices and/or to simulate network
and/or WTRU functions.

[0059] The emulation devices may be designed to implement one or more tests of other devices in a lab environment
and/or in an operator network environment. For example, the one or more emulation devices may perform the one or
more, or all, functions while being fully or partially implemented and/or deployed as part of a wired and/or wireless
communication network in order to test other devices within the communication network. The one or more emulation
devices may perform the one or more, or all, functions while being temporarily implemented/deployed as part of a
wired and/or wireless communication network. The emulation device may be directly coupled to another device for
purposes of testing and/or may performing testing using over-the-air wireless communications.

[0060] The one or more emulation devices may perform the one or more, including all, functions while not being
implemented/deployed as part of a wired and/or wireless communication network. For example, the emulation devices
may be utilized in a testing scenario in a testing laboratory and/or a non-deployed (e.g., testing) wired and/or wireless
communication network in order to implement testing of one or more components. The one or more emulation devices
may be test equipment. Direct RF coupling and/or wireless communications via RF circuitry (e.g., which may include
one or more antennas) may be used by the emulation devices to transmit and/or receive data.

Representative Unlicensed Operations

[0061] Operation in an unlicensed frequency band may be subject to some limits on transmit power control (TPC),
RF output power and/or power density, for example, given by the mean Equivalent Isotropic Radiated Power (EIRP)
and/or the mean EIRP density at the highest power level. Operation in the unlicensed frequency band may further be
subject to requirements and/or limits on the transmitter out-of-band emissions. The requirements and/or limits may be
specific to particular frequency bands and/or geographical locations.

[0062] Operation may be further subject to requirements/limits on Nominal Channel Bandwidth (NCB) and/or
Occupied Channel Bandwidth (OCB), which may be defined for unlicensed spectrum in the 5 GHz region. The NCB
(e.g., the widest band of frequencies inclusive of guard bands assigned to a single channel), for example, may be at
least SMHz at all times. The OCB (e.g., the bandwidth containing 99% of the power of the signal) may be in a range
between 80% and 100% of the declared NCB. During an established communication, a device may be allowed to
operate (e.g., temporarily operate) in a mode in which its OCB may be reduced to as low as 40% of its NCB with, for
example, a minimum bandwidth (e.g., of 4 MHz).

[0063] Channel access in an unlicensed frequency band may use a Listen-Before-Talk (LBT) mechanism. LBT may
be mandated (e.g., is typically mandated) independently of whether the channel is occupied or not. In certain
representative embodiments, a channel may be a contiguous portion of a frequency band and in other representative
embodiments, a channel may be multiple non-contiguous portions of one or more frequency bands. In the context of
unlicensed frequency bands, a channel may be the spectrum resources determined by the LBT mechanism/ operation
to be available for communication. A channel may encompass a set of resources on which a WTRU may perform a

single LBT procedure to acquire the occupied channel bandwidth (e.g., LBT bandwidth).
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[0064] For frame-based systems, an LBT may be characterized by a Clear Channel Assessment (CCA) time (e.g.,
in the range of ~20 ps), a Channel Occupancy time (COT) (e.g., minimum 1 ms, maximum 10 ms), an idle period (e.g.,
minimum 5% of COT), a fixed frame period (e.g., equal to the COT +idle period), a short control signaling fransmission
time (e.g., maximum duty cycle of 5% within an observation period of 50 ms), and/or a CAA energy detection threshold.
[0065] For load-based systems (e.g., a transmit/receive sfructure may not be fixed in time), LBT may be
characterized by a number N corresponding to the number of clear idle slots in extended CCA, for example, instead
of the fixed frame period. N may be selected (e.g., selected randomly) within a range.

[0066] Deployment scenarios may include different standalone NR-based operation, different variants of dual
connectivity operation e.g., EN-DC, for example, with at least one carrier operating according to the LTE radio access
technology (RAT) or NR DC, for example, with at least two sets of one or more carriers operating according to the NR
RAT, and/or different variants of carrier aggregation (CA) e.g., possibly also including different combinations of zero
or more carriers of each of LTE and NR RATSs.

[0067] For example, for LTE, any combination of the following functionalities may be implemented in a License
Assisted Access (LAA) system:

(1 LBT (CCA) in which the LBT procedure (sometimes referred to as an LBT operation) may be defined
as a mechanism by which the equipment may or is to apply a CCA check before using the channel. The CCA may
utilize at least energy detection to determine the presence or absence of other signals on a channel to determine if
the channel is occupied or clear, respectively. Certain regulations and/or operations may mandate the usage of LBT
in the unlicensed frequency bands. Apart from regulatory/operational requirements, carrier sensing via LBT is one way
for fair sharing of the unlicensed spectrum and may be a vital feature for fair and friendly operation in the unlicensed
spectrum, for example in a single global solution framework.

2) Discontinuous transmission on a carrier with limited maximum transmission duration, (in unlicensed
spectrum, channel availability cannot be (e.g., cannot always be) guaranteed. For example, certain regions (such as
Europe and Japan) may prohibit continuous transmission and/or may impose limits on the maximum duration of a
transmission burst in the unlicensed spectrum. Discontinuous transmission with limited maximum transmission
duration may be required and/or an appropriate functionality for LAA).

(3) Carrier selection (e.g., as there is a large available bandwidth of unlicensed spectrum, carrier
selection may be required and/or appropriate for LAA nodes to select the carriers with low interference (e.g., below a
threshold level) and with such interference to achieve good co-existence with other unlicensed spectrum deployments).

(4) TPC (e.g., TPC may be a regulatory requirement and/or may be appropriate in some regions by
which the transmitting device may be able to and/or is to reduce the transmit power in a proportion of 3 dB or 6 dB
compared to the maximum nominal transmit power).

(5) Radio resource management (RRM) measurements (e.g., including cell identification may enable
mobility between SCells and/or robust operation in the unlicensed frequency band).

(6) Channel-State Information (CSI) measurement (e.g., including channel and interference).

[0068] A WTRU operating in an unlicensed carrier may support frequency/time estimation and synchronization to

enable RRM measurements, for example for successful reception of information on the unlicensed frequency band.
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[0069] In certain representative embodiments, a gNB may trigger one or more WTRUs to indicate an upcoming
PRACH opportunity or opportunities with certain LBT considerations. The WTRU may determine the LBT configuration
from the trigger contents or the trigger reception time relative to the corresponding uplink transmission.

[0070] In certain representative embodiments, a WTRU may monitor a PRACH resource trigger signal explicitly
and/or implicitly, e.g,, according to a preconfigured pattern. The frigger signal may indicate a PRACH
configuration/resource.

[0071] In certain representative embodiments, a WTRU may skip and/or apply a different LBT configuration prior to
Message 3 (msg3) transmission, for example if the WTRU is configured with and/or signaled to indicate one or more
switching points for a COT (explicitly signaled to indicate or implicitly signaled based on the context of the Random
Access (RA) procedure) acquired from, via or by the gNB.

[0072] In certain representative embodiments, the WTRU may adjust its Random Access Response (RAR) timer
and its contention resolution timer according to channel occupancy conditions.

[0073] In certain representative embodiments, the WTRU may attempt to transmit/receive Messages 1, 2, 3 and/for
4 (msg1/2/3/4) by performing LBT on multiple resources, possibly on different sub-bands, BWPs, cells, and/or
channels subject to independent LBTs (e.g., independent LBT operations).

[0074] In certain representative embodiments, the WTRU may maintain a preamble/SR attempt counter, which may
be incremented each time the MAC instructs the PHY to transmit a preamble/SR regardless of the outcome of the
LBT, or each time a preamble/SR fransmission attempt fails LBT. The WTRU may reset the counter upon switching
to a different channel andfor upon expiry of a related timer.

[0075] In certain representative embodiments, the WTRU may switch to a different LBT sub-band, BWPs, cells,
and/or channels when the preamble/SR attempt counter is above a certain threshold. The WTRU may further (1)
initiate a Random Access procedure; (2) retransmit a preamble or a SR; and/or (3) report a radio link problem to higher
layers.

[0076] In certain representative embodiments, the WTRU may apply a backoff value determined by the WTRU
according to a preconfigured and/or signaled value, depending on channel occupancy conditions.

[0077] In certain representative embodiments, the WTRU may apply a different LBT window and/or configuration
depending on an RA priority.

[0078] In certain representative embodiments, a Scheduling Request (SR) procedure in NR-Unlicensed (NR-U) may
include any of: a triggered Physical Uplink Control Channel (PUCCH) transmission, a SR retransmission, a SR
triggering and/or cancellation, and/or a SR prohibit timer adjustment.

[0079] In certain representative embodiments, methods, procedures, operations, apparatus, and/or systems may be
implemented for a WTRU to determine PUCCH resource applicability according to reception of a PUCCH resource
trigger signal. A gNB may trigger one or more WTRUs to indicate an upcoming PUCCH opportunity or opportunities
with certain LBT considerations.

[0080] In certain representative embodiments, methods, procedures, operations, apparatus, and/or systems may be
implemented for a WTRU to adjust the SR prohibit timer of a pending SR depending on the channel occupancy
conditions, or depending on whether a failure of an LBT (e.g., an LBT operation) occurred for one or more PUSCH

resources provided after transmitting the SR.
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[0081] In certain representative embodiments, methods, procedures, operations, apparatus, and/or systems may be
implemented for a WTRU, for example capable of supporting and/or using multiple active Bandwidth Parts (BWPs), to
trigger an additional SR (e.g., on a different sub-band and/or BWP upon certain conditions).

[0082] In certain representative embodiments, methods, procedures, operations, apparatus, and/or systems may be
implemented for a WTRU to cancel a pending SR and/or a pending BSR upon transmitting a PDU containing or
including a Buffer Status Report (BSR) Medium Access Contol Control Element (MAC CE) and/or upon an indication
(e.g., from the PHY (e.g., the phyiscal layer) that the LBT operation was successful for the corresponding PUSCH
transmission.

[0083] In certain representative embodiments, methods, procedures, operations, apparatus, and/or systems may be
implemented, for example, on triggered PRACH fransmission (e.g., when to and/or how to perform an LBT operation
when triggered for the PRACH).

[0084] In certain representative embodiments, methods, procedures, operations, apparatus, and/or systems may be
implemented, for example, to perform beam indication when SSBs are transmitting opportunistically.

[0085] In certain representative embodiments, methods, procedures, operations, apparatus, and/or systems may be
implemented a modified LBT (e.g., a modified LBT operation), for example to enable WTRU multiplexing of PRACH
and other UL channels.

[0086] In certain representative embodiments, methods, procedures, operations, apparatus, and/or systems may be
implemented, for example, to enable interlaced PRACH and PUSCH (e.g. for a multi-step RACH, for example a 2-step
RACH).

[0087] In certain representative embodiments, methods, procedures, operations, apparatus, and/or systems may be
implemented, for example for conditional configured grants and the triggering thereof.

[0088] In certain representative embodiments, the WTRU may be configured to apply a differentiated LBT
configuration for a preamble transmission upon or after initiating a high priority random access procedure.

[0089] In certain representative embodiments, the WTRU may be configured to apply a certain LBT configuration
for a SR fransmission, whereby the LBT configuration may be selected according to the selected SR configuration
and/or the logical channel that triggered the pending SR.

Representative Operations in 3GPP Release 15 (R15) New Radio (NR)

[0090] In NR, a WTRU may operate using bandwidth parts (BWPs) in a carrier. A WTRU may access a cell using
an initial BWP. After, the WTRU may be configured with a set of BWPs to continue operation. In certain representative
embodiments, at any given moment, a WTRU may have one active BWP. In other representative embodiments, the
WTRU may have one or more active BWPs. Each BWP may be configured with a set of CORESETs within which a
WTRU may blind decode Physical Downlink Control Channel (PDCCH) candidates for scheduling, among other things.
[0091] ANR system may support and/or may implement variable transmission duration and/or feedback timing. With
variable transmission duration, a Physical Downlink Shared Channel (PDSCH) transmission and/or a Physical Uplink
Shared Channel (PUSCH) transmission may occupy a configuous subset of symbols of a slot. With variable feedback
timing, the Downlink Control Information (DCI) for a downlink (DL) assignment may include an indication for the timing

of the feedback for the WTRU (e.g., by pointing to a specific PUCCH resource).
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[0092] A NR system may support and/or may implement different types of Physical Uplink Control Channel (PUCCH)
resources (e.g., two or more types of PUCCH resources), for example a short PUCCH and/or a long PUCCH. The
short PUCCH may be transmitted using 1 or 2 OFDM symbols and the long PUCCH may use up to 14 OFDM symbols,
Each PUCCH type may have multiple formats, for example that may depend on the type and/or the size of a
corresponding payload.

[0093] A RA procedure in NR may be prioritized, depending on the RA initiation type, for example. A prioritized RA
(e.g., RACH) procedure may use differentiated backoff and/or power ramping values configured by the network (e.g.,
a network entity).

[0094] ANR WTRU may be configured with multiple SR configurations. A SR configuration may be a set of PUCCH
resources with a certain periodicity. In certain representative embodiments, the Radio Resource Control (RRC) may
configure logic channels (e.g., each logical channel) to use a single SR configuration.

[0095] In abeamformed cell (e.g., a NR-licensed beamformed cell), an association between beams (represented by
SSBs and/or CSI-RS) and PRACH resources or preambles may be configured, for example to aid the WTRU with
indicating to the network (e.g., a network entity and/or gNB) which beam may be or is best for the reception of RAR
and/or further downlink signals. For example, consecutive SSBs may be mapped to consecutive PRACH occasions in
the time domain. A Synchronization Signal (SS) burst may be a set of consecutive SSBs used to transmit
synchronization signals. In the context of a beamformed NR-U cell, a subset of beams within a SS burst may be
missing due to an LBT failure. The fransmission timing of the missing SSBs may be indicated by a timing offset and/or
determined by the WTRU by assuming that missing SSBs is to be cyclically transmitted after the last SSB in the SS
burst, for example.

Representative WTRU Operations in Unlicensed Bands for NR Release 16 (R16)

[0096] In certain representative embodiments, methods, apparatus, and system may be implemented to support
operation in unlicensed bands for R16 operations including initial access, RA, Scheduling/HARQ, and/or mobility,
along with coexistence operations/procedures with LTE-LAA and other incumbent RATs. For example, such
embodiments may include NR-based LAA cell connected with an LTE anchor and/or a NR anchor cell, as well as NR-
based cell operating standalone using unlicensed spectrum.

[0097] In certain representative embodiments, methods, apparatus, and system may be implemented to support
operation in unlicensed bands for RA including, for example enhancement to the PRACH physical channel structure
and/or the RA procedure, interlacing PRACH signals, for example, similar to interlacing PUSCH transmissions in eLAA,
which may be beneficial in sharing the channel while meeting the OCB requirements.

[0098] In certain representative embodiments, methods, apparatus, and system may be implemented to support
operations in unlicensed bands for RA for an NR-U cell in standalone mode and LTE-NR deployment scenarios. For
RA for the NR-U cell, since the preamble , RAR, msg3, and/or msg4 transmissions may be subject to LBT outcomes,
a multi-step (e.g., four step) RA procedure, for example, may use and/or require up to four independent LBT
procedures prior to the respective transmission without even considering retransmissions. Using and/for requiring CCA
prior to applying the multi-step RA procedure to NR-U cells may cause delays (e.g., considerable delays) (for example,

until the completion of the multi-step RA procedure).
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[0099] In NR-licensed, a Physical Random Access Channel (PRACH) occasion may represent a system access
opportunity on a time-frequency resource provided by the network entity (e.g., the gNB), where multiple WTRUs may
initiate simultaneous RA procedures on the same PRACH occasion if different preambles were selected. In NR-U, a
PRACH occasion may represent a conditional system access opportunity subject to an LBT outcome. A single WTRU
transmitting a preamble on a given PRACH occasion may block other WTRUs from transmitting another preamble on
the same channel and may affect the RACH capacity in the NR-U cell. For a WTRU in connected mode, transmitting
a SR or Uplink Control Information (UCI) on the PUCCH in NR-U may be subject to and/or may use LBT procedures.
Representative LBT Impact on the RA procedure

Representative Triggered PRACH Opportunities

[0100] FIG. 2 is a diagram illustrating a representative RA procedure 200 that sends a PRACH transmission (e.g.,
PRACH 220a and/or 220b) upon receiving a trigger signal 210 (e.g., a PRACH trigger signal 210).

[0101] Referring to FIG. 2, the RA procedure 200 may include a first WTRU 102a that may desire to initiate a RA
procedure 230a. Later, a second WTRU 102b may desire to initiate a RA procedure 230b. The channel may be busy
(e.g., for a channel busy period 215) and/or the first and second WTRUs 102a and 102b may wait for the PRACH
trigger signal 210. For example, a network entity (e.g., the gNB 180a) may send (e.qg., to broadcast, multicast and/or
unicast) the PRACH trigger signal 210 indicating that the first and second WTRUs 102a and 102b may send a PRACH
transmission 220a and 220b, for example indicating that the channel is available (e.g., that the channel is not busy
and/or is no longer busy). While the channel is busy (e.g., during the channel busy period 215), the gNB 180a may
not send the PRACH trigger signal 210. After the channel is available (e.g., after the channel busy period 215 ends
and/or after the channel is determined by the gNB 180a to be available and/or clear), the gNB 180a may send the
PRACH trigger signal 210. The first and second WTRUs 102a and 102b may monitor for and may receive the PRACH
trigger 210. After or responsive to receiving the PRACH trigger signal 210, the first WTRU 102a may send a RA
preamble transmission 220a, for example to begin the RA procedure for the WTRU 102a. After or responsive to
receiving the PRACH trigger signal 210, the second WTRU 102b may similarly send a RA preamble fransmission
220b, for example to begin the RA procedure for the WTRU 102b.

[0102] The WTRU 102a and 102b may be indicated and/or configured with PRACH resources on which the WTRU
102 may fransmit a PRACH preamble (e.g., a PRACH preamble transmission 220) (e.g., to begin or initiate a RA
procedure). The PRACH resources may include at least one of: (1) time resources (e.g., a set of symbols), (2)
frequency resources (e.g., a set of physical Resource Blocks (PRBs)), (3) one or more analog/digital/hybrid precoders
(e.g., one or more fransmit beams), (4) one or more cover codes or preambles (e.g., to enable orthogonal or non-
orthogonal multiple access), (5) one or more interlace patterns (e.g. a subset of subcarriers or PRBs on which to
transmit), and/or (6) one or more LBT configurations, among others. An LBT configuration may be: (1) received by the
WTRU 102 from a broadcasted fransmission, (2) a semi-static configuration; (3) determined based on an indication
(e.g., semi-static or dynamic indication); (4) determined from the timing between the trigger signal; and/or (5)
determined from the time gap between the trigger signal and the applicable uplink transmission. An LBT configuration
or LBT parameter may encompass at least: (1) the channel access priority class; (2) the LBT category or type; (3) the
congestion window size, and/or (4) parameters used to determine the UE is able to acquire the channel or transmit an

uplink signal on it.
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[0103] To perform PRACH preamble transmission 220 on the PRACH resources, the WTRU 102 may perform an
LBT operation prior to configuring the resources. The WTRU 102 may use the LBT configuration which may be tied to
the transmission of the PRACH preamble 220. For example, a WTRU 102 may have a specific LBT configuration that
may be applicable to (e.g., only applicable to) the transmission of the PRACH preamble 220.

[0104] In another representative operation, a WTRU 102 desiring and/or needing to transmit a PRACH preamble
220, may receive a PRACH preamble transmission trigger 210 (e.g. tied to one or more PRACH resources) prior to
transmission of the PRACH preamble 220. The WTRU may expect to receive a signal that indicates an upcoming
PRACH resource is valid. Reception of the indication may affect the type of LBT (andfor the LBT parameters) to be
used for the PRACH resource. For example: (1) for a PRACH resource for which a WTRU 102 did not receive a
PRACH trigger signal 210 (e.g., a preamble transmission trigger), a WTRU 102 may use a full LBT procedure prior to
transmission of a PRACH preamble 220; and (2) for a PRACH resource for which the WTRU 102 received the PRACH
preamble fransmission trigger 210 (e.g., a PRACH trigger signal) 210, the WTRU 102 may use a higher priority LBT
(e.g,, a LBT configuration whose parameters may be relaxed to increase a likelihood of channel acquisition) or may
use no LBT procedure at all.

[0105] In other representative embodiments, a WTRU 102 (e.g., friggered to perform RA) may perform an LBT
operation and/or another channel access procedure such that a period of time may exist between an end of LBT
operation and a beginning of the PRACH preamble transmission 220. During this gap (e.g., this gap period), the WTRU
102 may listen to determine if a PRACH frigger signal 210 has been transmitted. Upon and/or after reception of a
PRACH trigger signal 210 and a previous determination that a channel was unoccupied (e.g., a successful LBT
operation), the WTRU 102 may transmit a PRACH (e.g., the PRACH preamble transmission) 220 in applicable PRACH
resources. A WTRU 102 may be configured with resources (e.g., LBT configuration information including, for example
timing) on which the WTRU 102 may perform the LBT (e.g., the LBT operation) for an upcoming PRACH (or other UL)
transmission. For example, the WTRU 102 may be configured with a time offset between an end of an LBT operation
and an associated UL fransmission resource. The timing offset, for example, may enable a WTRU 102 to listen for a
PRACH frigger signal 210 to validate a UL fransmission (e.g., to validate the use of a PRACH resource, and/or to
validate an UL grant).

[0106] The WTRU 102 may determine a RA procedure type, a RA procedure (e.g., using 2 operations or 4
operations) and/or parameters of a RA procedure (e.g., RAR and/or contention resolution timers, and/or a backoff
value, among others, as discussed herein) based on timing of the LBT operation (e.g., when the LBT operation is, is
to be or was performed), the RA procedure success or lack thereof and the reception or lack thereof of a trigger signal
210. For example, if a WTRU 102 performs an LBT operation prior to receiving a frigger signal 210 and/or determines
that the channel is clear, and then receives the trigger signal 210 from the gNB 180, the WTRU 102 may use a first
RA procedure type and a first set of RA procedure parameters. In another example, if a WTRU 102 receives a trigger
signal 210 without having first performed an LBT operation (or after having failed the LBT operation for RA prior to
receiving the trigger signal 210), the WTRU 102 may then perform an LBT operation (whose parameters may be
determined based on the reception of the trigger signal 210) and upon and/or after a successful LBT operation may
use a second RA procedure type with a second set of RA procedure parameters. In further examples, a WTRU 102

(e.g., having received a trigger signal 210 and having failed an LBT operation either before and/or after the reception

18

Samsung Exhibit 1008, Page 20 of 78



WO 2019/245779 PCT/US2019/036313

of the trigger signal 210) may perform an RA using a third RA procedure type with a third set of RA procedure
parameters. In another example, a WTRU 102 (e.g., having performed LBT and determined that the channel is clear,
but not having received a trigger signal 210) may perform an RA using a fourth RA procedure with a fourth set of RA
parameters. Herein, the term UL LBT failure implies that the UE was not able to acquire the channel for an uplink
transmission attempt after a CCA part of an LBT procedure, which may be determined based on receiving a
“notification of LBT failure” or “indication of LBT failure” from the physical layer, among other determination methods.
The opposite applies when the term uplink LBT success is used.

[0107] The ability to perform the RA despite (1) failing the LBT operation; and/or (2) having not received a trigger
signal 210 may depend on an RA frigger. For example, a subset of the RA triggers may enable a WTRU to perform
PRACH transmission 220 despite (1) failing the LBT operation (e.g., prior to reception, after reception or expected
reception of the trigger signal 210); and/or (2) failing to receive the trigger signal 210. In another procedure/process,
the ability to perform RA despite (1) failing the LBT operation; and/or (2) not receiving a trigger signal 210 may depend
on a service type for which the RA is being performed.

Representative Trigger Signal

[0108] The triggersignal (e.g., PRACH preamble transmission trigger 210) may be an implicit indication or an explicit
indication. An example of implicit triggering may be thatif a WTRU 102 receives a transmission from the network (e.g.,
a gNB 180), the WTRU 102 may expect an upcoming PRACH resource to be valid. Such a transmission may include
at least one of: (1) one or more Discovery Reference Signals (DRSs), (2) one or more Synchronization Signal Blocks
(SSBs), (3) one or more Reference Signals (RSs), (4) one or more control channels (e.g., a PDCCH), and/or (5) one
or more Master Information Blocks (MIBs)/System Information Blocks (SIBs), among others). For example, a WTRU
102 receiving a DL transmission from the network (e.g., a network entity such as a gNB 180) may determine and/or
assume that a PRACH resource (e.g., any PRACH resource) within the COT tied to the DL transmission is valid. In
another example, a WTRU 102 may begin a timer after or upon receiving a DL transmission and a PRACH resource
(e.g,, any PRACH resource) occurring (e.g., used) before expiration of the timer, may be considered valid by the
WTRU 102, or valid for transmission with a certain LBT configuration. In certain representative embodiments, the
WTRU 102 may use and/or consider the reception of an SSB, as a trigger, for the PRACH resources associated with
the one or more SSBs.

[0109] A WTRU 102 may determine/expect that transmission of a signal explicitly indicates one or more upcoming
PRACH resources are valid. For example, a WTRU 102 may monitor a broadcast channel to attempt to receive an
indication of valid PRACH resources. In another example, a WTRU 102 may monitor the PDCCH (e.g., a group
common PDCCH or a WTRU addressed PDCCH) to attempt to receive the trigger signal 210 (e.g., PRACH resource
trigger signal). The WTRU 102 may monitor a certain search space, and/or coreset to receive the trigger signal 210
(e.g., PRACH resource frigger signal).

[0110] Such an indication may point to a pre-configured or scheduled PRACH resource. For example, the indication
may provide a PRACH resource configuration (e.g. a dynamic PRACH resource indication).

[0111] When the WTRU 102 determines and/or expects to use one of a pre-configured set of PRACH resources,
the WTRU 102 may monitor specific instances and/or channels where a frigger signal 210 may be sent for the PRACH

resources (e.g., each PRACH resource). For example, there may be a relationship (e.g., one-to-one, many-to-one or
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one-to-many) between one or more triggering signals 210 and one or more PRACH resources. A WTRU 102
determining, planning, wishing and/or desiring to use an upcoming PRACH resource may monitor one or more specific
instances where a triggering signal 210 may be received. For such operations, there may be an implicit (predetermined,
known a priori and/or signaled) relationship between one or more frigger signal occasions and one or more PRACH
resources.

[0112] In another operation, a WTRU 102 may be configured with trigger signal patterns (e.g., PRACH resource
trigger signal monitoring patterns). For example, when needed and/or appropriate, a WTRU 102 may monitor PRACH
resource trigger signal occasions (e.g., all PRACH resource frigger signal occasions). The WTRU may expect (e.g.,
be configure such) that the trigger signal provides the PRACH resource configuration.

Representative Trigger Signal Content

[0113] A trigger signal 210 (e.g., a PRACH resource trigger signal) may provide a PRACH resource configuration,
for example, as defined herein. A PRACH resource trigger signal 210 may indicate the validity of a set of pre-configured
PRACH resources. For example, the PRACH resource trigger signal 210 may provide a subset of configurations (e.g.
a resource allocation, preambles, and/or interlaces) for one or more upcoming PRACH resources.

[0114] A trigger signal 210 (e.g., a PRACH resource trigger signal) may indicate the validity of a PRACH resource
on one or multiple sub-bands. For a WTRU 102, for example in connected mode, the PRACH trigger signal 210 (e.g.,
the PRACH resource trigger) may provide an order to perform RA on a given PRACH configuration. For example, a
PRACH trigger signal may cause and/or order one or multiple WTRUs 102 to perform RA operations on a given sub-
band, one or more preambles, and/or one or more PRACH resources. The WTRU 102 may be ordered on the PDCCH
to perform RA operations, similarly, including RA on a different sub-band.

[0115] The PRACH resource trigger signal (e.g., the PRACH resource trigger) may indicate one or more purposes
(e.g.,, a set of purposes) for which the PRACH resource may be used and a WTRU 102 may transmit (e.g., only
transmit) a PRACH preamble, if the preamble is for one of the purposes indicated in the PRACH resource trigger
signal 210. The PRACH preamble purposes for a PRACH resource may include any of: (1) an initial access, (2) a
beam failure recovery (BFR), (3) amobility (e.g., ahandover), (4) UL synchronization being lost, (5) an RRC connection
re-establishment, (6) a Scheduling Request (SR) transmission, and/or (7) a timing advance acquisition, possibly along
with a service type. The PRACH resource trigger may indicate any of: (1) a priority of the RA for which the PRACH
resource is valid and/or (2) a set of WTRUs 102 for which the PRACH resource is valid. For example, a group Radio
Network Temporary Identifier (RNTI) may be included in the PRACH resource trigger.

[0116] For a beamformed NR-U cell, the WTRU 102 may determine that a subset of SSBs within an SS burst were
not transmitted or are delayed due to an LBT failure (e.g., an LBT operation failure) and/or similarly for CSI-RS, the
WTRU 102 may determine that one or more CSI-RSs (e.g., all or a subset of CSI-RSs) were not transmitted or are
delayed due to an LBT failure. The trigger signal after the SS burst may indicate and/or may imply: (1) achange to the
configured association rule between the SSBs (and/or CSI-RS) and PRACH occasions/preambles; (2) an availability
and/or an applicability status for a subset of SSBs (and/or CSI-RSs) for selection when determining which SSB/CSI-
RS to select (or which corresponding PRACH occasion/preamble to select); (3) one or more additional PRACH
occasions, for example along with an association to certain SSBs/CSI-RSs; and/for (4) a time offset to one or more

applicable dynamic PRACH occasions, among others.
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[0117] In certain representative embodiments, the indication may be explicit (e.g., based on a content of the trigger
signal 210 and/or properties of the trigger signal 210). In other representative embodiments, the indication may be
determined by the WTRU 102 implicitly from: (1) the trigger signal 210, (2) the sequence of the SSB and/or CSI-RS
transmissions, and/for (3) other gNB transmissions.

[0118] The WTRU 102 may determine that a certain SSB or certain SSBs were not transmitted or were transmitted
with a timing offset with respect to the configured SSB fransmission occasion, for example due to an LBT failure (e.g.,
LBT operation failure) at the network entity (e.g., the gNB). The WTRU 102 may change (e.g., then change) the
association rule of mapping PRACH occasions and/or preambles to the SSBs.

[0119] For example, the WTRU 102 may determine that the PRACH occasions and/or preambles associated with
missing SSBs (andfor CSI-RS) no longer indicate the missing SSBs. The WTRU 102 may further re-use the PRACH
occasions/preambles associated with the one or more SSBs not transmitted before the timing of these PRACH
occasions for a different purpose and/or for a different indication. For example, the WTRU 102 may use these PRACH
resources for an indication of other SSBs that were transmitted.

[0120] For preamble retransmissions, the WTRU 102 may determine to wait (e.g., that the WTRU 102 is to wait) for
the next PRACH occasion when the SSB selected for the initial transmission was missing due to the LBT failure on
that SSB prior to the preamble retransmission. For example, it may be useful for the WTRU 102 to not change SSBs
for a preamble retransmission when the previously selected SSB was not transmitted due to the LBT (e.g., an LBT
failure occurred), even though other SSBs are available and/or the LBT operation was successful for other SSBs, for
example to maintain progress of the power ramping status for the previously selected beam. In such a case, the WTRU
102 may not increment the power ramping counter and/or the preamble transmission counter when an associated
PRACH occasion is skipped. The WTRU 102 may skip or further skip RACH occasions associated with the SSB
selected with the previous PRACH transmission, for example up to a limited number of retransmissions or while a
certain timer is running (e.g., which may be configured by higher layers and/or via network signaling).

[0121] In certain representative embodiment, for preamble retransmissions in a beamformed NR-U cell, the WTRU
102 may determine that the WTRU 102 may select a PRACH occasion/preamble associated with the SSB selected
for an initial and/or a preceding fransmission, even though a current SSB transmission is missing due to an LBT failure.
The WTRU 102 may determine from an indication by the network that a specific SSB was not transmitted (e.g. due to
the LBT failure), or the WTRU 102 may autonomously determine that an SSB was not transmitted (e.g., due to the
LBT failure). The WTRU 102 may follow or further follow such behavior, for example up to a limited number of
refransmissions or while a certain timer is running (which may be configured by higher layers and/or via network
signaling).

Representative WTRU Behavior for Receiving Trigger Signal

[0122] A WTRU 102 may begin monitoring for a PRACH resource trigger signal after or upon determining that the
WTRU 102is to transmit or is being triggered to fransmit a PRACH preamble 210. The WTRU 102 may be configured
with a monitoring pattern to detect a PRACH resource trigger signal. The configuration may be provided in a broadcast
channel and/or may be RRC configured. Upon or after reception of the PRACH resource trigger signal, the WTRU 102
may attempt to transmit a PRACH preamble in the associated PRACH resource. In a first example, receiving the

indication may enable the WTRU 102 to use multiple PRACH resources, for example for PRACH retransmissions. In

21

Samsung Exhibit 1008, Page 23 of 78



WO 2019/245779 PCT/US2019/036313

another example, the WTRU 102 may receive a different PRACH resource trigger signal for PRACH resources (e.g.,
every PRACH resource) used for preamble retransmission.

[0123] The trigger signal may be received from a PDCCH monitored in a common andfor WTRU-specific search
space. The RNTI, used to mask a Cyclic Redundancy Check (CRC) of the PDCCH, may be pre-determined or
configured by higher layers, for example as part of system information. The RNTI may, in addition to or in lieu of being
configured as part of system information, may be configured, for example, by dedicated signaling, or may correspond
to a Cell-RNTI (C-RNTI). Allowing multiple RNTIs (e.g., one provided by system information and a second
corresponding to a C-RNTI) may allow the network to flexibly configure the resource or resources for any of;
contention-based RA and/or for contention-free RA.

Representative Triggering by RAR

[0124] In certain representative embodiments, upon needing and/or desiring to perform a RA procedure, a WTRU
102 may begin to monitor pre-configured search spaces to attempt to receive a gNB triggered RAR. The RAR may be
transmitted by the gNB, for example without having first received a preamble transmission. For example, a WTRU 102
may monitor a search space to receive control signaling indicating that an unprompted RAR is being transmitted. The
RAR may provide one or more WTRUs 102 with one or more UL grants to perform a msg3 transmission along with
applicable transmission properties, including one or more applicable LBT configurations.

[0125] The WTRU 102 may receive an RAR that includes an identifier which may identify one or more WTRUs 102
for which the RAR and/or UL grants are valid. The RAR may include the RA purposes, as described herein, for which
the indicated UL grants may be used.

[0126] The RAR may include a set of grants. A WTRU 102, for example determining, desiring, and/or needing to
perform RA, may select a grant from the set of UL grants. The selection of the grant may be random (e.g., completely
random). In another example, the selection of the grant may depend on any of: (1) an anticipated Timing Advance
(TA) range (for example, a WTRU 102 may select a grant based on an anticipated range of TA values); (2) a RA-
RNTI; (3) a RA Preamble ID; (4) a Service type; (5) UL and/or DL beams (for example, based on measurements on a
DL RS, for example the WTRU 102 may have a preferred UL beam and/or a preferred DL beam); (6) an amount of
data to transmit; (7) a RA purpose; and/or (8) a previously failed msg3 transmission (for example, if a previous UL
grant fransmission failed, the WTRU 102 may select a more robust UL grant for a next attempt at RA, among others.
Representative Operations for Reducing the Number of LBTs per RA Procedure

Single LBT-RA Procedure

[0127] To reduce the number of LBTs used or required for each message transmission in a single RA procedure,
COT sharing with one or multiple switching points may be used to share channel access between the WTRU 102 and
the network entity (e.g., gNB 180). COT sharing may be implemented (e.g., considered) when UL and DL RA
messages are transmitted on the same channel, in time-duplex frame structures for example.

[0128] For example, upon acquiring the channel to transmit a Message (e.g., Message 2 (msg2)), the gNB 180 may
keep occupying the channel until the gNB 180 transmits Message 4 (msg 4). The gNB 180 may signal or imply (for
example based on indicated parameters in a Message or the Message itself) a COT switching point along with an LBT
configuration per the provided grant for the msg3 transmission and may stop occupying the channel during the grant

PUSCH duration. The WTRU 102 may or may not perform a short LBT prior to the transmission of the msg3, which,
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for example may result in reducing the number of LBTs and/or the number of full LBTs per RA procedure, where each
transceiver may acquire the channel for a limited number of times (e.g., only once). Similarly, the WTRU 102 may hold
the channel after transmitting the msg3 until the WTRU 102 receives another grant for Message 5 (msgb). In certain
representative embodiments, short LBT operations may listen for a shorter period or may determine that the channel
is available based on more relaxed criteria than long LBT operations.

Representative Adjustment of RAR and/or Contention Resolution Timers

[0129] The WTRU 102 may monitor the PDCCH during a time period prior to expiration of one or more timers (e.g.,
ra-Response Window) and/or (e.g., ra-ContentionResolutionTimer). For example, if timer ra-ResponseWindow expires
without the WTRU 102 receiving msg?2 or if ra-ContentionResolutionTimer expires without receiving msg4, the WTRU
102 may determine that a preamble retransmission is appropriate (e.g., assume a preamble retransmission is needed.)
For NR-U, the PDCCH may have been not transmitted for msg2 and/or msg4 due to the failure of the gNB 180 to
acquire the channel after an LBT. In such case, the WTRU 102 may benefit from extending a wait time for msg2 and/or
msg4 to complete the RA procedure prior to attempting another preamble retransmission.

[0130] The WTRU 102 may be able to determine that the gNB 180 did not acquire the channel for fransmission of
the PDCCH for msg2 and/or msgd. The WTRU 102 may take some actions (e.g., useful and/or necessary actions) to
extend the PDCCH monitoring period, including any of; (1) the WTRU 102 may pause the timers ra-ResponseWindow
and/or ra-ContentionResolution Timer during the period the WTRU 102 determines that the channel is busy and/or that
the gNB 180 did not acquire the channel; (2) the WTRU 102 may reset the timers ra-ResponseWindow and/or ra-
ContentionResolutionTimer (for example once the WTRU 102 determines that the channel is busy and/or that the gNB
180 did not acquire the channel); and/or (3) the WTRU 102 may add time values to any of the timers ra-
ResponseWindow and/or ra-ContentionResolutionTimer (for example once the WTRU 102 determines that the
channel is busy and/or that the gNB 180 did not acquire the channel). The added time value or values may be
dependent on a configured value and/or may be based on a duration during which the channel was determined to be
busy. The added value or values may be randomly determined by the WTRU 102 from a set of possible values.
Representative Message 1/2/3/4 Diversity

[0131] In certain representative embodiments, transmission of multiple messages (e.g., msg1, msg2, msg3, and/or
msg4) on different resources and/or, for example, in different sub-bands may be implemented and may be beneficial
(e.g., each message may be associated with its own LBT procedure). For example, in high channel occupancy
conditions when more than one RAT may share the channel, acquiring a wideband channel with wideband LBT to
transmit a single message may not be efficient, for example based on the OCB requirement (e.g., when considering
the OCB requirement). PRACH preamble, RAR, msg3 and/or msg4 diversity may be achieved by attempting to
transmit these messages in a set of different resources and/or LBT sub-bands, each resource may use and/or require
an independent LBT. This diversity may provide robustness against failure to acquire a channel in one or more LBT
sub-bands. The WTRU may attempt such transmission/reception diversity dependent on the preamble retransmission
number and/or a RRC configuration, and/or any of the following: (1) a preamble attempt number and/or the preamble
transmission number; (2) indices of the UL and DL BWPs, and/or a linkage between or among the UL and DL BWPs
(e.g,, if configured and/or if valid); (3) whether a timer (e.g., a BWP inactivity imer) is running or is expired; (4) observed

channel occupancy/load conditions on monitored sub-bands/BWPs; (5) a certain static or semi-static configuration,
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(e.g., received via RRC and/or SI signaling) for the WTRU or the applicable PRACH resource; and/or (6) a capability
of the WTRU 102 to support multiple active BWPs, among others.

[0132] For example, the WTRU 102 may be configured to attempt to transmit multiple msg1s using different sub-
bands, PRACH resources, preambles, and/or interlaces. For msg2 and/or msg4, the WTRU 102 may be configured
to attempt to receive at least one RAR/contention resolution on different sub-bands, coresets, and/or BWPs.

[0133] Formsg3, the WTRU 102 may receive multiple grants to transmit msg3. For example, the WTRU may receive
a Msg2 PDU containing or including multiple MAC RARs for the same preamble ID (e.g., each containing or including
a different uplink grant) or an enhanced MAC RAR that may contain or include multiple UL grants. The WTRU 102
may transmit one or multiple messages (e.g., msg3s) depending on the LBT outcome for the grants (e.g., each grant),
e.g., on a single UL grant for which an LBT was successful. For example, the WTRU 102 may receive multiple grants
in msg2 for msg3 transmission on different sub-bands. The WTRU 102 may apply a separate LBT procedure for each
selected grant for the msg3. In another example, the WTRU 102 may receive multiple grants in msg2 for the msg3
transmission on the same sub-band. The WTRU 102 may apply a single LBT procedure and transmit the multiple
msg3s. In a further example, a WTRU 102 may receive one or more msg2s, each msg2 including (e.g., with) one or
more UL grants for msg3 (for example each msg2 may point to one or more different msg3 grants). The WTRU 102
may fransmit a single msg3 on any one or a subset of the available resources (e.g., channel resources) associated
with the provided msg3 grants. The availability, for example of the channel resources may be determined from the
outcome of the LBT procedure.

Representative LBT Procedure for PRACH transmission

[0134] PRACH preamble selection may enable multiplexing of PRACH transmissions on the same PRACH
resources by a set of WTRUs 102. It is contemplated that WTRUs 102 may not be time aligned when transmitting
PRACH. In such a case, an early PRACH preamble transmission by a first WTRU 102a may lead to a failed LBT by a
second WTRU 102b. An LBT procedure for PRACH transmission may be modified to reduce andfor substantially
eliminate such blocking. In a first representative procedure, an interference threshold, used in the clear channel
assessment part of LBT, may be set to a different value for PRACH transmission than for other UL andfor DL
transmissions.

[0135] In certain representative procedures, the interference threshold, used for clear channel assessment, may
vary over a course of the LBT procedure. For example, a WTRU 102 may determine and/or may need to determine N
CCA slots where the channel is free. For a set of CCA slots closest in time to the transmission of PRACH, the WTRU
102 may use an interference measurement threshold value that may be different (e.g., that may be higher) than for
other CCA slots in the LBT procedure, for example, which may enable a WTRU 102 to avoid determining that a CCA
slot is busy, when the slot is, for example used by one or more other WTRUs 102 with different timing alignments.
[0136] In certain representative procedures, a WTRU 102 may use a timing offset between an end of an LBT
process/procedure and the timing of a UL transmission. Any LBT process/procedure that has not been determined to
be successful prior to the time determined by the offset and the timing of the UL fransmission may be deemed failed
and it may be determined that no transmission may occur (e.g. for that UL resource).

[0137] In certain representative procedures, the WTRU 102 may use a previously obtained TA value to adjust a

length of the CCA window/LBT process/procedure, the start time of the CCA, and/or the start timing of an uplink
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transmission. The WTRU 102 may determine whether a TA value is valid based on a mobility status. The WTRU 102
may estimate (e.g., based on certain cell configuration and/or downlink measurements) a TA value to adjust the start
and/or length of the CCA or the start of the actual uplink transmission.

[0138] In certain representative procedures, a WTRU 102 may use a shortened LBT process/procedure for one or
more fransmissions that may be multiplexed with other WTRUs 102. The shortened LBT process/procedure may use
or require a WTRU 102 to determine a smaller amount of N CCA clear CCA slots and for a remainder of the LBT, the
WTRU 102 may disregard measurements on the CCA slots, and may include their duration in an overall differ time.
Use of an Alternative LBT Procedure May Enable WTRU Multiplexing

[0139] The LBT type (e.g. using a set of thresholds, along with the set of CCA slots for which each threshold is
applicable, using a shortened LBT process/procedure, using an offset between the end of the LBT process and the
UL transmission, or access class category) may be determined as a function of an UL transmission type and/or
resources. This may enable multiplexing of different UL transmissions. For example, a WTRU 102 may be granted UL
resources in the same slot and/or set of symbols, as a PRACH resource. In such a case for an UL transmission (e.g.
granted, and/or configured), a WTRU 102 may use an LBT configuration that includes or indicates variable CCA
thresholds, and/or timing offset between an end of LBT and the beginning of the fransmission.

[0140] The WTRU 102 may determine that a UL transmission may be transmitted in the same slot and/or symbols
as another UL transmission from another WTRU 102. Depending on whether the WTRU 102 expects other WTRUs
transmitting simultaneously to be time aligned or not, the WTRU may use a different LBT process/procedure (and/or
LBT parameters). For example, if a WTRU 102 is transmitting in resources that may overlap or actually overlap a
PRACH resource, the WTRU 102 may use a first set of LBT parameters. If the WTRU 102 is transmitting in resources
that cannot overlap PRACH resources, the WTRU 102 may use a second set of LBT parameters.

[0141] AWTRU 102 may determine the type of LBT procedure, along with the parameters (e.qg., the set of threshold
values and associated CCA slots) associated therewith, for example based on the access class priority of a
transmission.

[0142] A WTRU 102 may indicate a presence, or lack thereof, of a UL fransmission in an adjacent slot occurring
prior to (e.g., immediately prior to) the UL resources (e.g., resources for the PRACH, the PUSCH, and/or the PUCCH
and the like) of the WTRU 102, for example which may enable the WTRU 102 to use a different LBT type and/or
different parameters associated to the WTRU 102. For example, for the case where it is indicated that another WTRU
102 (e.g. another WTRU 102 served by the same gNB 180) is transmitting in resources immediately prior to the UL
resources of the WTRU 102, the WTRU 102 may use an LBT procedure using or requiring less clear channel
assessment time. Timing may be indicated when such an LBT procedure may be or is to be performed. For example,
the timing of the LBT procedure may be multiple slots prior to an actual transmission.

Representative Interlaced transmissions

[0143] OFDM based interlacing for UL transmissions may be used, for example in unlicensed spectrum to improve
a capacity of the UL. The PUSCH and PRACH channels (e.g. from a same WTRU 102 or from different WTRUs 102)
may be interlaced, independently and/or dependently. The WTRU 102 may interlace a PUSCH and/or PRACH in a

number of ways, for example based on: (1) a network configuration, (2) received network signaling, and/or (3) pre-set
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rules, among other. The network signaling may be dynamic (e.g., using L1/L2 signaling), semi-static (e.g., using L2/L3
signaling) and/or preset. For example, the WTRU 102 may use any of the following procedures in which:;

(1 the PUSCH is interlaced and the PRACH is not interlaced: (for example, PRACH signals may be
transmitted contiguously in the frequency domain (e.g., between other PUSCH interlaces, or in resources contained
orincluded in PRBs located in a gap between two portions (e.g. PRBs) of a PUSCH interlace). In other representative
embodiments, the PRACH may be fransmitted in contiguous PRBs, that may be interrupted by one or more PRBs
used for PUSCH interlace);

2) in which PUSCH and PRACH are transmitted using different interlaces: (for example, PRACH and
PUSCH channels (e.g., from a same WTRU 102 or from different WTRUs 102) may both be interlaced. The WTRU
102 may determine an interlacing pattern for each channel. The WTRU 102 may determine a PRACH interlace from
a PUSCH interlacing pattern. The WTRU 102 may indicate one or more possible associations between the PRACH
and PUSCH interlaces. Forexample, the PRACH interlace and/or preamble may be tied to a specific PUSCH interlace.
In another example, the WTRU 102 may determine from a function (e.g., using a WTRU ID as an input), the linkage
of the PRACH and PUSCH interlaces); and/or

(3) the PUSCH and the PRACH are transmitted using a single interlace (e.g. for when the PRACH and
PUSCH transmissions are desired for a single WTRU 102. For example, the PRACH sequence may be combined with
the PUSCH data before mapping information to subcarriers/PRBs of an interlace. The WTRU 102 may apply certain
remapping of the combined PRACH/PUSCH sequence prior to mapping to physical resources), among others.
[0144] For a2-step RACH operation, asingle WTRU 102 may transmit and/or may need to transmit both the PUSCH
and the PRACH for a combined first RACH message (eMsg1 or combined Msg1). The WTRU 102 may transmit on
both channels simultaneously or non-simultaneously, based on an association between the used PRACH
resource/preamble and the corresponding PUSCH used to carry the data payload. The WTRU 102 may consider any
of the following to determine whether to transmit both channels simultaneously or non-simultaneously: (1) the power
headroom and/or uplink transmit power of the WTRU 102; (2) the channel occupancy conditions and/or a remaining
time in the COT; (3) the preamble retransmission number; (4) reception on network signaling including, for example
the RACH ftrigger signal and/or (5) the purpose or the type of the RA.

[0145] For example, the WTRU 102 may select the resource for data to occur in the first available UL resource for
transmission of data which follows transmission of the preamble, and such resources may be provided to the WTRU
102 through network signaling. The PUSCH interlace and PRBs selected by the WTRU 102 to transmit the data
payload part of the eMsg1 may be selected per any of the procedures described below.

[0146] When the eMsg1 is transmitted in a NR-U cell, the WTRU 102 may set, determine, and/or assume an
association between a selected PRACH resource and a PUSCH interlace (in additional to other PUSCH resource
properties). The WTRU 102 may determine the PUSCH interlace (in additional to other PUSCH resource properties)
associated with the selected PRACH using any of the following:

(1 a fixed or predefined procedure, such that the procedure is preconfigured in the WTRU 102 and is
assumed/set for all WTRUs 102; For example, the WTRU 102 may select an interlace based on its WTRU identity.

2) from information provided in system information, such as through a broadcast on SIBs or provided

in an access table;
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(3) based on explicit an indication, such as explicitly indicated in a DCI, or in a downlink control message
(e.g., a MAC CE message and/or an RRC message, among others);

(4) based on a selected preamble (e.g., the selected preamble may be associated with a specific
interlace to be used. An association may be fixed or configured by the network);

(5) based on the selected PRACH resource (e.g., a PRACH resource may be associated with a specific
interlace to be used. The association may be fixed or configured by the network);

(6) based on a random selection (e.g., the WTRU 102 may select from a set of possible PUSCH
interlaces. The number of possible interlaces usable by the WTRU 102 may be further determined by any of the
representative procedures/processes/methods described above and herein).

Representative RA Procedures in Unlicensed Spectrum

Representative Backoff Procedures

[0147] FIG. 3is a diagram illustrating a representative backoff procedure used with LBT operations (e.g., a random
backoff applied by the WTRU 102 after an LBT failure).

[0148] Referring to FIG. 3, the RA procedure 300 may include a first WTRU 102a that may desire to initiate a RA
procedure and that may initiate an LBT operation 330a. The first WTRU 102a may determine that a channel is busy
(e.g., during a channel busy period 315) and may start a first backoff timer. A value of the first backoff timer may be
set, for example randomly, or based on a RA priority. Later, a second WTRU 102 may desire to initiate a RA procedure
and may initiate an LBT operation 330b. The second WTRU 102b may determine that the channel is busy (e.g., during
a channel busy period 315) and may start a second backoff timer. The second backoff timer may expire prior to the
expiry of the first backoff timer and the second WTRU 102b may initiate its second LBT operation 340b. Since the
channel is now available, the second WTRU 102b may send its RA preamble 320b. The first backoff timer may then
expire (e.g., after expiry of the first backoff timer) and the first WTRU 102a may initiate its second LBT operation 340a.
Depending on the timing, the channel may be available (e.g., the second WTRU 102b may not yet have acquired the
channel). If so, the first WTRU 102a may send its RA preamble 320a. If the channel is not available (not shown), for
example because the second WTRU acquired the channel, the first WTRU 102a may start another backoff timer.
[0149] In certain representative embodiments, when a channel is busy for an extended duration, there may be a
higher probability of collision on a RACH when the channel becomes available again, since a large number of WTRUs
102 may desire to or are to perform RA procedures. When a preamble collision happens and the gNB 180 fails to
acquire the channel due to an LBT (e.g., due to an LBT failure) , the gNB 180 does not have the opportunity to signal
a backoff value for the colliding WTRUs 102. In a scenario where multiple WTRUs 102 are attempting an RA procedure
in an NR-U cell where the DL channel is occupied, the WTRUs 102 may continue to simultaneously retransmit
preambles on the UL channel without backoff. Representative backoff procedures to mitigate such collisions and
retransmission are described herein.

[0150] AWTRU 102 may perform an LBT operation prior to transmitting a first preamble and may determine that the
channel is not available.

[0151] Following transmission of a preamble, a WTRU 102 may determine that an RAR was not transmitted by the
gNB 180 due to an LBT failure (e.g., that the channel is not available). The determination may be based, for example,

on any of;
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(1 the WTRU 102 detecting others that have acquired the channel (based on e.g., sensing, for example
transmissions with certain properties that may indicate (e.g., implicitly indicate) one or more transmitters other than
gNB 180 acquired the channel);

2) the WTRU 102 detecting noise above a threshold over or for a relevant resource; and/or

(3) The WTRU 102 not detecting transmissions with certain properties (e.g., that may indicate (e.qg.,
implicitly indicate) that the gNB 180 acquired the channel and transmitted), such as a PDCCH, among others.

[0152] In the above, the detection may take place while an RAR timer is running, and/or when the RAR timer is
expiring.

[0153] In certain representative embodiments, the WTRU 102 may subsequently start a backoff timer. The backoff
timer may be started when (e.g., while) the WTRU 102 detects that the channel is available, and may be suspended
when (e.g., while) the WTRU 102 detects that the channel is not available. In certain representative embodiments, the
backoff timer may be started immediately.

[0154] The WTRU 102 may receive a Trigger Signal, as described herein. Upon reception of the Trigger Signal the
WTRU 102 may stop any on-going backoff timer and/or may start a new backoff timer.

[0155] The value of the backoff timer may be selected randomly between a minimum value and a maximum value.
The minimum value and/or the maximum value may be pre-determined, configured statically, configured semi-statically
and/or signaled, for example. The minimum value and/or the maximum value may depend on any of; (1) the sub-band
on which the preamble was transmitted, (2) the preamble fransmission attempt number, (3) the preamble transmission
counter value, (4) channel loading conditions, (5) the duration of the period during which the channel was not available
since the last preamble fransmission, (6) whether the WTRU 102 received a Trigger Signal (e.g., the minimum and
maximum values may further depend on a property of the Trigger Signal, or may be explicitly indicated as part of
information carried by the Trigger Signal), (7) a priority of the logical Channel (LCH) that triggered the RA (for example
in connected mode), and/or (8) whether the RA is considered a prioritized RA, including the RA priority, among others.
[0156] The WTRU 102 may adjust (e.g., further adjust, pause and/or stop) the backoff timer if the WTRU 102
determines that the channel is busy and/or that the gNB 180 did not acquire the channel, for example due to the LBT.
For example, the WTRU 102 may suspend the running backoff timer, may reset the timer, or may adjust a value of the
timer, for example if the WTRU 102 determines that the gNB 180 could not or did not acquire the DL or UL channel
due to the LBT.

[0157] Upon expiry of the backoff timer, the WTRU 102 may perform a preamble retransmission.

[0158] In another example, the WTRU 102 may determine that the RAR was not sent due to the preamble not being
decoded and/or received by the gNB 180 (e.g., rather than based on the LBT) and the WTRU 102 may perform a
preamble retransmission without backoff.

[0159] In certain representative embodiments, the gNB 180 may indicate a backoff value in the RAR that is
applicable to a particular sub-band or sub-bands, which may be different than the sub-band on which the RAR with
the backoff indication was received.

[0160] In certain representative embodiments, in which the backoff timers for multiple WTRUs 102 expire and a
channel remains busy, the WTRUs 102 may apply a further backoff (e.g., start another random backoff timer), for

example when the channel becomes available. This may be beneficial to prevent numerous WTRUs 102 from
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attempting to access the channel simultaneously when the channel becomes available. The further backoff or an
indication to apply a further backoff may be: (1) signaled by the gNB 180 upon channel availability, (2) semi-statically
configured, and/or (3) statically configured, among others.

Representative Msg1 Resource Selection Procedure

[0161] The WTRU 102 may maintain (e.g., further maintain) a preamble aftempt counter, which may be incremented
each time the MAC instructs the PHY to transmit a preamble regardless of the outcome of the LBT, or each time a
preamble transmission attempt fails LBT. The WTRU may determine the number of attempts that failed LBT directly
from the counter value, or from the difference between the preamble transmission counter and the preamble attempt
counter.

[0162] The WTRU 102 may fail to acquire the channel for a preamble transmission in Msg1, or may fail to receive
an RAR after a successful LBT for preamble transmission. The WTRU 102 may attempt to transmit or retransmit the
msg1 on a different sub-band, LBT bandwidth, interlace, and/or preamble/PRACH occasion. Such channel switching
may depend on any of the following: (1) the preamble retransmission number being larger than a configured threshold;
(2) the preamble attempt number being larger than a configured threshold; (3) the indices of the UL and DL BWPs,
and/or a linkage between or among UL and DL BWPs (e.qg., if configured and/or if valid); (4) whether a timer (e.g., the
BWP inactivity timer or atimer to reset the preamble attempt counter) is running or is expired; (5) the observed channel
occupancy/load conditions on monitored sub-bands/BWPs; (6) a certain static or semi-static configuration, e.g., by the
RRC or the SI; and/or (7) the capability of the WTRU 102 to support multiple active BWPs, among others.

[0163] For example, the WTRU 102 may be configured to attempt to transmit or refransmit a preamble (or initiate
another RA procedure) on a different sub-band or LBT channel compared to a previous attempt, for example if the
preamble attempt counter is above a certain configured number. The WTRU 102 may report a problem to higher layers
(e.g., notify the RRC and/or trigger RLF). For example, the WTRU 102 may trigger RLF after attempting a number of
preamble transmission attempts (that failed the LBT) on a number of LBT sub-bands (e.g. all subbands in the active
BWP or a subband on each BWP). In another example, the WTRU 102 may attempt to transmit or retransmit a
preamble on a different sub-band if the BWP inactivity timer is about to expire or has expired.

[0164] The WTRU 102 may attempt to fransmit or retransmit a preamble on the UL BWP that has the same index
as the DL BWP that was active prior to initiating a RA, which may involve or include switching an active UL BWP,
which may be beneficial in the context of NR-U (e.g., when the active DL BWP of the WTRU 102 has less load/channel
occupancy than the DL BWP of the same index as the active UL BWP prior to initiating the RA). This may be in contrast
with a behavior in NR licensed, where upon initiating a RA, the WTRU 102 may switch the active DL BWP of the
WTRU 102 to the DL BWP with the same index as the active UL BWP.

[0165] Upon switching to a different sub-band and/or BWP for a preamble transmission attempt, the WTRU 102 may
stop the ongoing RA procedure and may restart a new procedure on the new sub-band and/or BWP. In one example,
the WTRU 102 may continue an ongoing RA procedure after changing the sub-bands and/or the BWPs, if the PHY
(e.g,, PHY layer) has not fransmitted any preambles since the start of the procedure. The WTRU 102 may reset the
preamble aftempt counter upon and/for after switching BWPs/sub-bands, e.g., if the RA procedure is not reset. The

WTRU may further reset the preamble attempt counter upon expiry of a related reset timer configured by RRC.
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[0166] Since the outcome of the LBT may not be known to the Media Access Control (MAC), the MAC may not be
aware if PHY has transmitted the PRACH physical signal and the MAC may increment
preamble_transmission_counter counter (e.g., once the RAR and/or the contention resolution were not received and
PHY indicates that a preamble was transmitted after a successful LBT).

[0167] The WTRU 102 may start the ra-ResponseWindow after the PHY indicates to the MAC that the preamble
was transmitted by the PHY and the LBT was successful. This may be beneficial, for example to avoid unnecessary
PDCCH monitoring when no preamble was actually transmitted in PHY (e.g., the physical layer).

[0168] The MAC may take into account and/or use the LBT outcome for preamble retransmission prior to changing
preamble_power_ramping_counter. For example, the MAC may increment preamble_power_ramping_counter upon
at least any of the following occurring: (1) the RAR and/or contention resolution were not received for the previous
preamble transmission; (2) the MAC selects a preamble for retransmission on the same UL/DL channel used in the
previous preamble fransmission; and/or (3) the PHY indicates that a preamble was transmitted after a successful LBT,
among others.

[0169] For a PRACH selection in NR-U access, the WTRU 102 may calculate the RA-RNTI based on the PRACH
resource selected. The WTRU 102 may include information on the selected PRACH interlace part of the RA-RNTI
computation. For example: (1) f_id may be defined/extended as a function of the selected interlace; and/or (2) the
formula may take into account the selected interlace ID directly.

Representative RAR Reception Procedure

[0170] In certain representative embodiments, a WTRU 102 may expect the RAR to be transmitted on any of a set
of sub-bands, interlaces, or sets of resources. The WTRU 102 may monitor a set of control resource sets (e.g., an
RAR monitoring set). The set of control resource sets may span multiple sub-bands and may enable the reception of
the RAR on multiple sub-bands (e.g. to enable greater probability of successful channel access for the transmission
of the RAR by the gNB 180). The control resource sets within the RAR monitoring set may have (e.g., each have) a
different periodicity and offset. The RAR monitoring set may be determined based on a broadcasted channel (e.g.,
including the MIB and/or the SIBs). In certain representative embodiments, the RAR monitoring set may be determined
based on the selected PRACH preamble and/or the PRACH resource.

[0171] The RAR (or the RAR MAC CE) may include an indication regarding one or more sub-bands and/or one or
more Bandwidth Parts (BWPs) on which the preamble was received. For example, the indicated sub-band may refer
to any sub-band and/or BWP within the cell. The indication may be useful when a linkage between UL and DL BWPs
is not contemplated/assumed (when the indices of the UL BWP and the DL BWP do not match for example). The RAR
(or the RAR MAC CE) may include an indication regarding a cell on which the preamble was received.

[0172] The WTRU 102 may monitor for the RAR on multiple SSBs or CSI-RSs. For example, if the selected PRACH
preamble and/or resource is associated with more than one SSB (or more than one CSI-RS), the WTRU 102 may
monitor for the RAR on SSBs (e.g., all SSBs) associated with the selected PRACH preamble/resource.
Representative RA Prioritization Procedure

[0173] A prioritized RA procedure in NR-U access may use a differentiated LBT window and/or configuration relative
to the non-differentiated RA. The WTRU 102 may apply a different LBT window and/or configuration depending on,
for example the RA priority.
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[0174] The WTRU 102 may determine and/or consider the number of preamble transmissions and/or
retransmissions attempts prior to the current attempt, when applying a specific value for the LBT window and/or
configuration. The WTRU 102 may determine and/or consider the sub-band on which the WTRU 102 is attempting to
transmit a preamble when applying a specific value for the LBT window and/or configuration. For example, the specific
value for the LBT window and/or configuration may be based on: (1) the number of preamble transmissions and/or
attempts; and/or (2) the sub-band on which the WTRU 102 is attempting to transmit the preamble, among others.
Representative Scheduling Request (SR) in Unlicensed Spectrum

Representative LBT Effect on PUCCH Transmission

[0175] The WTRU 102 may be configured with PUCCH resources (e.g., for transmitting a scheduling request or
other UCI on the PUCCH. The PUCCH resources may include any of: (1) one or more time resources (e.g. set of
symbols), (2) one or more frequency resources (e.g. set of PRBs), (3) one or more precoders (e.g., an
analog/digital/hybrid precoder (e.g. for a transmit beam), (4) one or more cover codes (e.g. to enable orthogonal or
non-orthogonal multiple access), (5) an interlace pattern (e.g. a subset of subcarriers and/or PRBs on which to
transmit) and/or (6) a LBT configuration. The LBT configuration may be received by the WTRU 102 in a broadcast,
multicast or unicast fransmission. The LBT configuration may be included in or indicated in the received transmission.
For example, the LBT configuration may be an indication, which may be semi-static set (e.g., set over a period more
than one TTI, slot or mini-slot period) and/or dynamically set (e.g., each TTI, slot or mini-slot period).

Representative LBT Configuration per SR Configuration

[0176] To perform SR transmission on PUCCH resources, for example, the WTRU 102 may perform LBT prior to
such transmission on the resources (e.g., configured PUCCH resources). The WTRU 102 may use the LBT
configuration tied to the transmission of the SR configuration. For example, a WTRU 102 may have a specific LBT
configuration (e.g., an LBT type, a duration, and/or a set of parameters, among others) that may be applicable to (e.g.,
only to) the fransmission of a SR, or for example unique to a given SR configuration, a LCH, or a Logical Channel
Group (LCG). For example, the WTRU 102 may be configured (e.g., by the RRC) with a mapping between or among
the SR configurations and the LBT configurations (and/or the LBT access class priority). In another example, the
WTRU 102 may apply the LBT configuration configured for the LCH that triggered the SR prior to the PUCCH
transmission.

Representative Procedure for Triggered PUCCH Opportunities

[0177] In certain representative embodiments, a WTRU 102 may perform a fransmission of a SR (and/or other UCI)
on a PUCCH resource or resources, if the WTRU 102 received a trigger signal (sometimes referred to as a “PUCCH
transmission trigger”). The PUCCH transmission trigger and its contents may be similar to the trigger signal described
herein for a PRACH. For example, the PUCCH transmission frigger may consist of or may include a DCI received in
the PDCCH, in a common space andfor in WTRU-specific search space. The PUCCH transmission trigger may
indicate any of: (1) a type of UCI to be fransmitted, such as a SR and/or a HARQ-ACK, (2) an index to a valid resource
or resources and/or (3) a transmission time, among others. For example, the WTRU 102 may expect to receive a
signal that may indicate an upcoming PUCCH resource is valid. Reception of the signalf/indication may affect the type
of LBT (and/or the LBT parameters) to be used for the PUCCH resource or resources. For example, for a PUCCH

resource for which a WTRU 102 did not receive a PUCCH transmission trigger, a WTRU 102 may use full LBT before
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transmitting a SR or other UCI on the PUCCH. For a PUCCH resource or resources for which a WTRU 102 received
a PUCCH transmission trigger, the WTRU 102 may use (1) a higher priority LBT (e.g. an LBT configuration in which
parameters are relaxed to increase a likelihood of channel acquisition); or (2) no LBT (e.g., no LBT at all).

[0178] Itis contemplated that the representative Trigger Signal (and its content), which are described herein, may
be equally applied to (e.g., used for) PUCCH resources and/or PRACH resources.

[0179] In some representative embodiments, the WTRU 102 may be allowed (e.g., may only be allowed) to transmit
the SR on a configured PUCCH resource if or on condition that the WTRU 102 received a PUCCH transmission trigger
indicating that the PUCCH resource is valid.

[0180] In some representative embodiments, a WTRU 102 may be allowed to transmit a SR on any of a first PUCCH
resource (e.g., a periodic resource), andfor on a second PUCCH resources indicated by a PUCCH transmission
trigger. These representative embodiments may improve latency of SR transmission in scenarios where a large
fraction of periodic PUCCH opportunities for SR are lost due to high channel occupancy. The first and second PUCCH
resources may be selected from a first and second set of PUCCH resources configured by the RRC and/or the MAC.
For example, the first set of PUCCH resources may correspond to a first PUCCH resource index (e.g., occurring
periodically), and the second set of PUCCH resources may correspond to a second PUCCH resource index (e.g., with
a timing indicated by the PUCCH transmission trigger).

Representative WTRU Behavior for Receiving a Trigger Signal

[0181] A WTRU 102 may begin monitoring for a PUCCH resource trigger signal upon and/or after triggering a SR,
and/or upon and/or after determining that the WTRU 102 is to or needs to send UCI on the PUCCH. The WTRU 102
may be configured with a monitoring pattern to detect a PUCCH trigger signal. The configuration may be provided in
a broadcast channel and/or may be RRC configured. Upon reception of the trigger signal, the WTRU 102 may attempt
to transmit a SR on the associated PUCCH resource or resources. For example, receiving such an indication (e.g.,
the trigger signal) may enable the WTRU 102 to use multiple PUCCH resources and/or SR configurations.
Representative SR Procedure in Unlicensed Spectrum

Representative SR Procedure

[0182] Since the outcome of an LBT may not be known to the MAC (e.g., the MAC layer), the MAC may not be
aware if the PHY has transmitted a SR. The MAC may increment a SR_Counter for the applicable SR configuration
once and/or after the PHY (e.g., physical layer) indicates that SR was transmitted after a successful LBT. The WTRU
102 may start a sr-ProhibitTimer and may monitor the PDCCH once and/or after the PHY indicates to the MAC that
the SR was transmitted by the PHY and the LBT was successful. This representative procedure may be beneficial, for
example, to avoid unnecessary PDCCH monitoring when no SR was actually transmitted in the PHY.

[0183] The WTRU 102 may maintain (e.g., further maintain) a SR attempt counter, which may be incremented when
(e.g., each time) the MAC instructs the PHY to send a SR regardless of the outcome of an LBT, or each time a SR
transmission attempt fails LBT. Once and/or after the SR attempt counter reaches a certain number of SR attempts
(e.g., a threshold level), the WTRU 102 may perform any of the following: (1) retransmit the SR and/or switch to a
different interlace, sub-band, BWP, cell, and/or with other PHY characteristic; (2) initiate a RA procedure on a given
cell; (3) report a problem to higher layers (e.g., notify the RRC and/or trigger RLF); and/or (4) change the LBT

configuration used, among others.
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Representative Procedure for PUCCH Resource selection

[0184] The WTRU 102 may fail to acquire a channel for a SR transmission, andfor may fail to receive a PDCCH
after a successful LBT for a SR transmission. The WTRU 102 may attempt to transmit or retransmit the SR or RA-SR
on a different sub-band, a different interlace, and/or a different cell. This channel switching may depend on any of the
following: (1) the SR retransmission number being larger than a configured threshold; (2) the SR atfempt number being
larger than a configured threshold; (3) the indices of the UL and DL BWPs, and/or the linkage between or among UL
and DL BWPs (e.q., if configured and/or valid); (4) whether a timer (e.g., a BWP inactivity timer or a timer to reset the
SR attempt counter) is running or is expired; (5) observed channel occupancy/load conditions on monitored sub-
bands/BWPs; (6) a certain static or semi-static configuration, e.g., by RRC or Sl; and/or (7) the capability of the WTRU
102 to support multiple active BWPs, among others.

[0185] For a WTRU 102 capable of multiple active BWPs, the WTRU 102 may transmit a SR (e.g., further transmit
another SR) on a different active BWP pair, and may continue to monitor the PDCCH on the DL BWP linked to the UL
BWP on which the first SR was transmitted. For example, the WTRU 102 may trigger an additional SR on a different
sub-band/BWP depending on (e.g., based on) the SR transmission counter and/or the SR attempt counter of the first
pending SR, and/or depending on (e.g., based on) the channel occupancy conditions.

[0186] The WTRU 102 may start (e.g., further start) an RA procedure on a different BWP and/or cell, for example
upon and/or after reaching a certain number of SR retransmissions and/or attempts. For example, the WTRU 102 may
determine and/or observe that the DL BWP on which PDCCH is sent is loaded (e.g., heavily loaded and/or loaded
above a threshold level) although the active UL BWP is not loaded (e.qg., lightly loaded and/or loaded below another
threshold level). The WTRU 102 may initate an RA procedure to change the active DL BWP of the WTRU 102. For
example, the WTRU 102 may initiate a RA procedure on an UL BWP linked to a DL BWP that is lighly loaded, for
example, which may be beneficial for a WTRU 102 capable of only a single active DL BWP at a time. Upon switching
to a different LBT sub-band and/or BWP, the WTRU 102 may stop the ongoing SR procedure and may restart a new
procedure. The WTRU 102 may reset the SR aftempt counter upon and/or after switching BWPs/sub-bands, e.g. if the
SR procedure is not reset. The WTRU may further reset the SR aftempt counter upon expiry of a related reset timer
configured by RRC.

Representative Procedure for SR retransmissions

[0187] FIG. 4 is a diagram illustrating a representative procedure for SR retransmission which may extend a timer
(e.g., a sr-ProhibitTimer) for example when a channel is busy (e.g., a U-NR DL and/or U-NR UL channel is busy).
[0188] Referring to FIG. 4, the representivtive procedure 400 for SR retransmission may include a WTRU 102 that
may trigger a Buffer Status Report (BSR) or a Scheduling Request (SR). In certain representative embodiments, the
BSR may trigger an SR. For NR-U, the WTRU 102 may perform an LBT operation, at 410, for example to determine
whether an uplink channel of the unlicensed frequency bands is available for transmission. If the uplink channel is
available for transmission, the WTRU 102 may generate an SR and may transmit the SR, at 420, to a network entity
(e.g., a gNB 180) After or upon transmission of the SR, a timer (e.g., an SR prohibit timer) may be started and may
expire after a SR prohibit period 430. If the WTRU 102 does not receive a reply (e.g., a grant) before the SR prohibit
timer expires, the WTRU 102 may attempt to reacquire the channel using another LBT operation, at 440, and may

send a second SR, at 450. For example, if the downlink (DL) channel is busy, at 460 (e.g., the network entity cannot
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send a reply (e.g., a grant), the WTRU 102 may extend the SR prohibit timer. At 470, during the extended SR prohibit
period, the WTRU 102 may receive a grant over the downlink (e.g., on the PDCCH) with a predetermined or signaled
delay period K2 (for example a delay in the range of 1-8 subframes or TTls). After the delay period K2 the WTRU may
attempt to acquire the channel using another LBT operation, at 480, and may send information (e.g., a BSR) using the
uplink (e.g., the PUSCH) via, for example a BSR MAC CE. The WTRU 102 then may cancel the SR.

[0189] In certain represnetative embodiments, if the WTRU 102 determines that a network entity (e.g., a gNB 180)
failed to transmit a PDCCH due to a LBT failure (e.g., when no grant is received by the WTRU 102), the WTRU 102
may extend or may reset a timer (e.g., a sr-ProhibitTimer), prior to an expiry of the timer. For example, a WTRU 102
may determine that the PDCCH was not sent due to the channel being busy for a duration of time; the WTRU 102 may
add time (e.g., add a value respresenting a duration of time to the timer (e.g., the sr-ProhibitTimer), for example up to
a certain maximum duration/value which may be configured (e.g., preconfigured, semistatically configured and/or
signaled by a network entity).

[0190] In other representative embodiments, the WTRU 102 may extend or reset the timer (e.g., the sr-
Prohibit Timer) upon and/or after receiving a PDCCH after transmitting the SR for an uplink grant, and/or after failing a
LBT (e.g., an LBT operation) for the grant provided by the PDCCH. The WTRU may further monitor the PDCCH in
anticipation to receive another UL grant, upon and/or after restarting the sr-ProhibitTimer. For example, the WTRU
102 may reset or add a value to sr-ProhibitTimer upon or after receiving an uplink grant after transmitting the SR. The
added value may be configurable, predefined, and/or dependent on the uplink grant duration and/or grant fransmission
time. The use of the added value may be beneficial, for example, when the WTRU 102 receives the uplink grant after
transmitting the SR, and could not transmit PUSCH, for example, due to an LBT failure. In another example, the WTRU
102 may extend or may reset the sr-ProhibitTimer upon andfor after failing an LBT operation for the PUSCH
transmission on the grant received after sending a SR.

[0191] FIG. 5is a diagram illustrating a representive procedure for SR prohibit timer extention used with an LBT
operation (e.g., where the WTRU 102 may extend a sr-ProhibitTimer upon or after failing the LBT for the PUSCH
transmission on a grant received after sending the SR).

[0192] Referring to FIG. 5, the representivtive procedure 500 for SR prohibit timer extension may include a WTRU
102 that may trigger a BSR or a Scheduling Request (SR). In certain representative embodiments, the BSR may
trigger the SR, For NR-U, the WTRU may perform a LBT operation, at 520, for example to determine whether an
uplink channel of the unlicensed frequency bands is available for transmission. If the uplink channel is available for
transmission, the WTRU 102 may generate an SR and may transmit the SR, at 530, to a network entity (e.g., a gNB
180). After or upon transmission of the SR, a timer (e.g., an SR prohibit timer) may be started and may expire after a
SR prohibit period 540. If the WTRU 102 receives a reply (e.g., a grant 550) before the SR prohibit timer expires, the
WTRU 102 may wait a delay period K2 (e.g., predetermined or signaled delay period, for example a delay in the range
of 1-8 subframes or TTlIs) and may attempt to reacquire the channel using another LBT operation, at 560. If the other
LBT operation 560 fails, the WTRU may extend the SR prohibit timer for an extended period. At 570, the network entity
(e.g., gNB 180) may send another grant to the WTRU 102 via the PDCCH in the DL. After receiving the grant, the
WTRU 102 may wait a delay period K2 and may perform a further LBT operation 580. After the further LBT operation
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is successful (e.g., the channel is available) the WTRU 102 may send information (e.g., a BSR report) using the UL
(e.g., the PUSCH) via, for example a BSR MAC CE. The WTRU 102 then may cancel the SR.

[0193] In certain representative embodiments, the WTRU 102 may extend or may reset the sr-ProhibitTimer for a
given SR configuration upon and/or after transmitting another SR on a different sub-band, BWP, andfor SR
configuration. The value added to the timer may depend on (e.g., be based on) any of: (1) the periodicity of the SR
configuration of the additional SR, (2) the value configured for the SR prohibit timer for the additional SR, (3) a HARQ
time line and/or Round Trip Time (RTT) of the BWP/sub-band on which the additional SR is sent, (4) the PDCCH
monitoring period associated with the transmission of the additional SR, and/or (5) properties of the grant received on
the PDCCH, among others. For example, the WTRU 102 may extend the sr-ProhibitTimer of a first pending SR upon
or after transmitting another SR on a different BWP and/or SR configuration. This behavior may be dependent (e.g.,
further dependent) on the capability of the WTRU 102 to support multiple active BWPs.

Representative Procedure for SR Cancellation

[0194] If the WTRU 102 has already sent a SR (e.g., after a successful LBT), upon and/or after attempting to send
a SR on a different sub-band and/or BWP, the WTRU 102 may: (1) cancel the previous SR and trigger an additional
one; or (2) keep (e.g., maintain) the previous pending SR and trigger an additional one (e.g., an addition SR). The
decision by the WTRU 102 may depend on (e.g., be based on): (1) the capability of the WTRU 102 to have (e.g.,
support) multiple active BWPs and/or BWP pairs, (2) whether a SR was actually transmitted in the PHY in the original
BWP, and/or (3) the channel occupancy conditions on the original DL BWP. If the WTRU 102 cancels the previous
pending SR, the WTRU 102 may reset (e.g., further reset) the SR attempt counter upon switching BWPs/sub-bands.
[0195] For a NR-licensed example, the WTRU 102 may cancel a pending SR upon and/or after transmission of a
MAC PDU containing or including a BSR MAC CE. For NR-U, the WTRU 102 may cancel a pending SR upon
transmission of a MAC PDU containing or including a BSR MAC CE and upon and/or after confirming from the PHY
that a grant was transmitted on the PUSCH after a successful LBT, e.g. upon reception of an notification indicating
LBT success or upon determining that an LBT failure indication from the PHY (e.g., the L1 or physical layer ) is not
received for the SR transmission attempt. Similarly, the WTRU 102 may cancel a pending BSR upon and/or after
transmission of a MAC PDU containing or including a relevant BSR MAC CE and upon and/or after confirming from
the PHY (e.g., L1 or physical layer) that a grant was transmitted on the PUSCH after a successful LBT.
Representative Procedure for Multiple Simultaneous LBT Attempts

[0196] It may be beneficial, for example, to attempt several LBTs on different resources and possibly in different
sub-bands (e.g., each with its own LBT procedure) upon and/or after triggering a SR. This diversity may provide
robustness against failure to acquire a channel in one or more sub-bands. Attempting multiple LBTs may be further
dependent on any of the following: (1) the SR retransmission number; (2) the SR attempt number; (3) the indices of
the UL and DL BWPs, and/or the linkage between or among UL and DL BWPs (e.g., if configured and/or valid); (4)
whether a timer (e.g., a BWP inactivity timer) is running or is expired; (5) observed channel occupancy/load conditions
on monitored sub-bands/BWPs; (6) a certain static or semi-static configuration, e.g., by RRC or SI; and/or (7) the
capability of the WTRU 102 to support multiple active BWPs, among others. The WTRU 102 may further monitor
PDCCH on multiple BWPs or sub-bands (e.g., certain BWPs or sub-bands) upon sending a SR, and which may depend
on a configuration, and/or whether the WTRU 102 is capable of multiple active BWPs or BWP pairs.
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Representative Configured Grant Transmission

[0197] A WTRU 102 may be configured with an ability to perform grant-free transmissions by using configured
grants. A WTRU 102 may perform the LBT prior to transmitting on a configured grant. In some cases, the LBT may
fail and the WTRU 102 may wait and/or may have to wait until a future configured grant occasion or a scheduled grant
to fransmit data of the WTRU 102, for example which may add unwanted latency. A WTRU 102 may be configured
with conditional configured grant resources. Such conditional configured grant resources may (or may only) be used
if a preceding (or immediately preceding) configured grant was unused by the WTRU 102, for example due to failed
LBT. To use a conditional configured grant, a WTRU 102 may be configured to first receive a trigger signal from a
network entity (e.g., the gNB 180) indicating that a conditional configured grant is valid. The WTRU 102 may perform
an LBT (prior to or after receiving the conditional configured grant trigger signal) in a manner similar to that described
herein for a PRACH ftrigger.

[0198] FIG. 6is aflow chart illustrating a representative procedure using one or more unlicensed frequency bands.
[0199] Referringto FIG. 6, the representative procedure 600 may be implemented by a WTRU 102 to perform system
access using one or more of unlicensed frequency bands. At block 610, the WTRU 102 may obtain LBT information
indicating an LBT configuration including parameters applicable to transmission of a Random Access (RA) Preamble
(RAP). At block 620, the WTRU 102 may determine, based on the LBT configuration, whether a respective unlicensed
frequency band of the one or more of unlicensed frequency bands or an unlicensed channel of a plurality of unlicensed
channels is available for transmission. At block 630, the WTRU 102 may transmit the RAP over a RA channel (RACH)
using the respective unlicensed frequency band or unlicensed channel on condition that the respective unlicensed
frequency band or unlicensed channel is available for transmission.

[0200] In certain representative embodiments, the WTRU may determine any of: (1) that an uplink transmission is
required; (2) that a random access procedure is initiated; or (3) that a scheduling request is pending and may monitor
for a presence of information (e.g., LBT information and/or CTT information) in accordance with this determination.
[0201] In certain representative embodiments, the WTRU 102 may set the indicated parameters and may transmit
the RAP in accordance with the set parameters.

[0202] In certain representative embodiments, the WTRU may (1) receive the LBT information from a network entity
(e.g., a gNB 180); (2) receive, from the network entity, information associated with a plurality of LBT configurations
and select one of the plurality of LBT configurations, as a selected LBT configuration; and/or (3) select one of the
plurality of predetermined LBT configurations, as the selected LBT configuration.

[0203] In certain representative embodiments, the WTRU 180 may monitor for a preamble transmission trigger (PTT)
and/or the LBT configuration may be selected in accordance with whether the PTT has been received.

[0204] In certain representative embodiments, the PTT may indicate valid RACH resources to transmit the RAP
and/or may be any of; (1) an explicit trigger or (2) an implicit trigger based on a transmission from the network entity
including (i) one or more system synchronization blocks (SSBs); (i) one or more Reference Signals (RSs); (iii) one or
more control channels (CCHs); (iv) one or more master information blocks (MIBs) and/or (v) one or more system
information blocks (SIBs).

[0205] In certain representative embodiments, the PTT may indicate one or more acceptable purposes for which the

RACH resources can be used.
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[0206] In certain representative embodiments, the monitoring for the PTT may include the WTRU 102 monitoring for
a current PTT of a plurality of PTTs. For example, the WTRU 102 determining of whether the respective unlicensed
frequency band or unlicensed channel is available for transmission may include the WTRU 102 determining whether
the respective unlicensed frequency band or unlicensed channel is available for a current transmission or a current
retransmission over the unlicensed frequency band or unlicensed channel in accordance with the LBT configuration
selected based on the current PTT.

[0207] In certain representative embodiments, the PTT may be included in a Random Access Response (RAR).
[0208] In certain representative embodiments, using a COT sharing operation, the WTRU 102 may acquire for
communications with a network entity (e.g., a gNB 108 or a network access point (NAP)), the respective unlicensed
frequency band or unlicensed channel to complete a RACH operation (or a series of RACH operations) after
determining that the respective unlicensed frequency band or unlicensed channel is available. The WTRU 102 may
maintain for communications with the network entity, the acquired respective unlicensed frequency or unlicensed
channel during the completion of the RACH procedure (e.g., or the series of RACH operation). The WTRU 102 may
release the acquired respective unlicensed frequency band or unlicensed channel after the completion of the RACH
procedure (e.g., or series of RACH operations). For example, the WTRU 102 may share, with the network entity, the
unlicensed frequency band or unlicensed channel during the completion of the RACH procedure (e.g., or series of
RACH operations) based on a predetermined series of fransmissions between the WTRU and the network entity.
[0209] Although COT sharing for RACH is disclosed, COT sharing may be used with other types of
procedures/operations including SR operation/procedures and other control signaling procedures/operations. For
example, since the WTRU may acquire and may share the unlicensed band or channel for a long duration, the WTRU
may only perform an LBT operation initially and may not perform another LBT during the completion of the RACH
procedure (or series of RACH operations) and possible other sequence transmissions.

[0210] In certain representative embodiments, the WTRU 102 may perform one of: (1) a short LBT operation; or (2)
along LBT operation.

[0211] In certain representative embodiments, the WTRU 102 may monitor for a response and/or may determine
whether to extend, pause or reset an expiry time of a timer based on any of: (1) whether the response is to be received
over or no the unlicensed frequency band or unlicensed channel; (2) that the unlicensed frequency band or unlicensed
channel is busy and/or (3) that the network entity did not acquire the unlicensed frequency band or unlicensed channel,
as a determined result. The WTRU 102 may extend, pause, or reset the timer in accordance with the determined
result. For example, the WTRU 102 may retransmit the RA preamble on condition that the timer expires prior to
reception of the response.

[0212] In certain representative embodiments, the WTRU 102 may adjust any of: a RA response timer and/or a
contention resolution timer according to channel occupancy conditions.

[0213] In certain representative embodiments, he WTRU 102 may monitoring for a RA Response (RAR), may
transmit a first message; and may monitor for a second message such that the RAP, the RAR, the first message and
the second message may be transmitted and/or received on different resources, each using a different LBT operation.
[0214] Incertain representative embodiments, the WTRU 102 may apply a backoff value to a backoff timer according

to a preconfigured value that depends on one or more channel occupancy conditions.
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[0215] In certain representative embodiments, after transmitting the RAP, the WTRU 102 may determine that a RA
Response was not transmitted on the unlicensed frequency band or unlicensed channel by the network entity (e.g., a
gNB or a network access point). The WTRU 102 may detect that the unlicensed frequency band or unlicensed channel
is available and may start a backoff timer. For example, the WTRU 102 may retransmit the RAP when the backoff
timer expires.

[0216] In certain representative embodiments, the WTRU 102 may adjust, pause, or stop the backoff timer on
condition that the WTRU determines that the unlicensed frequency band or unlicensed channel is busy or that the
network entity (e.g., gNB 180 or network access point) could not acquire the unlicensed frequency band. For example,
the WTRU 102 may adjust the backoff timer using a random backoff value, for example to provide a random backoff
delay, when the unlicensed frequency band or unlicensed channel becomes available again.

[0217] Incertain representative embodiments, after failing to: (1) acquire the unlicensed frequency band for the RAP;
or (2) receive a RA Response, the WTRU 102 may retransmit the RAP on any of: a different sub-band, a different
interlace, and/or a different preamble/RA channel RACH occasion.

[0218] In certain representative embodiments, the WTRU 102 may determine a RA priority and/or may set, based
on the determined RA priority, any of: a selected LBT window and/or a configuration relative to a non-differentiated
RA.

[0219] In certain representative embodiments, the WTRU 102 may skip or apply a different LBT configuration prior
to transmission of the first message, based on configured or signaled switching points.

[0220] FIG. 7 is a flow chart illustrating another representative procedure using one or more unlicensed frequency
bands.

[0221] Referringto FIG. 7, the representative procedure 700 may be implemented by a WTRU 102 to perform system
access using one or more of unlicensed frequency bands. At block 710, the WTRU 102 may monitor, for, from a
network entity (e.g., a gNB or NAP) a preamble transmission trigger (PTT) indicating that an unlicensed frequency
band or an unlicensed channel is available. At block 720, the WTRU 102 may transmit a Random Access Preamble
(RAP) over the available unlicensed frequency band or unlicensed channel. For example, the PTT may indicate valid
RACH resources to transmit the RAP and may be any of: (1) an explicit trigger or (2) an implicit trigger.

[0222] In certain representative embodiments, the WTRU 102 may provide for (e.g., use) a plurality of predetermined
Listen-Before-Talk (LBT) operations. Th The WTRU 102 may determine whether to perform an LBT operation and on
condition that the LBT operation is to be performed, the WTRU 102 may select one of the plurality of LBT operations
based on a received PTT. The WTRU 102 may confirm, based on the selected LBT operation, that the unlicensed
frequency band or unlicensed channel is available prior to the transmission of the RAP.

[0223] In certain representative embodiments, the selected LBT operation may have more relax requirements for
availability than if the PTT was not received.

[0224] In certain representative embodiments, prior to monitor for the PTT the WTRU 102 may determine that the
WTRU is to perform system access. The WTRU 102 may set a backoff timer; and may wait for the PTT to be received.
On condition that the backoff timer expires prior to the PTT being received, the WTRU 102 may extend, or reset the
backoff timer. On condition that the PTT is received prior to the backoff timer expiry, the WTRU 102 may transmit of

the RAP over or on the available unlicensed frequency band or unlicensed channel.
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[0225] FIG. 8 is a flow chart illustrating a further representative procedure using one or more unlicensed frequency
bands.

[0226] Referring to FIG. 8, the representative procedure 800 may be implemented by a WTRU 102, for example to
perform system access, using one or more of unlicensed frequency bands. At block 810, the WTRU 102 may determine
whether an uplink channel of the unlicensed frequency bands is available for transmission. At block 820, on condition
that the uplink channel is available for transmission, the WTRU 102 may generate a first Scheduling Request (SR) for
an SR operation and may transmit the first SR to a network entity (e.g., a gNB 180 or NAP). At block 830, the
WTRU 102 may initiate a prohibit timer to prohibit a further SR operation until an expiry of a first time period. At block
840, the WTRU 102 may determine after the transmission of the first SR, whether a downlink channel of the unlicensed
frequency bands is available to the network entity (e.g., the gNB 180 or NAP) for transmission. At block 850, on
condition that the downlink channel is not available to the network entity (e.g., the gNB 180 or NAP) for transmission,
the WTRU 102 may extend an expiry of the prohibit timer, for example to wait a further time period for a response from
the network entity (e.g., a gNB 180 or NAP) to the first SR.

[0227] In certain representative embodiments, the WTRU 102 may receive, from the network entity, an uplink grant
prior to expiry of the further time period. The WTRU 102 may determine after reception of the uplink grant, whether
the uplink channel is available for fransmission. on condition that the uplink channel is available for transmission, the
WTRU 102 may transmit, Buffer Status Report (BSR) information over or on the uplink channel. A higher layer of the
WTRU 120 may cancel the first SR, on condition that (1) the BSR information is transmitted by a physical layer (e.g.,
alower layer) and/or (2) an indication is received from the physical layer that an LBT operation was successful for the
uplink channel transmission.

[0228] In certain representative embodiments, on condition that the prohibit imer expires after either the first time
period or the further time period, the WTRU 102 may initiate the further SR operation by determining whether the
uplink channel or another uplink channel of the unlicensed frequency bands is available for fransmission and on
condition that the uplink channel or other uplink channel is available for fransmission: (1) generating a further SR for
the further SR operation, and/or transmitting to a network entity, the further SR.

[0229] FIG. 9 is a flow chart illustrating an additional representative procedure using one or more unlicensed
frequency bands.

[0230] Referring to FIG. 9, the representative procedure 900 may be implemented by a WTRU 102, for example to
perform system access, using one or more of unlicensed frequency bands. At block 910, the WTRU 102 may determine
whether an uplink channel of the unlicensed frequency bands is available for transmission. At block 920, on condition
that the uplink channel is available for transmission, the WTRU 102 may generate a first Scheduling Request (SR) for
a first SR operation, and may transmit the first SR to a network entity. At block 930, the WTRU 102 may initiate a
prohibit timer to prohibit a further SR operation until an expiry of a first time period. At block 940, the WTRU 102 may
receive from the network entity, an uplink grant prior to expiry of the first time period. At block 950, the WTRU 102 may
determine after reception of the uplink grant, whether the uplink channel is available for transmission. At block 960, on
condition that the uplink channel is unavailable for transmission, the WTRU 102 may extend the expiry of the prohibit

timer to wait a further time period for reception of a further uplink grant from the network entity. At block 970, the WTRU

39

Samsung Exhibit 1008, Page 41 of 78



WO 2019/245779 PCT/US2019/036313

102 may receive, by the WTRU from the network entity, the further uplink grant prior to the expiry of the further time
period.

[0231] Incertain representative embodiments, the WTRU 102 may determine, after the reception of the further uplink
grant, whether the uplink channel is available for fransmission. On condition that the uplink channel is available for
transmission, the WTRU 102 may transmit Buffer Status Report (BSR) information over the uplink channel. A higher
layer of the WTRU 102 may cancel the first SR, on condition that the BSR information is transmitted by a physical
layer (e.g., a lower or lowest layer) and an indication is sent from the phyiscal layer that an LBT operation was
successful for the uplink channel fransmission.

[0232] FIG. 10 is a flow chart illustrating a yet further representative procedure, for example to perform system
access, using one or more unlicensed frequency bands.

[0233] Referring to FIG. 10, the representative procedure 1000 may be implemented by a WTRU 102 using one or
more of unlicensed frequency bands. At block 1010, the WTRU 102 may determine whether any of: a plurality of sub-
bands and/or bandwidth parts (BWPs) are available for transmission. At block 1020, on condition that two or more of
the plurality of sub-bands and/or bandwidth parts are available for transmission, the WTRU 102 may attempt one or
more LBT procedures (e.g., simultaneously, near simultaneously or sequentially) on the available resources to
transmit a random access preamble or a Scheduling Request over the available sub-bands and/or bandwidth parts.
At block 1030, the WTRU 102 may receive, from a network entity, a response to the transmission from the WTRU over
any of; the plurality of sub-bands or bandwidth parts.

[0234] In certain representative embodiments, after reception of the response, the WTRU 102 may determine
whether any of: the plurality of sub-bands or bandwidth parts are available for transmission by the WTRU. For example,
one condition that two or more of the plurality of sub-bands or bandwidth parts are available for transmission, the
WTRU 102 may transmit a message over or on the two or more of the available sub-bands or bandwidth parts.
[0235] In certain representative embodiments, the transmission of the random access preamble over the available
sub-bands or bandwidth parts, simultaneously or near simultaneously may be further conditioned on any of: (1) a
preamble retransmission number; (2) a Radio Resource Contfrol (RRC) configuration; (3) a preamble attempt number;
(4) indices of the uplink (UL) and downlink (DL) bandwidth parts; (5) a linkage between or among the UL and DL
bandwidth parts; (6) whether a bandwidth part inactivity timer is running; (7) observed channel occupancy and/or load
conditions on the sub-bands and/or the bandwidth parts; (8) one or more particular configurations received via
signaling; andfor (9) a capability of the WTRU to support multiple active bandwidth parts.

[0236] FIG. 11 is a flow chart illustrating a yet additional representative procedure, for example to perform system
access, using one or more unlicensed frequency bands.

[0237] Referring to FIG. 11, the representative procedure 1100 may be implemented by a WTRU 102 using one or
more of unlicensed frequency bands. At block 1110, the WTRU 102 may determine whether a first sub-band or a first
bandwidth part of the unlicensed frequency bands is available for fransmission or retransmission. At block 1120, on
condition that the first sub-band or the first bandwidth part is available for transmission, the WTRU 102 may transmit
a random access preamble over the available first sub-band or the available first bandwidth part. At block 1130, the
WTRU 102 may increment a preamble attempt counter after each determination of unavailability. At block 1140, on

condition that the attempt counter reaches a threshold level, the WTRU 102 may determine whether a second sub-
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band or a second bandwidth part is available for transmission or retransmission. At block 1150, on condition that the
second sub-band or the second bandwidth part is available for transmission, the WTRU 102 may switch to a second
available channel and/or transmit the random-access preamble over the available second sub-band or the available
second bandwidth part.

[0238] In certain representative embodiments, a lower layer of the WTRU 102 may report a problem to higher layers
on condition that channels are not available for transmission or retransmission

[0239] In certain representative embodiments, the WTRU 102 may determine whether the first sub-band or the first
bandwidth part is available for transmission or retransmission. For example, the WTRU 102 may fransmit the random
access preamble over or on any of: the first and second sub-bands and/or the first and second bandwidth parts that
are available.

[0240] FIG. 12is aflow chart illustrating a representative procedure to select a LBT configuration.

[0241] Referring to FIG. 12, the representative procedure 1200 may be implemented by a WTRU 102 using one or
more of unlicensed frequency bands. At block 1210, the WTRU 102 may receive, in a downlink message, uplink
channel transmission trigger (UCTT) information. At block 1220, the WTRU 102 may select a type of LBT configuration
to be performed based on the received UCTT information. At block 1230, the WTRU 102 may determine, in accordance
with the selected LBT configuration, whether the unlicensed frequency uplink channel is available for transmission. At
block 1240, on condition that the unlicensed frequency uplink channel is available for transmission in accordance with
the selected LBT configuration, the WTRU 102 may transmit data or control information over or on the unlicensed
frequency uplink channel.

[0242] In certain representative embodiments, the selected LBT configuration may indicate that, for the unlicensed
frequency uplink channel, one of: (1) a full LBT operation is to be performed; a shortening LBT operation is to be
performed; and/or (3) no LBT operation is to be performed.

[0243] In certain representative embodiments, the UCTT information may indicate uplink control channel resources
to transmit at least the control information and may include any of: (1) downlink control information received in a
downlink control channel, in a common search space and/or in a WTRU-specific search space. The UCTTI| may
indicate any of: (1) a type of UCI to be transmitted in the uplink channel; (2) an index to a valid resource or resources
for the uplink channel and/or (3) a transmission time associated with the uplink channel.

[0244] In certain representative embodiments, the control information may be a Scheduling Request (SR); and the
WTRU 102 may transmit the SR using a first set of uplink channel resources not indicated by the UCTT information
and a second set of uplink channel resources indicated by the UCTT information.

[0245] In certain representative embodiments, the control information may be a Scheduling Request (SR); and the
WTRU 102 may transmit the SR using a first set of uplink channel resources indicated by a first resource index and a
second set of uplink channel resources indicated by a second resource index in accordance with the UCTT information.
[0246] FIG. 13 is a flow chart illustrating a representative procedure for retranmssion after failure of an LBT
operation.

[0247] Referring to FIG. 13, the representative procedure 1300 may be implemented by a WTRU 102 using one or
more of unlicensed frequency bands. At block 1310, the WTRU 102 may determine whether a channel (e.g., a first

sub-band or a first bandwidth part of the one or more unlicensed frequency bands) is available for transmission. At
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block 1320, on condition that the channel is available for transmission, the WTRU 102 may transmit a Scheduling
Request (SR) over or on the available channel. At block 1330, the WTRU 102 may increment an attempt counter, after
each determination of channel unavailability. At block 1340, on condition that the attempt counter reaches a threshold
level, the WTRU 102 may determine whether to any of: (1) determine whether a further channel is available and switch
to it; (2) transmit an SR on the further channel; (3) initiating a random access procedure on the further channel; (3)
reporting a problem to higher layers; and/or (4) changing an LBT configuration used. At block 1350, on condition that
the WTRU determines to retransmit the SR or RA-SR on the further channel, the WTRU 102 may determine whether
the further channel is available. At block 1360, the WTRU 102 may refransmit the SR or RA-SR over or on the further
channel.

[0248] FIG. 14is aflow chart illustrating a representative procedure using a preamble trigger.

[0249] Referring to FIG. 14, the representative procedure 1400 may be implemented by a WTRU 102, for example
to perform system access, using one or more of unlicensed frequency bands. At block 1410, the WTRU 102 may
monitor for a preamble transmission trigger (PTT). At block 1420, on condition that the PTT is received, the WTRU
102 may transmit a Random Access Preamble (RAP) over or on a respective unlicensed frequency band of the one
or more unlicensed frequency bands.

[0250] In certain representative embodiments, the WTRU 102 may monitor the respective unlicensed band to
determine whether the respective unlicensed band is available for transmission and/or may transmit of the RAP over
or on an unlicensed frequency band, on condition that the PTT is received after the unlicensed frequency band is
determined to be available based on the WTRU monitoring. For example, the monitoring of the respective unlicensed
frequency band may include continuously or periodically monitoring of the respective unlicensed frequency band. The
WTRU 102 may determine whether the respective unlicensed band is available for transmission by performing one or
more LBT operations.

[0251] FIG. 15is aflow chart illustrating a representative procedure using a selected beam.

[0252] Referring to FIG. 15, the representative procedure 1500 may be implemented by a WTRU 102, for example
to perform system access, using one or more of unlicensed frequency bands and a selected beam of a plurality of
candidate beams. At block 1510, the WTRU 102 may map each beam of the plurality of candidate beams that are
each associated with a system synchronization block to a respective set of PRACH resources or a respective Random
Access Preamble (RAP). At block 1520, the WTRU 102 may. determine the selected beam from among the mapped
beams. At block 1530, the WTRU 102 may determine whether a respective unlicensed frequency band of the one or
more unlicensed frequency bands is available for transmission. At block 1540, on condition that the respective
unlicensed frequency band is available for transmission, the WTRU 102 may transmit the RAP over a PRACH using
the respective unlicensed frequency band and the selected beam.

[0253] In certain representative embodiments, on condition that the respective unlicensed frequency band is
unavailable for transmission, the WTRU 102 may remap a portion of the beams of the plurality of candidate beams
that are each associated with the system synchronization block to the same or another set of PRACH resources or
the same or another Random Access Preamble (RAP) and/or may determine a new selected beam from among the
remapped beams. The WTRU 102 may determine whether the respective unlicensed frequency band of the one or

more of unlicensed frequency bands is available for transmission. On condition that the respective unlicensed

42

Samsung Exhibit 1008, Page 44 of 78



WO 2019/245779 PCT/US2019/036313

frequency band is available for transmission, the WTRU 102 may transmit the same RAP or the other RAP over or on
the PRACH using the respective unlicensed frequency band and the new selected beam.

[0254] In certain representative embodiments, on condition that the respective unlicensed frequency band is
unavailable for transmission, the WTRU 102 may select a new unlicensed frequency band from among the one or
more unlicensed frequency band and/or may determine whether the new unlicensed frequency band is available for
transmission. On condition that the new unlicensed frequency band is available for transmission, the WTRU 102 may
transmit the same RAP or another RAP over or on the PRACH using the new unlicensed frequency band and the
selected beam.

[0255] In certain representative embodiments, on condition that the respective unlicensed frequency band is
unavailable for transmission, the WTRU 102 may wait for a next RACH occasion. The WTRU 102 may determine
whether the respective unlicensed frequency band of the one or more of unlicensed frequency bands is available
during the next RACH occasion for transmission. The WTRU 102 may transmit the RAP over or on the RACH using
the respective unlicensed frequency band and the selected beam or another beam after remapping on condition that
the respective unlicensed frequency band is available for transmission.

[0256] In certain representative embodiments, the determination of the selected beam or the newly selected beam
may include the WTRU 102 receiving downlink information including a plurality of synchronization signal blocks (SSBs)
and determining the selected beam based on one or more signal characteristics of one SSB of the plurality of SSBs
that is associated with the selected beam.

[0257] FIG. 16is a flow chart illustrating a representative procedure using an interference threshold.

[0258] Referring to FIG. 16, the representative procedure 1600 may be implemented by a WTRU 102, for example
to perform system access, using one or more of unlicensed frequency bands. At block 1610, the WTRU 102 may
determine via an LBT operation, whether a respective unlicensed frequency band of the one or more of unlicensed
frequency bands is available for transmission. At block 1620, on condition that the respective unlicensed frequency
band is available for transmission, the WTRU 102 may transmit a RAP over or on a PRACH using a respective
unlicensed frequency band of the one or more unlicensed frequency bands. For example, the determination of whether
the respective unlicensed frequency band is available for transmission may include the WTRU 102 performing a clear
channel assessment (CCA) as part of the LBT operation that includes setting an interference threshold for the PRACH
transmission that is different from an interference threshold for other transmissions.

[0259] In certain representative embodiments, the interference thresholds for a PRACH transmission and the other
transmissions used for the CCA vary over a course of the LBT operation.

[0260] In certain representative embodiments, the WTRU 102 may receive an LBT configuration that may include
or may indicate variable CCA thresholds, and/or a variable timing offset between an end of the LBT operation and a
beginning of the transmission of the RAP on the PRACH.

[0261] In certain representative embodiments, the WTRU 102 may determine that: (1) the respective unlicensed
frequency band is available prior to a time determined by an offset and a timing of the transmission of the RAP on the
PRACH; or (2) the respective unlicensed frequency band is not available.

[0262] FIG. 17 is aflow chart illustrating a representative procedure using a selected LBT operation.
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[0263] Referring to FIG. 17, the representative procedure 1700 may be implemented by a WTRU 102, for example
to perform system access, using one or more of unlicensed frequency bands. At block 1710, the WTRU 102 may
determine whether an uplink transmission may be fransmitted in the same slot and/or the same symbols as another
uplink transmission from another WTRU, as a determined result. At block 1720, the WTRU 102 may select an LBT
operation from a set of candidate LBT operations based on the determined result and the selected LBT operation may
be different from the other candidate LBT operations in any of: (1) a type of LBT operation or (2) LBT parameters used
in the LBT operation. At block 1730, the WTRU 102 may determine, via the selected LBT operation, whether a
respective unlicensed frequency band of the one or more of unlicensed frequency bands is available for transmission.
At block 1740, on condition that the unlicensed frequency bands are available for transmission, the WTRU 102 may
transmit a RAP over or on a PRACH using the respective unlicensed frequency band.

[0264] FIG. 18 is a flow chart illustrating a representative procedure using interalacing information; and

[0265] Referring to FIG. 18, the representative procedure 1800 may be implemented by a WTRU 102, for example
to perform system access, using one or more of unlicensed frequency bands. At block 1810, the WTRU 102 may
obtain any of; (1) interlacing information sent by a network entity or (2) pre-configured interlacing rule information. At
block 1820, the WTRU 102 may map any of; a PUSCH and/or a PRACH of the WTRU to timeffrequency elements in
a respective unlicensed frequency band of the one or more unlicensed frequency bands based on the obtained
information such that the PUSCH and/or the PRACH of the WTRU are to be interlaced with uplink information of one
or more other WTRUs. At block 1830, the WTRU 102 may transmit the PUSCH and/or PRACH channels on the
mapped time/frequency elements of the respective unlicensed frequency band.

[0266] In certain representative embodiments, (1) the PUSCH may be interlaced and the PRACH may not be
interlaced; (2) the PUSCH and the PRACH may be transmitted using different interlaces; and/or (3) the PUSCH and
the PRACH may be transmitted using a single interlace.

[0267] FIG. 19 is a flow chart illustrating a representative procedure using a conditional grant indicator.

[0268] Referring to FIG. 19, the representative procedure 1900 may be implemented by a WTRU 102, for example
to perform system access, using one or more of unlicensed frequency bands. At block 1910, the WTRU 102 may
transmit a RAP over or on a PRACH using a respective unlicensed frequency band of the one or more of unlicensed
frequency bands. At block 1920, the WTRU 102 may receive a grant for uplink resources associated with the respective
unlicensed frequency band. At block 1930, the WTRU 102 may determine whether the respective unlicensed
frequency band associated with the grant is available for fransmission. At block 1940, the WTRU 102 may perform
one of: (1) transmitting an uplink communication using the respective unlicensed frequency band on condition that the
respective unlicensed frequency band is available for transmission, or (2) transmitting the uplink communication using
the respective unlicensed frequency band when the respective unlicensed frequency band becomes available on
condition that a conditional grant indicator is set.

[0269] FIG. 20 is a flow chart illustrating a representative procedure using a channel.

[0270] Referring to FIG. 20, the representative procedure 2000 may be implemented by a WTRU 102, using a
channel, for example of one or more of unlicensed frequency bands. At block 2010, the WTRU 102 may receive in a
downlink message, a channel transmission trigger (CTT). At block 2020, the WTRU 102 may select a type of a Listen
Before Talk (LBT) configuration to be performed based on the received CTT. At block 2030, the WTRU 102 may
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determine, in accordance with the type of LBT configuration selected, whether the channel is available for
transmission. At block 2040, on condition that the channel is available for transmission, the WTRU 102 may transmit
data or control information on the channel.

[0271] In certain representative embodiments, the selecting of the type of LBT configuration to be performed may
be further based on any of: (1) contents of the CTT; and/or (2) timing of CTT reception and timing of a corresponding
uplink fransmission.

[0272] In certain representative embodiments, the WTRU 102 may determine an LBT configuration implicitly based
on a time difference between the CTT reception and a start of an uplink transmission, or explicitly from the CTT
contents.

[0273] In certain representative embodiments, the WTRU 102 may determine that a transmission required and may
monitor for a presence of the CTT after the determination that the transmission is required.

[0274] In certain representative embodiments, the channel may be any of: (1) one or more frequency bands, (2) one
or more component carriers, (3) one or more bandwidth parts, (4) one or more sub-bands, (5) one or more LBT
bandwidths, and/or (6) time/frequency resources.

[0275] In certain representative embodiments, the type of LBT configuration selected may indicate that, for the
channel, one of; (1) a full LBT operation is to be performed; (2) a shortening LBT operation is to be performed; or (3)
no LBT operation is to be performed.

[0276] In certain representative embodiments, the CTT may indicate at least uplink control channel resources to
transmit the control information and/or the CTT may include downlink control information received by the WTRU in a
common search space or in a WTRU-specific search space.

[0277] In certain representative embodiments, the CTT may indicates any of: (1) a type of UCI to be transmitted on
the channel; (2) an index to a valid resource or resources for the channel (3) a transmission time associated with the
channel; and/or (4) the LBT configuration applicable to the uplink fransmission following the reception of the CTT.
[0278] In certain representative embodiments, the control information is a Scheduling Request (SR) and/or the
transmitting of the SR on the channel may include transmitting the SR using a first set of channel resources not
indicated by the CTT or using a second set of channel resources indicated by the CTT.

[0279] In certain representative embodiments, the WTRU 102 may obtain LBT information including at least an LBT
configuration of a first type, an LBT configuration of a second type. For example, the LBT configuration of a first type
may be an LBT configuration for a shortened LBT operation, the LBT configuration of a second type may be an LBT
configuration for a full LBT operation, and/or the LBT configuration of a third type may be an LBT configuration for no
LBT operation.

[0280] In certain representative embodiments, the control information may include a Random Access Preamble
(RAP) or a Message3 used in a random access procedure. The CTT may, for example indicate Random Access
Channel (RACH) resources to fransmit the RAP and/or the CTT may be any of; (1) an explicit trigger or (2) an implicit
trigger based on a transmission from a network entity including (i) one or more system synchronization blocks (SSBs);
(i) one or more Reference Signals (RSs); or (iii) one or more downlink control channels (DCCH).

[0281] In certain representative embodiments, the CTT may indicates one or more acceptable purposes for which

the RACH resources can be used.
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[0282] FIG. 21is aflow chart illustrating another representative procedure using a channel.

[0283] Referring to FIG. 21, the representative procedure 2100 may be implemented by a WTRU 102, using one or
more channels, for example of one or more of unlicensed frequency bands. At block 2110, the WTRU 102 may
determine whether a preamble transmission or a Scheduling Request transmission attempt fails an LBT operation for
afirst channel. At block 2120, the WTRU 102 may increment a preamble/SR attempt counter for each attempt failure.
At block 2130, on condition that the attempt counter reaches a threshold level, the WTRU 102 may (1) perform a
switch to a further channel; (2) transmit an SR on the further channel; (3) initiate a random access procedure on the
further channel; (4) report a problem to higher layers; andfor (5) change an LBT configuration used. For example, the
further channel may be different from the first channel.

[0284] In certain representative embodiments, the first channel may be any of: (1) afirst set of one or more frequency
bands, (2) ) afirst set of one or more component carriers, (3) ) a first set of one or more bandwidth parts, (4) a first set
of one or more sub-bands, (5) a first set of one or more LBT bandwidths, (6) a first cell, (7) a first set of physical layer
characteristic, and/or (8) a first set of time/frequency resources.

[0285] In certain representative embodiments, the further channel may be any of; (1) a second set of one or more
frequency bands, (2) ) a second set of one or more component carriers, (3) ) a second set of one or more bandwidth
parts, (4) a second set of one or more sub-bands, (5) a second set of one or more LBT bandwidths, (6) a second cell,
(7) a second set of physical layer characteristic, and/or (8) ) a second set of time/frequency resources.

[0286] In certain representative embodiments, the determining of whether the preamble transmission or the SR
transmission attempt fails a listen Before Talk (LBT) operation for the first channel may include determining a number
of failed LBT attempts for the first channel such that the attempt counter is incremented after each LBT attempt failure
until the attempt counter reaches the threshold level such that prior to the attempt counter reaching the threshold level,
repeatedly attempting an LBT operation on the first channel and after the attempt counter reaches the threshold level,
possibly repeatedly attempting an LBT operation on the further channel.

[0287] FIG. 22 is a flow chart illustrating a further representative procedure using a channel.

[0288] Referringto FIG. 22, the representative procedure 2200 may be implemented by a WTRU 102, using a further
channel, for example of one or more of unlicensed frequency bands. At block 2210, the WTRU 102 may determine
that a first channel is not available for transmission or retransmission and that a further channel is available for
transmission or refransmission. At block 2220, the WTRU 102 may switch to the further available channel for a
preamble transmission or retransmission.

[0289] In certain representative embodiments, the first channel may be any of: (1) afirst set of one or more frequency
bands, (2) afirst set of one or more component carriers, (3) a first set of one or more bandwidth parts, (4) a first set of
one or more sub-bands, 95) a first set of one or more cells or (6) a first set of one or more time/frequency resources;
and the further channel may be any of: (1) a further set of one or more frequency bands, (2) a further set of one or
more component carriers, (3) a further set of one or more bandwidth parts, (4) a further set of one or more sub-bands,
or (5) a further set of one or more time/frequency resources.

[0290] In certain representative embodiments, the preamble may be a Random Access (RA) preamble of an ongoing

RA procedure or a newly initiated procedure.
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[0291] In certain representative embodiments, the determination of whether the further channel is available for
transmission or retransmission may be further conditioned on whether an availability attempt counter has reached a
configured threshold value.

[0292] FIG. 23 is a flow chart illustrating an additional representative procedure using a channel.

[0293] Referring to FIG. 23, the representative procedure 2300 may be implemented by a WTRU 102, using a
channel, for example of one or more of unlicensed frequency bands. At block 2310, the WTRU 102 may perform an
LBT operation to determine whether the channel is available for transmission. At block 2320, on condition that the
channel is not available, the WTRU 102 may apply a random backoff to a backoff timerimmediately or after the channel
becomes available, may wait for an expiry of the backoff timer, and may transmit on the channel after the expiry of the
backoff timer.

[0294] FIG. 24 is aflow chart illustrating yet another representative procedure using a channel.

[0295] Referring to FIG. 24, the representative procedure 2400 may be implemented by a WTRU 102, using two or
more channels, for example of one or more of unlicensed frequency bands. At block 2410, the WTRU 102 may
determine whether the two or more channels are available for a possible fransmission. At block 2420, on condition
that a plurality of the two or more channels are available for a possible transmission, the WTRU 102 may initiate
multiple LBT attempts to transmit control information on one of or a subset of the available channels. At block 2430,
the WTRU 102 may receive from a network entity, a response to the confrol information transmitted from the WTRU
102 on any of the available channels.

[0296] In certain representative embodiments, the two or more channels may be any of: (1) one or more frequency
bands, (2) one or more component carriers, (3) one or more bandwidth parts, (4) one or more cells, (5) one or more
sub-bands, (6) one or more LBT bandwidths, (7) physical layer characteristics, and/or (8) time/frequency resources.
[0297] In certain representative embodiments, the transmitting of the control information on the available channel or
channels may include transmitting a random access preamble or a Random Access (RA) message (Msg3) on the
available channel or channels.

[0298] In certain representative embodiments, the receiving of the response to the control information on any of the
available channels may include receiving, a RA Response (RAR) on any of the available channels.

[0299] In certain representative embodiments, after receiving the RAR, the WTRU 102 may determine whether any
of: the two or more channels are available for transmission by the WTRU. For example, on condition that a plurality of
the two or more channels are available for transmission by the WTRU, the WTRU may transmit a further message
over or on the available channels.

[0300] In certain representative embodiments, the two or more channels may be any of: (1) one or more bandwidth
parts, or (2) one or more sub-bands.

[0301] In certain representative embodiments, the initiation of multiple LBT attempts to transmit the RA preamble on
the available channels may be further conditioned on any of: (1) a preamble retransmission number; (2) a Radio
Resource Control (RRC) configuration; (3) a preamble attempt number; (4) indices of uplink (UL) and downlink (DL)
bandwidth parts; (5) a linkage between or among the UL and DL bandwidth parts; (6) whether a bandwidth part

inactivity timer is running; (7) observed channel occupancy or (8) load conditions on the sub-bands and/or the
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bandwidth parts; (9) one or more particular configurations received via signaling; and/or (10) a capability of the WTRU
102 to support multiple active bandwidth parts.

[0302] FIG. 25is aflow chart illustrating a yet further representative procedure using a channel.

[0303] Referring to FIG. 25, the representative procedure 2500 may be implemented by a WTRU 102, using a
channel, for example of one or more of unlicensed frequency bands. At block 2510, the WTRU 102 may determine
that an LBT operation is successful such that the channel is available for transmission. At block 2520, the WTRU 102
may. transmit a Random Access (RA) preamble using the channel. At block 2530, the WTRU 102 may start a timer
associated with an RA window to monitor for reception of an RA Response (RAR) to the fransmitted RA preamble. At
block 2540, the WTRU 102 may. monitor for reception of the RAR during the RA window.

[0304] In certain representative embodiments, the WTRU 102 may determine whether to extend, pause or reset an
expiry time of the timer based on; any of; (1) whether the RAR is to be received on the channel; (2) that the channel
is busy or (3) that a network entity (e.g., a gNB 180) did not acquire the channel, as a determined result. For example,
the WTRU may extend, pause, or reset the timer in accordance with the determined result and/or may retransmit the
RA preamble on condition that the timer expires prior to reception of the RAR.

[0305] In certain representative embodiments, the RA preamble may be transmitted and the RAR received on
different resources, each using a different LBT operation.

[0306] FIG. 26 is a flow chart illustrating a yet additonal representative procedure using a channel.

[0307] Referring to FIG. 26, the representative procedure 2600 may be implemented by a WTRU 102, using a
channel, for example of one or more of unlicensed frequency bands. At block 2610, the WTRU 102 may determine
whether the channel is available for a first transmission. At block 2620, on condition that the channel is available for
the first transmission: the WTRU 102 may. generate a first Scheduling Request (SR) for an SR operation, and may
transmit the first SR to a network entity. At block 2630, the WTRU 102 may initiate a SR prohibit timer to prohibit a
further SR operation until an expiry of a first time period. At block 2640, the WTRU 102 may determine whether the
channel or a further channel is available for a further transmission using an LBT operation. At block 2640, the WTRU
102 may adjust the expiry of the SR prohibit timer in accordance with an outcome of the LBT operation prior to expiry
of the SR prohibit timer. For example, the time period associated with expiry of the SR prohibit timer may be adjusted
to reduce or to lengthen the expiry period.

[0308] FIG. 27 is aflow chart illustrating a still further representative procedure using a channel.

[0309] Referring to FIG. 27, the representative procedure 2700 may be implemented by a WTRU 102, using a
channel, for example of one or more of unlicensed frequency bands. At block 2710, the WTRU 102 may determine
whether the channel is available for transmission. At block 2720, on condition that the channel is available for
transmission, the WTRU 102 may generate a first Scheduling Request (SR) for an SR operation, and transmit the first
SR to a network entity (e.g., the gNB 180, or another network entity). At block 2730, the WTRU 102 may initiate a
prohibit timer to prohibit a further SR operation until an expiry of afirst time period. At block 2740, after the transmission
of the first SR, the WTRU 102 may. Determine whether the channel or a further channel used to receive a Response
to the first SR is available by the network entity for fransmission. At block 2750, on condition that the channel or the
further channel is not available by the network entity for fransmission, the WTRU 102 may extend an expiry of the

prohibit timer to wait a further time period for the Response to the first SR.
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[0310] In certain representative embodiments, the WTRU 102 may receive from the network entity an uplink grant
prior to expiry of the further time period, and after reception of the uplink grant, may determine whether the channel is
available for transmission on the provided uplink grant. For example, on condition that the channel is available for
transmission, the WTRU 102 may transmit Buffer Status Report (BSR) information on the channel. A higher layer of
the WTRU 102 may cancel the first pending SR and the BSR on condition that (1) the BSR information is transmitted
by a physical layer (as a lower layer), and (2) an indication from the physical layer that an LBT operation was successful
for the channel transmission.

[0311] In certain representative embodiments, on condition that the prohibit imer expires after either the first time
period or the further time period and prior to receiving the Response to the first SR, the WTRU 102 may initiate a
further SR operation by: determining whether the channel or another channel is available for transmission. On
condition that the channel or other channel is available for transmission, the WTRU 102 may: (1) generate a further
SR for the further SR operation, and may transmit the further SR to the network entity. The WTRU 102 may initiate a
prohibit timer to prohibit an additional SR operation until an expiry of another time period, The WTRU 102 may receive
from the network entity, an uplink grant prior to expiry of the other time period. After reception of the uplink grant, the
WTRU 102 may determine whether the channel or the other channel is available for transmission on the provided
uplink grant. On condition that the channel or the other channel is unavailable for transmission, the WTRU 102 may :
extend the expiry of the prohibit timer to wait a further time period for reception of a further uplink grant from the
network entity. The WTRU may monitor for reception of the further uplink grant prior to the expiry of the further time
period.

[0312] FIG. 28 is a flow chart illustrating a still additional representative procedure using a channel.

[0313] Referring to FIG. 28, the representative procedure 2800 may be implemented by a WTRU 102, using a
channel, for example of one or more of unlicensed frequency bands. At block 2810, the WTRU 102 may determine,
from signaling sent by a network entity, (1) that a Channel Occupancy Time (COT) sharing operation is being
performed on the channel acquired by the network entity and (2) one or more switching points at which the WTRU is
to transmit on the channel acquired by the network entity. At block 2820, the WTRU 102 may. determine a type of LBT
configuration to be performed based on the COT sharing operation and a current switching point of the one or more
determined switching points. At block 2830, in accordance with the type of LBT configuration selected, the WTRU 102
may determine whether the channel is available for ransmission. At block 2840, the WTRU 102 may transmit data or
control information on the channel at the current switching point, on condition that the channel is available for
transmission.

[0314] In certain representative embodiments, the type of LBT configuration selected may indicate that one of: (1) a
shortened LBT operation is to be performed; or (3) no LBT operation is to be performed. For example, the type of LBT
configuration selected may indicate a shortening LBT operation; and the transmitting of data or control information on
the channel at the switching point may include transmitting a Random Access (RA) message on the channel at the
current switching point (e.g., after the shortened LBT operation has been completed).

[0315] In certain representative embodiments, the WTRU 102 may transmit data on the channel acquired by the

network entity after transmitting the RA message.
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[0316] Systems and methods for processing data according to representative embodiments may be performed by
one or more processors executing sequences of instructions contained in a memory device. Such instructions may be
read into the memory device from other computer-readable mediums such as secondary data storage device(s).
Execution of the sequences of instructions contained in the memory device causes the processor to operate, for
example, as described above. In alternative embodiments, hard-wire circuitry may be used in place of orin combination
with software instructions to implement the present invention. Such software may run on a processor which is housed
within a robotic assistancef/apparatus (RAA) and/or another mobile device remotely. In the later a case, data may be
transferred via wireline or wirelessly between the RAA or other mobile device containing the sensors and the remote
device containing the processor which runs the software which performs the scale estimation and compensation as
described above. According to other representative embodiments, some of the processing described above with
respect to localization may be performed in the device containing the sensors/cameras, while the remainder of the
processing may be performed in a second device after receipt of the partially processed data from the device
containing the sensors/cameras.

[0317] Although features and elements are described above in particular combinations, one of ordinary skill in the
art will appreciate that each feature or element can be used alone or in any combination with the other features and
elements. In addition, the methods described herein may be implemented in a computer program, software, or
firmware incorporated in a computer readable medium for execution by a computer or processor. Examples of non-
transitory computer-readable storage media include, but are not limited to, a read only memory (ROM), random access
memory (RAM), a register, cache memory, semiconductor memory devices, magnetic media such as internal hard
disks and removable disks, magneto-optical media, and optical media such as CD-ROM disks, and digital versatile
disks (DVDs). A processor in association with software may be used to implement a radio frequency transceiver for
use in a WTRU, User Equipment, terminal, base station, RNC, or any host computer.

[0318] Moreover, in the embodiments described above, processing platforms, computing systems, controllers, and
other devices containing processors are noted. These devices may contain at least one Central Processing Unit
("CPU") and memory. In accordance with the practices of persons skilled in the art of computer programming,
reference to acts and symbolic representations of operations or instructions may be performed by the various CPUs

and memories. Such acts and operations or instructions may be referred to as being "executed," "computer executed"
or "CPU executed."

[0319] One of ordinary skill in the art will appreciate that the acts and symbolically represented operations or
instructions include the manipulation of electrical signals by the CPU. An electrical system represents data bits that
can cause a resulting transformation or reduction of the electrical signals and the maintenance of data bits at memory
locations in a memory system to thereby reconfigure or otherwise alter the CPU's operation, as well as other
processing of signals. The memory locations where data bits are maintained are physical locations that have particular
electrical, magnetic, optical, or organic properties corresponding to or representative of the data bits. It should be
understood that the representative embodiments are not limited to the above-mentioned platforms or CPUs and that
other platforms and CPUs may support the provided methods.

[0320] The data bits may also be maintained on a computer readable medium including magnetic disks, optical

disks, and any other volatile (e.g., Random Access Memory ("RAM")) or non-volatile (e.g., Read-Only Memory

50

Samsung Exhibit 1008, Page 52 of 78



WO 2019/245779 PCT/US2019/036313

("ROM")) mass storage system readable by the CPU. The computer readable medium may include cooperating or
interconnected computer readable medium, which exist exclusively on the processing system or are distributed among
multiple interconnected processing systems that may be local or remote to the processing system. It is understood
that the representative embodiments are not limited to the above-mentioned memories and that other platforms and
memories may support the described methods.

[0321] In anillustrative embodiment, any of the operations, processes, etc. described herein may be implemented
as computer-readable instructions stored on a computer-readable medium. The computer-readable instructions may
be executed by a processor of a mobile unit, a network element, andfor any other computing device.

[0322] There s little distinction left between hardware and software implementations of aspects of systems. The use
of hardware or software is generally (but not always, in that in certain contexts the choice between hardware and
software may become significant) a design choice representing cost vs. efficiency tradeoffs. There may be various
vehicles by which processes and/or systems and/or other technologies described herein may be affected (e.g.,
hardware, software, and/or firmware), and the preferred vehicle may vary with the context in which the processes
and/or systems andfor other technologies are deployed. For example, if an implementer determines that speed and
accuracy are paramount, the implementer may opt for a mainly hardware and/or firmware vehicle. If flexibility is
paramount, the implementer may opt for a mainly software implementation. Alternatively, the implementer may opt for
some combination of hardware, software, and/or firmware.

[0323] The foregoing detailed description has set forth various embodiments of the devices and/or processes via
the use of block diagrams, flowcharts, and/or examples. Insofar as such block diagrams, flowcharts, andfor examples
contain one or more functions and/or operations, it will be understood by those within the art that each function and/or
operation within such block diagrams, flowcharts, or examples may be implemented, individually and/or collectively,
by a wide range of hardware, software, firmware, or virtually any combination thereof. Suitable processors include, by
way of example, a general purpose processor, a special purpose processor, a conventional processor, a digital signal
processor (DSP), a plurality of microprocessors, one or more microprocessors in association with a DSP core, a
controller, a microcontroller, Application Specific Integrated Circuits (ASICs), Application Specific Standard Products
(ASSPs); Field Programmable Gate Arrays (FPGAs) circuits, any other type of integrated circuit (IC), and/or a state
machine.

[0324] Although features and elements are provided above in particular combinations, one of ordinary skill in the art
will appreciate that each feature or element can be used alone or in any combination with the other features and
elements. The present disclosure is not to be limited in terms of the particular embodiments described in this
application, which are intended as illustrations of various aspects. Many modifications and variations may be made
without departing from its spirit and scope, as will be apparent to those skilled in the art. No element, act, or instruction
used in the description of the present application should be construed as critical or essential to the invention unless
explicitly provided as such. Functionally equivalent methods and apparatuses within the scope of the disclosure, in
addition to those enumerated herein, will be apparent to those skilled in the art from the foregoing descriptions. Such
modifications and variations are intended to fall within the scope of the appended claims. The present disclosure is to
be limited only by the terms of the appended claims, along with the full scope of equivalents to which such claims are

entitled. Itis to be understood that this disclosure is not limited to particular methods or systems.
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[0325] It is also to be understood that the terminology used herein is for the purpose of describing particular
embodiments only, and is not intended to be limiting. As used herein, when referred to herein, the terms “station” and
its abbreviation “STA", "user equipment" and its abbreviation "UE" may mean (i) a wireless transmit and/or receive unit
(WTRU), such as described infra; (ii) any of a number of embodiments of a WTRU, such as described infra; (iii) a
wireless-capable and/or wired-capable (e.g., tetherable) device configured with, inter alia, some or all structures and
functionality of a WTRU, such as described infra; (iii) a wireless-capable and/or wired-capable device configured with
less than all structures and functionality of a WTRU, such as described infra; or (iv) the like. Details of an example
WTRU, which may be representative of any WTRU recited herein, are provided below with respect to FIGS. 1A-1D.
[0326] In certain representative embodiments, several portions of the subject matter described herein may be
implemented via Application Specific Integrated Circuits (ASICs), Field Programmable Gate Arrays (FPGAs), digital
signal processors (DSPs), and/or other integrated formats. However, those skilled in the art will recognize that some
aspects of the embodiments disclosed herein, in whole or in part, may be equivalently implemented in integrated
circuits, as one or more computer programs running on one or more computers (.g., as one or more programs running
on one or more computer systems), as one or more programs running on one or more processors (e.g., as one or
more programs running on one or more microprocessors), as firmware, or as virtually any combination thereof, and
that designing the circuitry and/or writing the code for the software and or firmware would be well within the skill of one
of skill in the art in light of this disclosure. In addition, those skilled in the art will appreciate that the mechanisms of the
subject matter described herein may be distributed as a program product in a variety of forms, and that an illustrative
embodiment of the subject matter described herein applies regardless of the particular type of signal bearing medium
used to actually carry out the distribution. Examples of a signal bearing medium include, but are not limited to, the
following: a recordable type medium such as a floppy disk, a hard disk drive, a CD, a DVD, a digital tape, a computer
memory, efc., and a fransmission type medium such as a digital and/or an analog communication medium (e.g., a
fiber optic cable, a waveguide, a wired communications link, a wireless communication link, etc.).

[0327] The herein described subject matter sometimes illustrates different components contained within, or
connected with, different other components. It is to be understood that such depicted architectures are merely
examples, and that in fact many other architectures may be implemented which achieve the same functionality. In a
conceptual sense, any arrangement of components to achieve the same functionality is effectively "associated" such
that the desired functionality may be achieved. Hence, any two components herein combined to achieve a particular
functionality may be seen as "associated with" each other such that the desired functionality is achieved, irrespective
of architectures or intermediate components. Likewise, any two components so associated may also be viewed as
being "operably connected", or "operably coupled", to each other to achieve the desired functionality, and any two
components capable of being so associated may also be viewed as being "operably couplable" to each other to
achieve the desired functionality. Specific examples of operably couplable include but are not limited to physically
mateable and/or physically interacting components andfor wirelessly interactable and/or wirelessly interacting
components and/or logically interacting andfor logically interactable components.

[0328] With respect to the use of substantially any plural and/or singular terms herein, those having skill in the art
can franslate from the plural to the singular and/or from the singular to the plural as is appropriate to the context and/or

application. The various singular/plural permutations may be expressly set forth herein for sake of clarity.
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[0329] Itwill be understood by those within the art that, in general, terms used herein, and especially in the appended
claims (e.g., bodies of the appended claims) are generally intended as "open" terms (e.g., the term "including" should
be interpreted as “including but not limited to," the term "having" should be interpreted as "having at least," the term
‘includes” should be interpreted as "includes but is not limited to," etc.). It will be further understood by those within
the art that if a specific number of an introduced claim recitation is intended, such an intent will be explicitly recited in
the claim, and in the absence of such recitation no such intentis present. For example, where only one item is intended,
the term "single" or similar language may be used. As an aid to understanding, the following appended claims and/or
the descriptions herein may contain usage of the introductory phrases "at least one" and "one or more" to introduce
claim recitations. However, the use of such phrases should not be construed to imply that the introduction of a claim
recitation by the indefinite articles “a" or "an" limits any particular claim containing such introduced claim recitation to
embodiments containing only one such recitation, even when the same claim includes the introductory phrases "one
or more" or "at least one" and indefinite articles such as "a" or "an" (e.g., "a" and/or "an" should be interpreted to mean
‘at least one" or "one or more"). The same holds true for the use of definite articles used to introduce claim recitations.
In addition, even if a specific number of an infroduced claim recitation is explicitly recited, those skilled in the art will
recognize that such recitation should be interpreted to mean at least the recited number (e.g., the bare recitation of
“two recitations," without other modifiers, means at least two recitations, or two or more recitations). Furthermore, in
those instances where a convention analogous to "at least one of A, B, and C, etc." is used, in general such a
construction is intended in the sense one having skill in the art would understand the convention (e.g., "a system
having at least one of A, B, and C" would include but not be limited to systems that have A alone, B alone, C alone, A
and B together, A and C together, B and C together, and/or A, B, and C together, efc.). In those instances where a
convention analogous to "at least one of A, B, or C, efc." is used, in general such a construction is intended in the
sense one having skill in the art would understand the convention (e.g., "a system having at least one of A, B, or C"
would include but not be limited to systems that have A alone, B alone, C alone, A and B together, A and C together,
B and C together, and/or A, B, and C together, etc.). It will be further understood by those within the art that virtually
any disjunctive word and/or phrase presenting two or more alternative terms, whether in the description, claims, or
drawings, should be understood to contemplate the possibilities of including one of the terms, either of the terms, or
both terms. For example, the phrase "A or B" will be understood to include the possibilities of "A" or "B" or "A and B."
Further, the terms "any of" followed by a listing of a plurality of items and/or a plurality of categories of items, as used
herein, are intended to include "any of," "any combination of," "any multiple of," and/or "any combination of multiples
of" the items and/or the categories of items, individually or in conjunction with other items and/or other categories of
items. Moreover, as used herein, the term "set" or “group” is intended to include any number of items, including zero.
Additionally, as used herein, the term "number" is intended to include any number, including zero.

[0330] In addition, where features or aspects of the disclosure are described in terms of Markush groups, those
skilled in the art will recognize that the disclosure is also thereby described in terms of any individual member or
subgroup of members of the Markush group.

[0331] Aswill be understood by one skilled in the art, for any and all purposes, such as in terms of providing a written
description, all ranges disclosed herein also encompass any and all possible subranges and combinations of

subranges thereof. Any listed range can be easily recognized as sufficiently describing and enabling the same range
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being broken down into at least equal halves, thirds, quarters, fifths, tenths, etc. As a non-limiting example, each range
discussed herein may be readily broken down into a lower third, middle third and upper third, etc. As will also be

understood by one skilled in the art all language such as "up to," “at least," "greater than," "less than," and the like
includes the number recited and refers to ranges which can be subsequently broken down into subranges as discussed
above. Finally, as will be understood by one skilled in the art, a range includes each individual member. Thus, for
example, a group having 1-3 cells refers to groups having 1, 2, or 3 cells. Similarly, a group having 1-5 cells refers to
groups having 1, 2, 3, 4, or 5 cells, and so forth.

[0332] Moreover, the claims should not be read as limited to the provided order or elements unless stated to that
effect. In addition, use of the terms "means for" in any claim is intended to invoke 35 U.S.C. §112, {6 or means-plus-
function claim format, and any claim without the terms "means for" is not so intended.

[0333] A processor in association with software may be used to implement a radio frequency transceiver for use in
a wireless transmit receive unit (WTRU), user equipment (UE), terminal, base station, Mobility Management Entity
(MME) or Evolved Packet Core (EPC), or any host computer. The WTRU may be used m conjunction with modules,
implemented in hardware and/or software including a Software Defined Radio (SDR), and other components such as
a camera, a video camera module, a videophone, a speakerphone, a vibration device, a speaker, a microphone, a
television transceiver, a hands free headset, a keyboard, a Bluetooth® module, a frequency modulated (FM) radio
unit, a Near Field Communication (NFC) Module, a liquid crystal display (LCD) display unit, an organic light-emitting
diode (OLED) display unit, a digital music player, a media player, a video game player module, an Internet browser,
and/or any Wireless Local Area Network (WLAN) or Ultra Wide Band (UWB) module.

[0334] Although the invention has been described in terms of communication systems, it is contemplated that the
systems may be implemented in software on microprocessors/general purpose computers (not shown). In certain
embodiments, one or more of the functions of the various components may be implemented in software that controls
a general-purpose computer.

[0335] In addition, although the invention is illustrated and described herein with reference to specific embodiments,
the invention is not intended to be limited to the details shown. Rather, various modifications may be made in the
details within the scope and range of equivalents of the claims and without departing from the invention.

[0336] Throughout the disclosure, one of skill understands that certain representative embodiments may be used
in the alternative or in combination with other representative embodiments.

[0337] Although features and elements are described above in particular combinations, one of ordinary skill in the
art will appreciate that each feature or element can be used alone or in any combination with the other features and
elements. In addition, the methods described herein may be implemented in a computer program, software, or
firmware incorporated in a computer readable medium for execution by a computer or processor. Examples of non-
transitory computer-readable storage media include, but are not limited to, a read only memory (ROM), random access
memory (RAM), a register, cache memory, semiconductor memory devices, magnetic media such as internal hard
disks and removable disks, magneto-optical media, and optical media such as CD-ROM disks, and digital versatile
disks (DVDs). A processor in association with software may be used to implement a radio frequency transceiver for

use in aWTRU, WTRU, terminal, base station, RNC, or any host computer.
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[0338] Moreover, in the embodiments described above, processing platforms, computing systems, controllers, and
other devices containing processors are noted. These devices may contain at least one Central Processing Unit
("CPU") and memory. In accordance with the practices of persons skilled in the art of computer programming,
reference to acts and symbolic representations of operations or instructions may be performed by the various CPUs

and memories. Such acts and operations or instructions may be referred to as being "executed," "computer executed"
or "CPU executed."

[0339] One of ordinary skill in the art will appreciate that the acts and symbolically represented operations or
instructions include the manipulation of electrical signals by the CPU. An electrical system represents data bits that
can cause a resulting transformation or reduction of the electrical signals and the maintenance of data bits at memory
locations in a memory system to thereby reconfigure or otherwise alter the CPU's operation, as well as other
processing of signals. The memory locations where data bits are maintained are physical locations that have particular
electrical, magnetic, optical, or organic properties corresponding to or representative of the data bits.

[0340] The data bits may also be maintained on a computer readable medium including magnetic disks, optical
disks, and any other volatile (e.g., Random Access Memory ("RAM")) or non-volatile ("e.g., Read-Only Memory
("ROM")) mass storage system readable by the CPU. The computer readable medium may include cooperating or
interconnected computer readable medium, which exist exclusively on the processing system or are distributed among
multiple interconnected processing systems that may be local or remote to the processing system. It is understood
that the representative embodiments are not limited to the above-mentioned memories and that other platforms and
memories may support the described methods.

[0341] Suitable processors include, by way of example, a general purpose processor, a special purpose processor,
a conventional processor, a digital signal processor (DSP), a plurality of microprocessors, one or more
microprocessors in association with a DSP core, a controller, a microcontroller, Application Specific Integrated Circuits
(ASICs), Application Specific Standard Products (ASSPs); Field Programmable Gate Arrays (FPGAs) circuits, any
other type of integrated circuit (IC), and/or a state machine.

[0342] Although the invention has been described in terms of communication systems, it is contemplated that the
systems may be implemented in software on microprocessors/general purpose computers (not shown). In certain
embodiments, one or more of the functions of the various components may be implemented in software that controls
a general-purpose computer.

[0343] In addition, although the invention is illustrated and described herein with reference to specific embodiments,
the invention is not intended to be limited to the details shown. Rather, various modifications may be made in the

details within the scope and range of equivalents of the claims and without departing from the invention.
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CLAIMS
What is Claimed:

1. A method implemented by a wireless transmit/receive unit (WTRU) using a channel, the method
comprising;

receiving, by the WTRU in a downlink message, a channel transmission trigger (CTT);

selecting, by the WTRU, a type of a Listen Before Talk (LBT) configuration to be performed based on the
received CTT;

determining, by the WTRU in accordance with the type of LBT configuration selected, whether the channel is
available for transmission; and

transmitting data or control information on the channel, on condition that the channel is available for
transmission.

2. The method of claim 1, wherein the selecting of the type of LBT configuration to be performed is
further based on any of; (1) contents of the CTT; and/or (2) timing of CTT reception and timing of a corresponding
uplink fransmission.

3. The method of any one of the preceding claims, further comprising determining, by the WTRU, an
LBT configuration implicitly based on a time difference between the CTT reception and a start of an uplink transmission,
or explicitly from CTT contents.

4, The method of any one of the preceding claims, further comprising;

determining, by the WTRU, any of: (1) that an uplink transmission is required; (2) that a random access
procedure is initiated; or (3) that a scheduling request is pending; and

monitoring, by the WTRU, for a presence of the CTT in accordance with the determination.

5. The method of any one of the preceding claims, wherein the channel is any of: (1) one or more
frequency bands, (2) one or more component carriers, (3) one or more bandwidth parts, (4) one or more sub-bands,
(5) one or more LBT bandwidths, and/or (6) time/frequency resources.

6. The method of any one of the preceding claims, wherein the type of LBT configuration selected
indicates that, for the channel, one of; (1) a full LBT operation is to be performed; (2) a shortened LBT operation is to
be performed; or (3) no LBT operation is to be performed.

7. The method of any one of the preceding claims, wherein:

the CTT indicates at least uplink control channel resources to transmit the control information; and

the CTT includes downlink control information received by the WTRU in a common search space or in a
WTRU-specific search space.

8. The method of any one of the preceding claims, wherein the CTT indicates any of; (1) a type of UCI
to be transmitted on the channel; (2) an index to a valid resource or resources for the channel; (3) a transmission time
associated with the channel; andfor (4) the LBT configuration applicable to the uplink transmission following the
reception of the CTT.

9. The method of any one of the preceding claims, wherein:

the control information is a Scheduling Request (SR); and
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the transmitting of the SR on the channel includes transmitting the SR using a first set of channel resources
not indicated by the CTT or using a second set of channel resources indicated by the CTT.

10. The method of any one of the preceding claims, further comprising obtaining, by the WTRU, LBT
information including at least an LBT configuration of afirst type and an LBT configuration of a second type.

1. The method of claim 10, wherein:

the LBT configuration of a first type is an LBT configuration for a shortened LBT operation;

the LBT configuration of a second type is an LBT configuration for a full LBT operation; and

the LBT configuration of a third type is an LBT configuration for no LBT operation.

12. The method of any one of the preceding claims, wherein:

the control information is a Random Access Preamble (RAP) or a Message3 used in a random access
procedure;

the CTT indicates Random Access Channel (RACH) resources to transmit the RAP; and

the CTT is any of: (1) an explicit trigger or (2) an implicit trigger based on a transmission from a network entity
including (i) one or more system synchronization blocks (SSBs); (i) one or more Reference Signals (RSs); or (iii) one
or more downlink control channels (DCCH).

13. The method of claim 12, wherein the CTT indicates one or more acceptable purposes for which the
RACH resources can be used.

14, A Wireless Transmit/Receive Unit (WTRU) using a channel, comprising:

a transmit/receive unit configured to receive in a downlink message, a channel fransmission frigger (CTT);

a processor configured to;

select a type of a Listen Before Talk (LBT) configuration to be performed based on the CTT;
determine, in accordance with the type of LBT configuration, whether the channel is available for
transmission,

wherein the transmit/receive unit is configured to transmit data or control information on the channel, on
condition that the channel is available for transmission.

15. The WTRU of claim 14, wherein the processor is configured to select the type of LBT configuration
to be performed further based on any of; (1) contents of the CTT; and/or (2) timing of CTT reception and timing of a
corresponding uplink transmission.

16. The WTRU of claim 14 or 15, wherein the processor is configured to determine an LBT configuration
implicitly based on a time difference between the CTT reception and a start of an uplink transmission, or explicitly from
CTT contents.

17. The WTRU of any one of claim 14-16, wherein;

the transmit/receive unit is configured to determine that a transmission is required; and

the processor is configured to monitor for a presence of the CTT after the determination that the transmission
is required.

18. The WTRU of any one of claim 14-17, wherein the channel is any of: (1) one or more frequency
bands, (2) one or more component carriers, (3) one or more bandwidth parts, (4) one or more sub-bands, (5) one or

more LBT bandwidths, and/or (6) time/frequency resources.
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19 The WTRU of any one of claim 14-18, wherein the type of LBT configuration selected indicates that,
for the channel, one of; (1) afull LBT operation is to be performed; (2) a shortening LBT operation is to be performed;
or (3) no LBT operation is to be performed.

20. The WTRU of any one of claim 14-19, wherein:

the CTT indicates at least uplink control channel resources to transmit the control information; and

the CTT includes downlink control information received by the WTRU in a common search space or in a
WTRU-specific search space.

21, The WTRU of any one of claim 14-20, wherein the CTT indicates any of: (1) a type of UCI to be
transmitted on the channel; (2) an index to a valid resource or resources for the channel (3) a transmission time
associated with the channel; andfor (4) the LBT configuration applicable to the uplink transmission following the
reception of the CTT.

22. The WTRU of any one of claim 14-21, wherein:

the control information is a Scheduling Request (SR); and

the transmit/receive unit is configured to transmit the SR using a first set of channel resources not indicated
by the CTT or using a second set of channel resources indicated by the CTT.

23 The WTRU of any one of claim 14-22, wherein the transmit/receive unit is configured to obtain LBT
information including at least an LBT configuration of afirst type and an LBT configuration of a second type.

24. The WTRU of claim 23, wherein:

the LBT configuration of a first type is an LBT configuration for a shortened LBT operation;

the LBT configuration of a second type is an LBT configuration for a full LBT operation; and

the LBT configuration of a third type is an LBT configuration for no LBT operation.

25. The WTRU of any one of claim 14-24, wherein:

the control information is a Random Access Preamble (RAP) or a Message3 used in a random access
procedure;

the CTT indicates Random Access Channel (RACH) resources to transmit the RAP; and

the CTT is any of: (1) an explicit trigger or (2) an implicit trigger based on a transmission from a network entity
including (i) one or more system synchronization blocks (SSBs); (i) one or more Reference Signals (RSs); or (iii) one
or more downlink control channels (DCCH).

26. The WTRU of claim 25, wherein the CTT indicates one or more acceptable purposes for which the

RACH resources can be used.

58

Samsung Exhibit 1008, Page 60 of 78



WO 2019/245779

106
Core Network

o

~

PCT/US2019/036313

115

Networks

~

Internet

116

102b

</ O
e AN
X/~
©
b
<
©
b
b
/_ ho]
ooo / (N
o ) <:'o")o"” ‘9
(&)
/’ Soce/ ©
'-v [+]]e) ~

Samsung Exhibit 1008, Page 61 of 78

FIG. 1A



WO 2019/245779 PCT/US2019/036313

106
Core Network

12
Other
Networks

Internet

. /ﬂm

114b

FIG. 1A

116 104 108
4/7 RAN 106 PSTN
~\ 1€0a 162 (I\iZ’[vevork
§§§ eNode-B [NS1 MME
102a

116 X2
j Y 164 166
N 160b 51 > Serving — PDN
§§ eNode-B Gateway Gateway
102b 5 /

116 X2
j |
N 160c
% eNode-B

FIG. 1C

Samsung Exhibit 1008, Page 62 of 78



WO 2019/245779

102\‘

PCT/US2019/036313
3/15
116
122
120

124 Transceiver 134
Speaker/ —  Power
Microphone Source

126 118 136
Keypad Processor GPS

yp Chipset

128

Display/ 1= T Per%rals
Touchpad P

130 132
Non-
Removable
Removable
Memory
Memory

FIG. 1B

Samsung Exhibit 1008, Page 63 of 78



PCT/US2019/036313

WO 2019/245779

4/15

SHIOMISN
o)
413

dil Old

YIOM}eN 810D

Na ON
g8l \{ 4dn
(S Z:]8
N
4NS
acsr
LN
4NV
azar
Nd N
Eete])
4dn
7))
N
4NS
X))
LN
E1\Y
EZ4e])

SI

/

\

\ N

N

¢N

N

¢N

EN

ux

ol

9Ll

acol

) N *

ecol

Samsung Exhibit 1008, Page 64 of 78



WO 2019/245779 PCT/US2019/036313

5/15
200 9
215
S [
180 Channel Busy 210 ¢
WTRU
102a t
RA PRACH
Procedure ;rcigse;d
initi I [\
WTRU initiated
102b t
RA PRACHT
Procedure trigger
initiated received
FIG. 2: Example of a PRACH transmission upon
receiving a trigger signal
300 R
gNB 15~
180 Channel Busy ¢
330a 340a
BRI \d-:-:
WTRU et ._
102a .- Backoff t
RA Start BO timer
Procedure  timer expires
initiated
330b
WTRU
102b t
Backoff
RAT TStart BO timer
Procedure  timer expires

initiated

FIG. 3: Example of random backoff applied by the UE
after LBT failure

Samsung Exhibit 1008, Page 65 of 78



WO 2019/245779 PCT/US2019/036313

6/15

410 420 440 450 470

T TS‘IBR SR TStan SR TExtend SR

Prohibit Prohibit Prohibsit
BSR trig ti"n:xer timer tiner Cancelled
s o e o e e e ; o e e e e
SRurig Duration of congfigurad Duration of congigured

5R prohibit timer SR prohibit tivner
430
500'“‘

520 530 560

T R % AL LE »
? Start SR vﬁiixtend SR T
Prohibit BT SR

S ) Prohibit
BSR trig tirnes Failure timer Cancelled
SR trig e s e e oo e e e e o oo oo e e oo

540

FIG. 5

Samsung Exhibit 1008, Page 66 of 78



PCT/US2019/036313

WO 2019/245779

715

dS 1Sdld 3HL OL ALILNS
AHOMLIN FHL INOH4 ISNOJSTY V¥V d04 dOld3ad
dNIL d3H1dNd V LIVAM OL 43INIL 1I1I8IHOYHd
JHL 40 A¥IdX3 NV ANJLX3 ‘NOISSINSNVHL
404 ALILNI MHOMIIN FHL A8 FTaVI1IVAY LON
SITANNVHO MNITNAMOQ 3HL 1YHL NOILIANOD NO

/(omw H

NOISSINSNVYHL J04 ALILNI AHOMLAN
JHL A9 3T79VTIVAY SI SANVE AONIND3IHA
@3SN3OITNN FHL 40 TANNVHD MNITTNAOQJ

V 43HLIHM “¥S 1SdId IHL 40 ONILLINSNYYL

IHL Y314V NELM FHL A9 “ININYIL3A

N~ or8 4

NOISSINSNYY L HO4
319V 1IVAY SI TANNVYHO AaSNIDITNN
HO ANVE AONINDIY4 d3ISNIDITNN
ANAILOI4STY FHL LVHL NOILIANOD
NO TINNVHO @ISNIDITNN O ANvE
AONINOIYL AISNIDITNN FAILDALSIY
IHL ONISN (HOVY) TINNVHD
v V ¥3A0 dvd FHL LINSNYYL

//lomw

aold3d aniL 1Ssdid
VY 40 AdIdX3 NV TILNN NOILVH3IdO dS d3aH1dN4d
Vv 119IHOdd Ol d43NIL 119IHOHd V 3 LVILINI

—0eg I

TANNVHO d3ISNIDITNN
HO ANVE AONINDIHAS
A3asSNIDITINN I1GVIIVAY
JHL Y30 (dvy) I19NVYIHd
SSIDOV WOANVY V LINSNYH L

dS 1S¥I4 IHL ‘ALILNI YHOMLIN
YV OL NY.LM 3FHL A9 "LINSNVYL ANV ‘NOILYHIdO
US NV d04 (¥S) 1S3INDIY ONITNAIHOS 1S4
V 31VHINTD ‘NOISSINSNVYH L J04 I1aVIIVAY
SI TANNVHO XMNITdN FHL 1VHL NOILIANOD NO

//lomm a

N~ 0c8 a

NOISSINSNVYL J04 FNaVI1IVAY
SI SANVE AONIND3IY4 AISNIDITNN IHL
40 TINNVYHD MNITdN NY d3H13HM 3ININE313d

3GV 1IVAY
SI TINNVHO @3ISNIOIINN
NY 4O ANVE AONINDIHA
A3aSNIDITNN NV LVHL
ONILYOIANI (L1d) 4399141
NOISSINSNYY L I19INVYIHd
V HO4 ‘ALILNI YHOMLIN V
INO¥4 NHLM THL A9 “HOLINOW

NOISSINSNVYL J04 F18VTIVAY S
STINNVHO d3ISNIDITINN 40 ALINVENTId
V¥ 40 TANNVYHO AISNIOINMNN NV
dO SANVE AON3IND3IH4 A3ISNIDITINN
40 340N 4O INO FHL 40 dNVE
AONINDIY4 AISNIDITNN IAILDILSTY
VY ¥Y3H.L3IHM ‘NOILYYNDIINOD 197 IHL
NO Q3svd NYLM JHL A9 ‘ININYI LA

//|ON©

N 8 Ol ®_ 008

/(OEN Old > oo

(dvd) 379NV ™d (V)
SSIOOV INOANVY V 40 NOISSINSNYY L
01 319v2I1ddY SH3ILANVHVd
ONIANTONI NOILYHNDIANOD 1971
YV ONILYOIANI NOILYINHOANI (187 M1vL
3H0439 NILSIT ‘NYLM IHL A9 ‘NIVLFO

019 9 ' OId » oo

Samsung Exhibit 1008, Page 67 of 78



PCT/US2019/036313

WO 2019/245779

8/15

aold3ad JNIL 43H1dN4d 3HL
40 AdIdX3 3HL Ol dO0Idd LNVYHO MNITdN d3H1dN4d JHL
‘ALILNTI MHOMLIN FHL NOHL NYIM IHL A9 ‘FAIFOIY

//lomm

ALILNI MHOMLIN IHL WOHA
INVHO MNITdN d3HLENH V 40 NOILd303d 404 dOold3d
ANIL d3H1dNd V LIVAM OL 43NIL 119IHOYd 3HL 40
AdIdX3 FHL ANTLX3 ‘NOISSINSNYHL ¥Od4 ITaVIIVAVNN
S| TANNVHO XMNITdN 3FHL 1VHL NOILIANOD NO

N 096

S1dvd HLAIMANYd 4O sdNva-ans 40
ALIMVYENTd 3HL 40 ANV d3A0 N LM 3HL NOdAS
NOISSINSNY¥L IHL OL ASNOdSIY V ‘ALILNT
MHOMLIN V NO¥H NHLM IHL A FIAIFOTY

NOISSINSNVYHL H04 F1aVI1IVAY
SI TaNNVHO MNITdN IHL ¥3IHLIHM "LNVEO MNI1dN
3HL 40 ONIAIFOIY IHL ¥I LIV NHIM TFHL AE ‘ININYILIJ

N~ 056

//lomo | »

aold3ad
JNIL 1SdId FHL 40 AdIdX3 Ol d0ldd LINVHO MNITdN
NY ‘ALILNI ¥HYOMLIN FHL W04 NHIM FHL A9 FAIFOTN

S1dvd HLAIMANYd dO/ANY SANva-ans
31aVI1IVAY FHL 43N0 1S3INOIY ONITNAIHOS
vV 40 3T9AVI™d SSTOIV IWOANVY V ‘NYLM IHL
A8 ‘LINSNYYL OL SI0HUNOSIY I1aVTIVAY FHL
NO S3dNAd3D0dd 197 F4ON 4O INO LdNFLLY
‘NOISSINSNYYL ¥0Od ITgVIIVAY FHV S1ivd
H1dIMANVE JO/dNY SANVE-dNsS 40 ALlTvdNid
JH1 40 40N 4O OML LVH1 NOILIANOD INO

- ov6 4

dold3ad FNIL 1SHI4 ¥V 40 AdIdX3 NV T1ILNN NOILVH3dO
dS d3H1dN4d Vv 119IHOdd OL d3NIL 119IHOHd V 3LVILINI

N 0g6 4

//ONO | 4

dS LS¥Id IHL ‘ALILNT
MHYOMLIN V OL NYLM FHL A9 "LINSNVYL
ANV ‘NOILVY3IdO ¥S LSy¥lid
v d04 (4S) 1S3NDIY ONIMNAIHOS LSHId V ILYHINTD
‘NOISSINSNVHL 404
F1GVIIVAY SI TINNVHO MNINdN 3HL 1VHL NOILIANOD NO

NOISSINSNYY L
HO4 31gV1IVAY 38V (SdME) S1Hvd
HLAIMANVYg JO SaNvg-9ns 40 ALITvdNd
V 40 ANV ¥3HLIHM ‘NELM FHL A9 ‘ANINYT LA

//lomm »

ook Q) "OId >0

NOISSINSNVdL
d04 F19VIIVAY SI SANVYE AONINDIH4 A3ISNIDITINN
JHL1 40 TANNVHO MNITdN NV d3HLIHAM ININGI13d

\—016 6 9l ®_ 006

Samsung Exhibit 1008, Page 68 of 78



PCT/US2019/036313

WO 2019/245779

9/15

14Vd HLAIMANY4d ANODJ3S Jd0 ANVE-dNs ANOD3IS FNaVI1IVAY
JHL ¥3NO0 F19INVYIHd SSTOOV WOANVYY IHL ‘NYLM FHL AS
‘LINSNVYYL ‘NOISSINSNYYL ¥0d4 31gV1IVAV SI LdVd HLAIMANYE
ANOD3S J0O dNVE-89NS ANOOD3S IHL LVHL NOILIANOD NO

NOILVHINOI4ANOD 187 d3L03173S
JHL HLIAM FONVAd OOV NI NOISSINSNYYH L 404 F1aVIIVAY
SITINNVHO MNITdN AONINDIH4 A3ISNIDINMNN IHL LVHL
NOILIANOD NO “TaNNVHO MNIT1dN AONINDIY4 AISNIDIINN
JH1 43N0 NOILVINHOANI TOHLNOD dO VLVA LINSNVYL

//om_\_\ H

//ovN | 4

NOISSINSNVHLId 4O NOISSINSNVYHL 404
FTGVIIVAY Sl LdVd HLAIMANYd ANOO3S JdO ANVE-dNsS ANOD3S
V 43HLIHM ‘NYLM IHL A9 ININYILIA 13ATTATOHSIHHL
V¥ S3HOV3Y 431NNOD LdN311Y FHL 1VHL NOILIANOD NO

NOISSINSNVYHL 404
319V1IVAY SI TANNVHO MNITdN AONINDIH4 A3ISNIDITNN
IHL ¥IHLIHM ‘NOILYHENDIANOD 197 a3L0313S
IHL HLIM IONVAHOIOV NI NHLM JHL A9 ANINYI LA

//év_\_\ H

ALMGYTIVAYNN 40 NOILVYNING313d
HOV3 4314V 431NNOD LdNFL1Y F18INVIdd V INJINIHONI

0ezl 4

//nom_\_\ H

NOILVINHOLNI L1ON d3aAIFOIY
JHL NO a3svd A3aNY04d3d 39 OL NOILYINDIANOD (197)
MIVL 3HO439 NILSITV 40 IdAL Y 'NYLIM FHL A9 ‘L03T3S

-1¥Vd HLAIMANVY4 1S¥I4 ¥O aNva-gns 1s¥ld 31aV1IVAY
JHL ¥IAO I1GAVI™d SSTOOV WOANYYH V ‘NYLM IHL Ad
‘LINSNVYYL ‘NOISSINSNYYL ¥0d4 31gV1IVAV SI LdVd HLAIMANYE
1SdId 40 ANVE-9NS 1SdId 3HL 1VHL NOILIANOD NO

//IONN_\ H

\0z11 I

NOILYINHOANI (L1ON) ¥IDOIFL NOISSINSNYHL TINNYHO
MNITdN ‘FOVYSSIN MNITNAOQ V NI NYLM FHL A9 ‘FAIZOTY

NOISSINSNVHLId O NOISSINSNYHL d04 19V T1IVAY S| SANVY
AON3INOIY4 AISNIOINMNN FHL 4O 18Vd H1AIMANY4g LS4
JO ANVE-9NS 1SdId V ¥IHLIHM ‘NYLM IHL A9 ININYILIC

//o_\N_\

ZL 'Ol el

/o_\_\_\

Ll 'OId4  Hoon

Samsung Exhibit 1008, Page 69 of 78



PCT/US2019/036313

WO 2019/245779

10/15

a3anIao3y SI L1d
3HL 1VYHL NOILIANOD NO SANvd
AONINOIHH AISNIDITNN THOW
"0 INO IHL 40 ANVE AONINDIYA
A3aSNIDITNN IAILDOILSTY
Vv 43N0 (dvY) 319NvIdd
SSIDOV WOANVY V LINSNYH L

0zpl I

JINNVHO d3H1dNd IHL 43A0 dS-Vd @440 §S JHL LINSNVYH .13

//oom |

FTGVIIVAY
SITaINNVHO ¥3HLYN4 FHL ¥3HLIHM ‘NYELM IHL A9 ININETLIA TINNVHO
d3HLENd IHL LINSNVYYL3d O1 SANING313d NYLM IHL 1VHL NOILIANOD NO

//omm_\ H

d3SN NOILYENDIANOD 187 NV IONVHO () HO/ANY ‘SHIAY]
YIHOIH OL INF190¥d V LHOd3Y (€) “TINNVHO ¥3HLEN4 IHL NO 3¥NA3ID0dd
SSADOV NOANVY V JLVILINI (€) TANNVHO ¥3HLYN IHL NO ¥S NV LINSNVYL
(2) TINNVHO ¥3HLYNd IHL OL HOLIMS ANV 319V1IVAY SI TANNVHO ¥3HLdNA
V ¥3HLIHM ININYTL3A (1) 40 ANV OL ¥IHLIHM ‘NYLM FHL A9 'SNINYTL3A
13A3T ATOHSIYHL V STHOVIY ¥3FLNNOD LdNFLLY FHL LYHL NOILIANOD NO

//ovm | H

ALTEYTIVAYNN
40 NOILVYNINYILIA HOVZ ¥3LdV HIINNOD LdINTLLY NV LNIJWIHONI

//omm | H

TANNYHO F1aV1IVAY JHL ¥3A0 (¥S) 1SINDIY ONITNAIHOS V ‘NYLM FHL A4
‘LINSNVYL ‘NOISSINSNYYL ¥0O4 319VI1IVAY SI TANNVHO JHL LYHL NOILIANOD NO

//omm_\

(L1d) ¥399141
NOISSINSNYY.L 19NVYIHd
V 404 ‘NYLM IHL A9 “HOLINOW

NOISSINSNVdL
J04 319V1IVAY SI TINNVHO V §3HLIHM ‘NYLM IHL A9 ININY3L3A

okl Ol Moo

oiel ¢l 'Old > ooc,

Samsung Exhibit 1008, Page 70 of 78



PCT/US2019/036313

WO 2019/245779

11/15

SNOISSINSNVYYdL
43H10 404 ATOHSIHHL 3ONTHdI4431INI
NV WOd4 LNJd3441d SI 1VHL NOISSINSNYd 1 HOVdd
JH1 404 ATOHSFYHL 3ONIHI4H43LNI NV ONIL13S
S3AANTONI LVHL NOILVH3d0 187 3H1 40 14dVd SV
(VO0) INJWSSISSY TaNNVHO ¥v3 10 V ONINYO4d3d
S3AANTONI NOISSINSNYd 1 404 3T1aVI1IVAY SI ANVE
AON3INDIY4 AISNIDITNN IAILDIASTY FHL dFHLIHM
40 ONININYILIAA IHL NIFYIHM ‘NOISSINSNVHL
d04 F1gVIIVAY SI ANVE AONINDIH4 AISNIDIINN
JAILO3dS3IY FHL LVHL NOILIANOD NO SdNVvd
AONINDIY4 AISNIDITNN FHOW JO INO IHL 40
ANVd4 AONIND3IY4 dISNIDITNN IAILDOIJSTH V ONISN
(HOVdd) TINNVHO SS300V WOANVYY TYOISAHd V
H3IN0 (dVd) 31aNVI™d SSTOOV WOANVY V LINSNVYL

NOISSINSNVdL
d04 F1gVIIVAY SI ANVE AONINDIH4 AISNIDIINN
JAILO3dS3IY IHL LVHL NOILIANOD NO INv349 d3.10313S
3HL ANV ANVE AONIND3IH4 A3ISNIDITNN IAILDOILS3IN
JH1 ONISN HOVHd V 43N0 dvd FHL LINSNVYL

//ovm | H

NOISSINSNYY L 404 37aVTIVAY S| SANVE AONINDIHAL
@3ISNIDITNN FHON JO INO FHL 4O ANVE ADNINDIHS
@3SN3OITNN IAILDTdSTY V d3HLIHM ININGIL3IA

/omum | 4

SINV34 d3ddvIN
JH1 ONOWY NOY4 INY3I9 d310313S FHL ANING313A

\0z9l H

//omm_\ a

NOISSINSNVYHL H04
J19VIIVAY SI SANVE ADNINDIH4 AISNIDITNN 4O
JHOW JO INO FHL 4O ANVE AONINDIH4 dISNIDITNN
AAILO3dSTY V ¥IHLIHM ‘NOILYHIdO (197)
MIVL 3H0438 NILSITV VIA NYLIM IHL A9 ANINYILIC

(dvd) 379NV dd
SSIDOV WOANVY IAILOTMSTY V HO SIOHNOSIY
(HOVYd) TaNNYHD SS300V WOANVY TVOISAHd
40 138 IAILOIMSTY V OL ¥D019 NOILVYZINOYHONAS
INILSAS V HLIM d3LVIDOSSY HOVI IV 1VHL SWv3d
31VAIANYO 40 ALITVEN1d 3HL 40 Wv3g HOVI dVIN

oS gLl Moo

R

Samsung Exhibit 1008, Page 71 of 78



PCT/US2019/036313

WO 2019/245779

12/15

13S SI HOLVOIANI INVHO TVYNOILIANOD
VY 1VHL NOILIANOD NO FT1av1IVAY SaNOO34d dNVE
AONINOIY4 AISNIDININN IAILDIJSTH IHL NIHM
ANVE8 AONIND3IY4 AISNIDITNN IAILDOIASTY FHL
ONISN NOILYOINNWINOD MNINdN IHL LINSNYY L
(2) YO ‘NOISSINSNYY L 404 31gVTIVAY Sl ANvd
AON3INDOIY4 AISNIDITNN IAILOILSIY IHL LVHL
NOILIANOD NO dNVE AONIND3IH4 A3ISNIDITNN
JAILDO34S3FY IHL ONISN NOILYOINNWINGD
MNI1dN NV LINSNYYL (1) :40 INO W¥Od4¥3d

aNVd8 AONIND3IY4 AISNIDIINN

JAILOI4S3d IHL 40 SINIWFTT
AON3INOIH4/3NIL AIddVIN
JH1 NO STANNVHO HOVdd

HO/ANY HOSNd FHL LINSNVYL

NOISSINSNYYL HO4 I19V1IVAY SI
SANVE AONINDIY4 dISNIDINN IHL
1VHL NOILIANOD NO ANVE AONINDIHA
A3aSNIDITINN IAILDT4STY FHL ONISN
(HOVYd) TANNVHO SS300V NOANVY
TVOISAH V 43N0 (dvd) 319NVIdd
SSI0OV INOANVY V LINSNYY.L

//omw | a

N~0p/) 4

//omm_\ »

NOISSINSNVYHL J04 ALILNI AHOMLAN
3HL A9 379VTIVAY SI SANVE AON3IND3IHAL
@3SN3IDINTNN FHL 40 TANNVHD MNITINAOA

V 43HLIHM “¥S 1SdId FHL 40 ONILLINSNYYL

IHL Y314V NELM FHL A9 “ININYIL3A

N ov6l 4

NOISSINSNVdL
404 FTGVIIVAY SI LINVHO FHL HLIM d31VIOOSSY
ANVd8 AONINDIY4 AISNIDITNN IAILDOIISTY
IHL ¥IHLIHM ‘NYLIM IHL A9 ININYI LA

061 4

aNVd8 AONIND3IY4 AISNIDIINN
JAILD3dS3d FHL HLIM A3 1VIO0SSY S30dN0S3aY
MNITdN ¥O4 INVED V ‘'NYLIM FHL A9 ‘FAIZOTY

SNYLM H3IHLO IHONW HO
ANO 40 NOILVINHOANI MNITdN
HLIAM @30VIY3LNI 39 OL
3YV NYLM FHL 40 HOVYd 3HL
HO/ANY HOSNd JHL LVHL HONS
NOILVYINYOANI @INIVLE0 JHL
NO a3svd SANVE AONINOI YL
A3aSNIDITNN IHOW HO
3INO JHL 40 ANVE ADONINDINAS
A3asSNIDITNN IAILOTJSIH
¥V NI SINIWITI AONINODINAS
/ANIL OL NYLIM FHL 40 (HOVYd)
TINNVHO SSTDOV WOANVYY
TVOISAHd V HO/ANV (HOSNd)
TINNVHO AIHVHS MNITdN
TVOISAHd V :40 ANV dVIN

NOISSINSNVdL
404 JT1aVI1IVAY S| SANVE
AON3INDIH4 AISNIDITNN 4O FHON
d0O 3NO IHL 40 ANVE AONINOIHS
@3SN3OITNN ANILOI4SIL V
d3HLIHM ‘NOILYHIdO 197 3a3L0313S
IHL VIA NYIM FHL A9 ‘ININYTL3d

//omm_\ »

//ONw_\ 4

//Omm_\
NOI1LVHd3dO

197 3HL NI d3sn SYILIANVYVC
197 (2) YO NOILvY3do 191
40 3dAL V (1) :40 ANV NI SNOILVYHIdO
197 31vaAIaNVD Y¥3HLO IHL NOYA
IN3IY3I441A ONIFG NOILYHIdO 197
d3190313S IHL ‘1INSIY a3ININY3L3d
3H1 NO d3svd SNOILYY3dO 1491
31VAIANYD 40 13S V NOY4 NOILYY3dO
(197) M1VL 340439 NILSITV LO313S

//ONN |

SANVYE AONIND3IH4 A3ISNIDITNN
40 YO HO 3INO FHL 40 ANVE AONINDI A
@3ISNIDINNN IAILOTdSTH V ONISN (HOVHd)
TANNYHO SS3O0V INOANVY TVIISAHd V 43N0
(dvd) 319INVYI™d SSTOOV INOANYYH V LINSNYYL

NOILVINHOANI
37NY ONIOVTYILNI
a34N9IANOD-3Hd (2)

HO ALILNI MHOMLIN V A9 LN3S
NOILVYINHOANI ONIOVTIALNI (1)
‘40 ANV ‘NYLM THL A9 ‘NIV1E0

ok L OId *ooe

171NS3Y AIANINYILIA VY SY 'NYLM
HIHLONY INOHd NOISSINSNVHL ANITdN
d3HLONY SV STOAINAS JINVYS FHL O
/ANV LO1S JAVS FHL NI d3LLINSNVYL
39 AVIN NOISSINSNVHL ANITdN NV
Y3HLIHM ‘NYLM FHL AS ININY3L3A

oL O g 0 L) Ol b gy,

Samsung Exhibit 1008, Page 72 of 78



PCT/US2019/036313

WO 2019/245779

13/15

NOISSINSNVYL13Y
HO NOISSINSNVYL I1dNvVIdd
vV d04 T3NNVHO F1aVv1IVAY d3HLdNA
JHL OL ‘NYLM IHL A9 ‘HOLIMS

JANNYHO 1S¥Id IHL INOY4 LNIHTI4HIa
SITINNVHD ¥3HLYNH IHL NIFHIHA
‘@3SN NOILYHNOIANOD 191 NV
JONVYHO (G) YO/ANY ‘SHIAVT ¥IHODIH
Ol N3190¥4d V LHOd3Y () “TANNVYHD
¥3IHLYNL FHL NO IHNAID0¥d
SSIDOVY WOANVYY V ILVILINI
(€) TANNVHO ¥3HLYN4 IHL NO ¥S
NV LINSNVYYL (Z2) TINNVHD ¥3HLHNAS
V¥ OL HOLIMS Y WHO4¥3d (L) 1A
QTOHSIYHL ¥V STHOVAY ¥ILNNOD
1dNTL1V FHL 1VHL NOILIANOD NO

//wom_\N H

NOISSINSNVYL J04 F1gVI1IVAY S|
TINNVHO JHL LVHL NOILIANOD NO
“TINNVHO JHL NO NOILYINHOANI
JTOYLINOD ¥O VLVA LINSNVHL
NOISSINSNVYL H04 F1aVI1IVAY
SITANNVHO 3HL d3HLIHM
‘d3L0373S NOILVINDIINOD LT
40 3dAL FHL HL1IM JONVAHOO IV
NI NYLM IHL A8 ININYTLIA

\-0zzZ H

FA4N7Iv4
1dNF1L1LVY HOV3 H04 ¥31NNOD
1dNTLLY 4S/319NVI™Ed V LINJIWIHONI

/(omom ﬂ

NOISSINSNVYL13Y
HO NOISSINSNVYL J04 F1aVvIIVAY
SITANNVHO d3H1dNd V LVHL ANV
NOISSINSNVYYL3Y JO NOISSINSNVYL
404 F19VI1IVAY LON Sl T3INNVHO 1SdlId
vV LVHL ‘NYLIM IHL A9 ININYIL3A

\_ozlz A

oz 7z "ol

TANNYHO 1S¥Id ¥V ¥0O4 NOILVYY3IdO
(197) M1VL 3H0439 NILST V STV
1dINTL1Y NOISSINSNYYL 1SINDIY
ONITNAIHIS V HO NOISSINSNYYL
J19NVYIHd V ¥IHLIHM ININYIL3A

11D a3an=goay
JH1 NO @3sva dandOo4¥3d
39 OL NOILYHNOIANOD
(197) M1VL 340439 NILS Vv
40 3dAL Y ‘'NYIM THL A9 '10373S

020z }

(LLD) ¥399IYL NOISSINSNYYHL
TANNVHO V ‘IOVSSIIN MNITNAOJ
Vv NI NYLM THL AG ‘TAIFOTY

® oozz Ot

LZ "Old ™oz

oloz 02 OlId » o0z

Samsung Exhibit 1008, Page 73 of 78



PCT/US2019/036313

WO 2019/245779

14/15

MOANIM Vo 3HL ONIFJNd
VY 3H1L 40 NOILd303d H04 JOLINOW

ovac

STANNVHO 319V1IVAY 3JHL 40 ANV
NO NYIM TFHL NOYH4 A3 LLINSNVHL
NOILVYINHOANI TOHLNOD 3HL
OL ISNOJS3IY V ‘ALILNI YHOMLIN
V INO¥H NYLM FHL A8 FAIFO3Y

J19NVIHd VY AILLINSNVYYL IHL OL
(4v¥) ISNOLSIY VY NV 40 NOILdID3Y
HO4 HOLINOIN OL MOANIM VY
NV HLIAM @3LVIOOSSY Y3ANIL V 1YVLS

N—_oepz A

\_o0gsz

TINNVHO IHL ONISN 19NV Hd
(V) SST00V INOANVY V LINSNYYL

\-0zsz a

STINNVHO F1aVIIVAY
JH1 40 13S9NS Vv JdO 40 3INO
NO NOILVINYOANI TOHLNOD LINSNVHL
OL SIdNILLY 197 ITdILININ "NYELM
IHL A8 FLVILINI ‘NOISSINSNY Y.L
379I1SSOd V 404 F1aVI1IVAY
YV STANNVYHO 40N J0O OML IHL
40 ALITVINTId V LVHL NOILIANOD NO

H3NIL 44040vd IHL
40 AdIdX3 FHL ¥314V TINNVHO
IHL NO ‘NYLM IHL A9 "LINSNVYH.L
ANV "¥3INIL 440X0vE JHL 40
A¥IdX3 NV ¥O4 NYIM THL A9 LIV
FGVIIVAY STNODIF TINNVHD
JH1 d314V J0 AT3LVIAININT S3NIL
440X0vEa V Ol 440X40vd INOANVY
V AlddV ‘F18V1IVAY LON SI
TINNVHO JHL LVHL NOILIANOD NO

NOISSINSNVYL
HO4 F1GVIVAY SIT1INNVHD
JHL LYH1 HONS TN4SS30INS SI
NOILVYYIdO (187 M1vL IHO439 NILSI
Vv LVHL ‘NYLIM IHL A9 ‘ININYILIA

0cve 4

\_ ozez a

oz GZ 'Ol Monse

NOISSINSNYY.L
379I1SSOd V 404 F1aVI1IVAY
YV STANNVYHO 40N J0 OML IHL
HIHLIHM ‘NYLM THL A8 ININYILIA

NOISSINSNVYL
HO4 F1GVIVAY SIT1INNVHD
JHL YIHLIIHM ININYTL3A
Ol NOILYY3dO (187) M1vL 340439
NILSIT V ‘NYLIM THL A9 'NEO4¥H3d

ove g "Old ®— ooz

oiez €C OId » ez

Samsung Exhibit 1008, Page 74 of 78



PCT/US2019/036313

WO 2019/245779

15/15

NOISSINSNVYYL J04 F1aVI1IVAY
SIT3ANNVHO 3HL 1VHL NOILLIANOD
NO "LNIOd ONIHOLIMS LNIHHEND
JHL 1V T3INNVHO 3HL NO NOILVINIOANI
10Y.INOD ¥0O V.1vQd LINSNVH.L

0] 4214

dS 1SdI4 IHL OL ISNOJS3IY JHL
404 dOIbd3d FNIL d3HLENA V LIVAA
Ol d3NIL 119IHOYd IHL 40 AdIdX3
NV ANILX3 ‘NOISSINSNVY.L ¥Od
ALILNT YHJOMLIN IHL AG FT8VI1IVAY
1ON SITINNVHO d3HLdN4 JHL HO
TINNVHO JHL LVHL NOILIANOD NO

NOISSINSNVYY.L
HO4 F1GVIIVAVY ST TANNVHO IHL
YIHLIHM ‘3LDTT3S NOILYHNDIANOD
187 40 3dAL FHL HLIM 3ONVAH0ODIV
NI NYLM IHL A8 ININYILIA

05.2 4

A3INIHLONTT
dO d30NA3y 40 IANO Sl
HJINIL LIGIHOYd S IHL 40 AdlaX3
HLIM d31VIOOSSY AOld3d INIL VY
NIFHIHM HINIL LISIHOYd ¥S FHL
40 AdIdX3 Ol d0ldd NOILVH3d0
187 3HL 40 FNOCDLNO NV HLIM
JONVAHODIV NI J3INIL LIFIHOHd
dS FHL 40 AdIdX3 IHL 1SNrav

\_os8z $

S1NIOd ONIHOLIAMS daNINYILIA IHONW
{0 INO FHL 40 LNIOd ONIHOLIMS
INIHHYND ¥V ANV NOILYH3IdO
ONIYYHS 10D IHL NO a3svd
A3INYO4Y3d 39 OL NOILYHENDIANOD
(197) M1VL 340439 NILS Vv
40 IdAL Y 'NYLIM THL A9 ‘ININYILIA

NOISSINSNVYY.L J04
ALILNT YHJOMLIN IHL AG FT8VI1IVAY
S1 dS 1SdId IHL OL ISNOJS3Y V
JAIF03d O1 d3ISN TANNVHO d3HLdNA
VvV d0 T3NNVHO 3HL d3HLIHM
US 1SHId FHL 40 ONILLINSNYYL
FHL Y314V NHLM IHL A9 ININYIL3A

0592 4

NOILVYYIdO (197 M1VL IHO43d
NILSIT ¥V ONISN NOISSINSNVYYL
HIHLYNSL V 04 F1av1IvVAY SI
TANNYHO ¥3HL1¥N4 V¥ HO TANNVHD
JHL YIHLIIHM ININYTL3A

ov.ic

/(ovom ﬂ

-0z8z i

aoldad
JNIL 1SHId V 40 AdIdX3 NV 11NN
NOILVHIdO oS d3HLENS V 1IgIHOdd
OL d3NIL 119IHOYd V 3LVILINI

dold3d ANIL 1SdI4
V 40 AdIdX3 NV TILNN NOILVY3d0
dS ¥3H1YN4 V LI9IHOYd
OL ¥3NIL L19IHOYd dS V 3LVLLINI

\_0e/2 4

N 0€9¢

ALILNT MHOMLIN
JHL A9 dIHINDIV TANNYHD IHL NO
LINSNYYL OL SI NYLIAM IHL HOIHM LY
S1NIOd ONIHOLIMS THOIN ¥O INO ANV
ALILNT MHOMLIN THL A9 AIHINDIV
JANNYHO IHL NO d3INYO4¥3d ONI3d
SI NOILYYIdO ONIYVHS (LO2) INIL
ADNVANDD0 1TANNVHO V LVHL ‘ALILNT
MHOMLIN V A9 LNIS ONITYNOIS
INOY4 NYIM THL A9 ‘ININYILIA

¥S 1SYHI4 IHL ‘ALILNT ¥HYOMLIN
Vv OL NYLM FHL A9 ‘LINSNYYL ANV
‘NOILYHIdO S NV HO4 (4S) 1S3N0IY
ONITNAIHIS 1SHI4 ¥V ILVYHINTD
‘NOISSINSNYYL ¥O4 F1aVIIvAY
SI TINNVHO IHL 1VHL NOILIANOD NO

US 1S¥I4 IHL ‘ALILNT
MHYOMLIN V OL NYIM THL A9
‘LINSNYYL ANV ‘NOILYHIdO ¥S NV
HO4 (¥S) 1STINOIY ONITNAIHOS
1S¥I4 V ILVYHINTD NOISSINSNVYHL
1S¥I4 IHL Y04 I1aV1IVAY SI
JANNYHO JHL LYHL NOILIANOD NO

0T/Z i

\_0z9z 4

“-oez 8¢ OlId > o

NOISSINSNVYL J04 F1gVI1IVAY S|
JTINNVHO JHL ¥3H1IIHM ININYTL3d

NOISSINSNVYL LSHId
vV 04 JT1aVIIVAY SI TINNVHO
dH1 d3HLIIHA ININYT13d

orze L€ "Old ®— ooz

ol 9Z OlId » o

Samsung Exhibit 1008, Page 75 of 78



INTERNATIONAL SEARCH REPORT

International application No

PCT/US2019/036313

A. CLASSIFICATION OF SUBJECT MATTER

INV. HO4W74/08
ADD. HO4W72/12

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

HOAW

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

EPO-Internal, WPI Data

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

page 10, paragraph 0124

X WO 2018/062841 Al (LG ELECTRONICS INC
[KR]) 5 April 2018 (2018-04-05)

Y page 6, paragraph 0064 - 0065
A page 19, paragraph 0243 - 0253

page 21, paragraph 0276 - 0278
page 22, paragraph 0285 - 0286

1-8,10,
11,
14-21,
23,24
12,13,
25,26
9,22

Further documents are listed in the continuation of Box C.

See patent family annex.

* Special categories of cited documents :

"A" document defining the general state of the art which is not considered
to be of particular relevance

"E" earlier application or patent but published on or after the international
filing date

"L" document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

"O" document referring to an oral disclosure, use, exhibition or other
means

"P" document published prior to the international filing date but later than
the priority date claimed

"T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

"X" document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

"Y" document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

"&" document member of the same patent family

Date of the actual completion of the international search

1 August 2019

Date of mailing of the international search report

13/08/2019

Name and mailing address of the ISA/

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk

Tel. (+31-70) 340-2040,

Fax: (+31-70) 340-3016

Authorized officer

Atanasovski, Igor

Form PCT/ISA/210 (second sheet) (April 2005)

page 1 of 2
Samsung Exhibit 1008, Page 76 of 78




INTERNATIONAL SEARCH REPORT

International application No

PCT/US2019/036313
C(Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT
Category™ | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X WO 2018/040818 Al (HUAWEI TECH CO LTD 1-4,6,7,
[CN]) 8 March 2018 (2018-03-08) 9-11,
14-17,
19,20,
22-24
A page 1, paragraph 0004 5,8,12,
page 4, paragraph 0039 - 0044 13,18,
page 18, paragraph 0214 - page 19, 21,25,26
paragraph 0224
Y US 2017/231005 Al (BABAEI ALIREZA [US] ET 12,13,
AL) 10 August 2017 (2017-08-10) 25,26
A figure 16 1-11,
page 10, paragraph 0182 - 0184 14-24
page 14, paragraph 0242 - 0243
X,P INTERDIGITAL ET AL: "Initial Access and 1-26
Mobility Procedures in NR-U",
3GPP DRAFT; R1-1900787, 3RD GENERATION
PARTNERSHIP PROJECT (3GPP), MOBILE
COMPETENCE CENTRE ; 650, ROUTE DES
LUCIOLES ; F-06921 SOPHIA-ANTIPOLIS CEDEX
; FRANCE
vol. RAN WG1l, no. Taipei, Taiwan; 20190121
- 20190125
20 January 2019 (2019-01-20), XP051593633,
Retrieved from the Internet:
URL:http://www.3gpp.org/ftp/Meetings%5F3GP
P%5FSYNC/RAN1/Docs/R1%2D1900787%2Ezip
[retrieved on 2019-01-20]
the whole document
Form PCT/ISA/210 (continuation of second sheet) (April 2005)
page 2 of 2

Samsung Exhibit 1008, Page 77 of 78



INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/US2019/036313
Patent document Publication Patent family Publication
cited in search report date member(s) date

WO 2018062841 Al 05-04-2018 US 2019215217 Al 11-07-2019
WO 2018062841 Al 05-04-2018
WO 2018040818 Al 08-03-2018 CN 107787013 A 09-03-2018
WO 2018040818 Al 08-03-2018
US 2017231005 Al 10-08-2017 US 2017231002 Al 10-08-2017
US 2017231005 Al 10-08-2017

Form PCT/ISA/210 (patent family annex) (April 2005)

Samsung Exhibit 1008, Page 78 of 78



	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - description
	Page 28 - description
	Page 29 - description
	Page 30 - description
	Page 31 - description
	Page 32 - description
	Page 33 - description
	Page 34 - description
	Page 35 - description
	Page 36 - description
	Page 37 - description
	Page 38 - description
	Page 39 - description
	Page 40 - description
	Page 41 - description
	Page 42 - description
	Page 43 - description
	Page 44 - description
	Page 45 - description
	Page 46 - description
	Page 47 - description
	Page 48 - description
	Page 49 - description
	Page 50 - description
	Page 51 - description
	Page 52 - description
	Page 53 - description
	Page 54 - description
	Page 55 - description
	Page 56 - description
	Page 57 - description
	Page 58 - claims
	Page 59 - claims
	Page 60 - claims
	Page 61 - drawings
	Page 62 - drawings
	Page 63 - drawings
	Page 64 - drawings
	Page 65 - drawings
	Page 66 - drawings
	Page 67 - drawings
	Page 68 - drawings
	Page 69 - drawings
	Page 70 - drawings
	Page 71 - drawings
	Page 72 - drawings
	Page 73 - drawings
	Page 74 - drawings
	Page 75 - drawings
	Page 76 - wo-search-report
	Page 77 - wo-search-report
	Page 78 - wo-search-report



