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CONTROL PLANE DESIGN FOR BANDWIDTH PART IN NEW RADIO

CROSS-REFERENCE TO RELATED APPLICATIONS & PRIORITY CLAIM
[6061] This application claims the benefit of and priority to International Patent
Cooperation Treaty Application No. PCT/CN2018/087647, filed May 21, 2018, and
Tnternational Patent Cooperation Treaty Application No. PCT/CN2017/111522, filed
November 17, 2017, both of which are assigned to the assignee hereof and hereby
expressly incorporated by reference herein as if fully set forth below and for all

applicable purposes.
TECHNICAL FIELD

[0062] The present disclosure relates generally to wireless communication systems,
and more particularly, to a control plane design for bandwidth part (BWP) in new radio

(NR).
INTRODUCTION

[6603] Wireless communication systems are widely deployed to provide various
telecomurnunication services such as telephony, video, data, messaging, and broadcasts.
Typical wireless conununication systems may employ rmultiple-access technologies
capable of supporting communication with multiple users by sharing available system
resources {e.g., bandwidth, transmit power). Examples of such multiple-access
technologies include Long Term Evolution (LTE) systems, LTE Advanced (LTE-A)
systems, code division multiple access (CDMA) systems, time division multiple access
(TDMA) systems, frequency division multiple access (FDMA) systems, orthogonal
frequency division multiple access (OFDMA} systerus, single-carrier frequency division
multiple access (SC-FDMA) systems, and time division synchronous code division

multiple access {TD-SCDMA) systems.

[6004] In some examples, a wireless multiple-access communication system rmay
include a number of base stations, each simultaneocusly supporting communication for
multiple communication devices, otherwise known as user equipment (UEs). In LTE or
LTE-A vetwork, a set of one or more base stations may define an evolved Node B
{eNB). In other examples {e.g., in a next generation or 5G network), a wireless multiple

access comununication systemn may inclhude a number of distributed units (BUs) (e.g.,
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edge units (EUs), edge nodes (ENs), radio heads (RHs), smart radio heads (SRHs),
transmission reception points (TRPs), ete.) in comnmunication with a number of central
units (CUs) {e.g., central nodes (CNs), access node controllers (ANCs), etc.), where a
sct of one or more distributed vniis, in comnwnication with a central unit, may define an
access node {e.g., a new radio base station (NR BS), a new radio BS (NR NB), a
network node, 5G NB, eNB, a Next Generation NB (gNB), etc.). A BS or DU may
communicate with a set of UEs on downlink channels (e.g.. for transmissions from a BS

or to a UE) and uplink channels (e.g., for transmissions from a UE to a BS or DU).

[0005] These multiple access technologics have been adopted in various
telecomrnunication standards to provide a common protocol that enables different
wireless devices to commaunicate on a municipal, national, regional, and even global
fevel. An example of an emerging telecommunication standard is new radio (NR), for
example, 5G radio access. NR is a set of enhancements to the LTE mobile standard
promulgated by Third Generation Partnership Project (3GPP). 1t is designed to better
support mobile broadband Internet access by improving spectral efficiency, lowering
costs, improving services, roaking use of new spectrum, and better integrating with
other open standards using OFDMA with a cyelic prefix (CP) on the downlink (DL) and
on the uplink (UL) as well as support beamforming, multiple-input multiple-output

(MIMGO) antenna technology, and carrier aggregation.

{8006] However, as the demand for mobile broadband access continges to increase,
there exists a need for further Upprovements in NR techuology. Preferably, these
improvements should be applicable to other multi-access technologies and the

telecommunication standards that employ these technologies.

BRIEF SUMMARY

{00071 The systems, methods, and devices of the disclosure each have several
aspects, no single one of which is solely responsible for its desirable attributes. Without
fimiting the scope of this disclosure as expressed by the claims which follow, some
features will now be discussed briefly. After considering this discussion, and
particularly after reading the section entitled “Detailed Description” one will understand
how the features of this disclosure provide advantages that include soproved

commuications between access points and stations in a wireless network.
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{0008] Certain aspects provide a method for wireless communication by a user
equipment (UE). The method generally includes sending information comprising an
indication of a bandwidth part (BWP) capability of the UE to a base station (BS). The
method also includes receiving, in response to the indication, a configuration from the
BS indicating a set of BWPs available to use for conmunication. The method further

includes performing communications on at least one of the set of BWPs.

{00051 Certain aspects provide a method for wireless communication by a base
station {BS). The method generally includes recetving, from a user equipment (UE),
information comprising an indication of a bandwidth part (BWP) capability of the UE.
The method also includes determining, based on the indication, a configuration
indicating a set of BWPs available for the UE to use for communication. The method

further includes sending the configuration to the UE.

[6010] Certain aspects provide an apparatus for wireless communications. The
apparatus generally includes at least one processor, a fransmifter, a receiver, and a
memory coupled to the at least one processor. The transmitter is configured to transmit
information comprising an indication of a bandwidth part (BWP) capability of the
apparatus to a base station (BS). The receiver is configured to receive, in response to
the indication, a configuration from the BS indicating a set of BWPs available to use for
communication. The at least one processor is configured to perform communications on

at least one of the set of BWPs.

{00611} Certain aspects provide an apparatus for wireless communicatons. The
apparatus generally includes at least one processor, a transmitter, a receiver, and a
memory coupled to the at least one processor. The receiver is configured to receive,
from a aser equipment (UE), information comprising an indication of a bandwidth part
(BWP) capability of the UE. The at least one processor is configured to determine,
based on the indication, a configuration indicating a set of BWPs available for the UE to
use for commnunication. The transroitter is configured to transmit the configuration to

the UE.

[60312] Certain aspects provide an apparatas for wireless commanications.  The
apparatus generally includes means for sending information comprising an indication of

a bandwidth part (BWP) capability of the apparatus to a base station (BS). The
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apparatus also includes means for receiving, in response {0 the indication, a
configuration from the BS indicating a set of BWPs available to use for communication.
The apparatus forther includes means for performing communications on af least one of

the set of BWPs.

[0013] Certain aspects provide an apparatus for wireless communications. The
apparatus generally includes means for receiving, from a user equipment (UE),
information comprising an indication of a bandwidth part (BWP) capability of the UE.
The apparatus also includes means for determining, based on the indication, a
configuration indicating a set of BWPs available for the UE to use for communication.

The apparatus further inchudes means for sending the configuration to the UE.

[0014] Certain aspects of the present disclosure provide a computer-readable
medium having computer executable code stored thereon for wireless communication
by an apparatus. The computer executable code generally includes code for sending
information comprising an indication of a bandwidth part (BWP) capability of the
apparatus to a base station (BS). The computer executable code also includes code for
receiving, in response to the indication. a configuration from the BS indicating a set of
BWPs available to use for communication. The computer executable code further

includes code for performing communications on at least onc of the set of BWPs.

{0015] Certain aspects of the present disclosure provide a computer-readable
medium having computer executable code stored thereon for wireless communication
by an apparatus. The computer executable code generally includes code for receiving,
from a user equipment (UE), information comprising an indication of a bandwidth part
(BWP) capability of the UE. The computer cxecutable code also includes code for
determining, based on the indication, a configuration indicating a set of BWPs available
for the UE to use for communication. The computer executable code further includes

code for sending the configuration to the UE.

[0016] To the accomplishment of the foregoing and related ends, the one or more
aspects comprisc the features bereinafter fully described and particularly pointed out in
the claims. The following description and the annexed drawings set forth in detail
certain Hlustrative features of the one or more aspects. These features are indicative,

however, of but a few of the various ways in which the principles of various aspects
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may be employed, and this description is intended to include all such aspects and their

equivalents.

BRIEF DESCRIPTION OF THE DRAWINGS

{0017] So that the manner in which the above-recited features of the present
disciosure can be understond in detail, a more particular description, briefly summarized
above, may be had by reference to aspects, some of which are illustrated in the
appended drawings. It is to be noted, however, that the appended drawings illustrate
only certain typical aspects of this disclosure and are thercfore not to be considered

limiting of its scope, for the description may admit to other equally effective aspects.

{0018] FIG. 1 is a block diagram conceptually illustrating an example
telecomununications  system, i accordance with certain aspects of the present

disclosure.

{0019 FIG. 2 is a block diagram illustrating an example logical architecture of a
distributed radio access network (RAN). in accordance with certain aspects of the

present disclosure.

{0020] FIG. 3 is a diagram illustrating an example physical architecture of a

distributed RAN, in accordance with certain aspects of the present disclosure.

{0021} FIG. 4 is a block diagram conceptually illustrating a design of an exarple
base station (BS) and user equipment (UE), in accordance with certain aspects of the

present disclosure.

{6022} FIG. 5 is a diagram showing examples for implementing a communication

protocol stack, in accordance with certain aspects of the present disclosuare.

{6023 FIG. 6 illustrates an example of a downlink-centric sabframe, in accordance

with certain aspects of the present disclosure.

{6024] FIG. 7 illustrates an example of an uplink-centric subframe, in accordance

with certain aspects of the present disclosure.

{0025} FIG. & illustrates an example deployment use scenarios of BWP in a

comrounication system, in accordance with certain aspects of the present disclosure.
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{80261 FIG. 9 illustrates example operations for wireless comumunications
performed by a user equipment, in accordance with certain aspects of the present

disclosure.

[0627] FIG. 10 illustrates example operations for wireless communications

performed by a base station, in accordance with certain aspects of the present disclosure.

{0028] FIG. 11 illustrates an example call flow of a radio resource control {RRC)

procedure, in accordance with certain aspects of the present disclosure,

{0029] FIG. 12 illustrates a communications device that may include various
componenis configured to perform operations for the techniques disclosed herein, in

accordance with aspects of the present disclosure.

{60306] To facilitate understanding, identical reference numerals have been used,
where possible, to designate identical elements that are common to the figures. It is
contemplated that elements disclosed in one aspect may be beneficially utilized on other

aspects without specific recitation.
DETAILED DESCRIPTION
{6031} Aspects of the present disclosure provide apparatus, methods, processing

systems, and computer readable medivms for new radio (NR) (new radio access

technology or 3G technology).

{06632] NR may support various wireless compmmunication services, such as Enhanced
mobile broadband (eMBB) targeting wide bandwidth (e.g. 80 MHz beyond), millimeter
wave (mmW) targeting high carrier frequency {e.g. 27 GHz or beyond), massive MTC
(mMTC) targeting non-backward compatible MTC techniques, and/or mission critical
targeting ultra-reliable low latency communications (URLLC). These services may
include latency and reliability requirements. These services may also have different
transmission time intervals (TTI) to meet respective quality of service (QoS)

requirements. In addition, these services may co-exist in the same subframe.

{6033] Aspects provide techniques and apparatus for a control plane design for
bandwidth part (BWP) in NR. [n particular, aspects provide techniques for configuring

a UE with a set of BWPs to use for communication, based on a BWP capability of the
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UE. Using aspects presented herein, a UE may report its BWP capability to the gNB
(e.g., in a UE capability enquiry procedure). The gNB may determine a set of BWPs
available for the UE to use for communication, based in part on the BWP capability of
the UE. The gNB may send a (re)-configuration comprising the set of BWPs to the UE.
The UE may use the set of BWPs for one or more procedures (e.g., radio resource
control (RRC) procedures, mobility procedures, paging procedures, etc.) in NR. As
described in more detail below, in some aspects, the gNB may re-configwre the

particular set of BWPs for the UE, based on the particular procedure in NR.

[0034] The following description provides examples, and is not limiting of the
scope, applicability, or examples set forth in the claims. Changes may be made in the
function and arrangement of elements discussed without departing from the scope of the
disclosure. Various examples may omit, substitute, or add various procedures or
components as appropriate. For instance, the methods described may be performed in
an order different from that described, and various steps may be added, omitied, or
combined. Also, features described with respect to some examples may be combined in
some other examples. For exarople, an apparatus may be implemented or a moethod may
be practiced using any number of the aspects set forth herein. In addition, the scope of
the disclosure is intended to cover such an apparatus or method which s practiced using
other structure, functionality, or structure and functionality in addition to or other than
the various aspects of the disclosure set forth herein. It should be understood that any
aspect of the disclosure disclosed herein may be embodied by one or more elements of a
claim. The word "exemplary” is used herein to mean “serving as an example, instance,
or illustration.” Any aspect described hercin as “exemplary” is not necessarily to be

construed as preferred or advantageous over other aspects.

{30351 The techniques described herein may be used for various wircless
compunication networks such as LTE, COMA, TDMA, FODMA, OFDMA, SC-FDMA
and other networks. The terms “network” and “system” are often used interchangeably.
A CDMA network may implement a radio technology such as Universal Terresirial
Radio Access (UTRA), edma?000, etc. UTRA includes Wideband CODMA (WCDMA)
and other varntants of CDMA. cdma?004 covers 1S-2000, 15-95 and 1S-856 standards.
A TDMA network may implement a radio technology such as Global System for

Mobile Communications (GSM). An OFDMA network may ioplement a radio
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technology such as NR (e.g. 3G RA), Evolved UTRA (E-UTRA), Ulira Mobile
Broadband (UMB), IEEE 802.11 (Wi-Fi), IEEE 802.16 (WiMAX), IEEE 802.20, Flash-
OFDMA, etc. UTRA and E-UTRA are part of Universal Mobile Telecommunication
Systern (UMTS). NR is an emerging wireless communications technology under
development in conjunction with the 3G Technology Forum (3GTF). 3GPF Long Term
Evolution (LTE) and LTE-Advanced (L TE-A) are releases of UMTS that use E-UUTRA.
UTRA, E-UTRA, UMTS, LTE, LTE-A and GSM are described in documents from an
organization named “3rd Generation Partnership Project” (3GPP). ¢cdma2000 and UMB
are described in documents from an organization named “3rd Generation Partnership
Project 27 (3GPP2). The techniques described herein may be used for the wireless
networks and radio technologies mentioned above as well as other wireless networks
and radio technologies. TFor clarity, while aspects may be described herein using
terminology commonly associated with 3G and/or 4G wireless technologies, aspects of
the present disclosure can be applied in other generation-based communication systems,

such as 5G and later, including NR technologies.

EXAMPLE WIRELESS COMMUNICATIONS SYSTEM

{0036] FIG. 1 illustrates an example wireless network 100, such as a new radio

{NR) or 5G network, in which aspects of the present disclosure may be performed.

{0037} As ittustrated in FIG. 1, the wireless network 100 may include a number of
base stations {BSs) 110 and other network entitics. A BS may be a station that
communicates with UBs. Each BS 110 may provide commwnication coverage for a
particular geographic area. In 3GPP, the term “cell” can refer to a coverage area of a
Node B and/or a NB subsystem serving this coverage area, depending on the context in
which the term is used. In NR systems, the term “cell” and evolved NB (eNB), NB, 5G
NB, Next Generation NB (gNB), access point (AP), BS, NR BS, 5G BS, or transmission
reception point (TRP) may be interchangeable. In some examples, a cell may not
necessarily be stationary, and the geographic area of the cell may move according to the
location of a mohile BS. In some exampies, the BSs may be interconnected (o one
another and/or to one or more other BSs or network nodes (not shown) in the wireless
network 100 through various types of backhaul interfaces such as a direct physical

connection, a virtual network, or the like using any suitable transport network.
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{0038] In general, any number of wireless networks may be deployed in 2 given
geographic area.  Fach wiureless network may support a particular radio access
technology (RAT) and may operate on one or more frequencies. A RAT may also be
referred to as a radio technology, an air interface, etc. A frequency may also be referred
to as a carrier, a frequency channel, etc. Each frequency may support a single RAT in a
given geographic area in order to avoid interference between wirgless networks of

different RATs. In some cases, NR or 5G RAT networks may be deployed.

{0035 A BS may provide communication coverage for a macro cell, a pico cell, a
femto cell, and/or other types of cell. A macro cell may cover a relatively large
geographic area {(e.g., several kilometers in radius) and may allow unrestricted access by
UEs with service subseription. A pico cell may cover a relatively small geographic area
and may allow unrestricted access by UEs with service subscription. A femto cell may
cover a relatively small geographic arca (¢.g., a home) and may allow resiricted access
by UEs having association with the femto cell (e.g., UBEs in a Closed Subscriber Group
{CSG), UEs for users in the home, etc.). A BS for a macro cell may be referred to as a
macro BS. A BS for a pico cell may be referred to as a pico BS. A BS for a femto cell
may be referred to as a femto BS or a home BS. In the example shown in FIG. 1, the
BSs i10a, 110b and 110c may be macro BSs for the macro cells 102a, 102b and 102c,
respectively. The BS 110x may be a pico BS for a pico cell 102x. The BSs 110y and
110z may be femto BS for the femto cells 102y and 102z, respectively. A BS may

support one or multiple (e.g., three) cells.

[0040] The wireless network 100 may also include relay stations. A relay station is
a station that receives a transmission of data and/or other information from an upstream
station {c.g., a BS or a UE) and sends a wansmission of the data and/or other
information to a downstream station {e.g., a UE or a BS). A relay station may also be a
UE that relays transmissions for other UHs. In the example shown in FIG. 1, arelay
station 110r may communicate with the BS 110a and a UE 120 in order to facilitate
comnunication between the BS 110a and the UE 120r. A relay station may also be

referred to as arelay BS, arelay, etc.

[6041] The wireless network 100 may be a heterogeneous network that includes
BSs of different types, e.g., macro BS, pico BS, femto BS, relays, etc. These different

types of BSs may have different transmit power levels, different coverage areas, and
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different tmpact on interfercnce in the wireless network 100, For exaraple, macro BS
may have a high transmit power level {e.g., 20 Watts) whereas pico BS, femto BS, and

relays may have a lower transmit power level (e.g., I Wait).

[06042] The wireless network 100 may support synchronous or asynchronous
operation. For synchronous operation, the BSs may have similar frame timing, and
transmissions from different BSs may be approximately aligned in tme. For
asynchronous operation, the BSs may have different frame tirning, and transmissions
from different BSs may not be aligned in time. The techniques described herein may be

used for both synchronous and asynchronous operation.

{0043} A network controller 130 may be coupled t a set of BSs and provide
coordination and control for these BSs. The network controlier 130 may conununicate
with the BSs 110 via a backhaul. The BSs 110 may also communicate with one

another, e.g., directly or indirectly via wireless or wireline backbaul.

[0044] The UEs 120 (e.g., 120x, 120y, etc.) may be dispersed throughout the wireless
network 100, and each UE may be stationary or mobile. A UE may also be referred to
as a mobile station, a termunal, an access terminal, a subscriber unit, a station, a
Customer Premises Equipment (CPE), a cellular phone, a smart phone, a personal
digital assistant (PDA), a wireless modem, a wireless commaunication device, a
bandheld device, a laptop computer, a cordless phone, a wireless local loop (WLL)
station, a tablet, a camera, a gaming device, a netbook, a smartbook, an ultrabook, a
medical device or medical equipment, a biometric sensor/device, a wearable device such
as a smart watch, smart clothing, smart glasses, a smart wrist band, smart jewelry
(e.g., a smaxt ring, a smaxt bracelet, ¢tc.), an entertainment device (e.g., a music device,
a video device, a satellite radio, etc.), a vehicular component or sensor, a smart
meter/sensor, indusérial manufacturing equipment, a global positioning system device,
or any other suitable device that is configured to communicate via a wireless or wired
mediurn. Some UEs may be considered evolved or machine-type comununication
(MTC) devices or evolved MTC (eMTC) devices. MTC and eMTC UEs include, for
example, robots, drones, remote devices, sensors, meters, monitors, location tags, etc.,
that may communicate with a BS, another device {e.g., remote device), or some other
entity. A wireless node may provide, for example, connectivity for or to a network

{e.g., a wide area network such as Internet or a cellular network) via a wired or wireless
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comununication link. Some UHs may be considered Internet-of-Things (IoT) or

narrowband foT {(NB-I0T) devices.

[6045] In FIG. 1, a solid Hne with double arrows indicates desired transmissions
between a UE and a serving BS, which is a BS designated to serve the UE on the
downlink andfor uplink. A dashed line with double arrows indicates interfering

transmissions between a UE and a BS.

[0046] Certain wireless networks {e.g., LTE) utilize orthogonal frequency division
multiplexing (OFDM) on the downlink and single-carrier frequency division
multiplexing (SC-FDM) on the oplink. OFDM and SC-FDM partition the system
bandwidth into multiple (K) orthogonal subcarriers, which are also commonly referred
to as tones, bins, subbands, etc. Each subcarrier may be modulated with data. In
general, modulation symbols are sent in the frequency domain with OFDM and in the
time domain with SC-FDM. The spacing between adjacent subcarriers may be fixed,
and the total number of subcarriers (K) may be dependent on the systero bandwidth,
For example, the spacing of the subcarriers may be 15 kHz and the mininuim resource
allocation (called a resource block (RB)) may be 12 subcarriers (or 180 kHz).
Consequently, the nominal FFT size may be equal to 128, 256, 512, 1024 or 2048 for
system bandwidth of 1.25, 2.5, 5, 10 or 20 megahertz (MHz}, respectively. The system
bandwidth may also be partitioned into subbands. For example, a subband may cover
1.08 MHz (i.e., 6 RBs), and there may be 1, 2, 4, § or 16 subbands for system
bandwidth of 1.25, 2.5, 5, 10 or 20 MHz, respectively.

{60471 While aspects of the examples described herein may be associated with LTE
technologies, aspects of the present disclosure may be applicable with other wireless
comrounications systerns, such as NR. NR may otilize OFDM with a CP on the aplink
and downlink and include support for half-duplex operation using time division duplex
(TDD). A single component carrier bandwidth of 100 MHz may be supported. NR
resource blocks rmay span 12 sub-carriers with a sub-carrier bandwidth of 75 kHz over a
0.1 ms duration. Each radio frame may consist of 2 half frames, each half frame
consisting of 5 subframes, with a length of 10 ms. Consequently, each subframe may
have a length of 1 ms. Each subframe may indicate a link direction (i.e., DL or UL) for
data transmission and the link direction for ecach subframe may be dynamically

switched. Each subframe may include DL/UL data as well as DL/UL control data. UL
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and DL subframes for NR (in one refercnce example) are described in more detail
below with respect to FIGs. 6 and 7. Beamforming may be supported and beam
direction may be dynamically configured. MIMO transmissions with precoding may
also be supported. MIMO configurations in the DL may support up fo 8 transmit
antennas with multi-layer DL transmissions up to 8 strearos and up to 2 streams per UE.
Multi-layer wansmissions with up to 2 streams per UE may be supported. Aggregation
of multiple cells may be supported with up to 8 serving celis. Alternatively, NR may
support a different air interface, other than an OFDM-based. NR networks may include

entities such CUs and/or DUs.

[0045] In some examples, access to the aiv interface may be scheduled, wherein a
scheduling entity (e.g.. a BS) allocates resources for communication among sorme or all
devices and equipment within its service arca or cell. Within the present disclosure, as
discussed further below, the scheduling entity may be responsible for scheduling,
assigning, reconfiguring, and releasing resources for one or more suhordinate entities.
That is, for scheduled communication, subordinate entities utilize resources allocated by
the scheduling entity. BSs are not the only entities that may function as a scheduling
entity. That is, in soroe examples, a UE may function as a scheduling entity, scheduling
resources for one or more subordinate entities {(g.g., one or more other UEs). In this
example, the UE is functioning as a scheduling entity, and other UEs utilize resources
scheduled by the UE for wireless communication. A UE may function as a scheduling
entity in a peer-to-peer (P2P) network, and/or in 2 mesh network. In a mesh network
example, UEs may optionally communicate directly with one another in addition to

comnunicating with the scheduling entity.

{6049] Thus, in a wireless communication network with a scheduled access to time-—
frequency resources and having a cellular configuration, a P2P configuration, and a
mesh configuration, a scheduling entity and one or more subordinate entities ray

communicate utilizing the scheduled resources.

[0650] FIG. 2 illustrates an example logical architecture of a distributed radio access
network (RAN) 200, which may be implemented in the wireless communication system
illustrated in FIG. 1. A 5G access node 206 may inchide an access node controller
(ANC) 202. The ANC 202 may be a central anit (CU) of the distributed RAN 200. The

backhaul interface to the next generation core network (NG-CN) 204 may terminate at
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the ANC 202. The backbaul interface to neighboring next generation access nodes
(NG-ANs) 210 may terminate at the ANC 202, The ANC 202 may include one or more

TRPs 208. As described above, a TRP may be used interchangeably with “cell”.

[06051] The TRPs 208 may be a DU. The TRPs may be connected to one ANC
(ANC 202} or more than one ANC (not illustrated). For example, for RAN sharing,
radio as a service (RaaS), and service specific AND deployments, the TRP may be
connected to more than one ANC. A TRP 208 may include one or more antenna potts.
The TRPs may be configured to individually {(e.g., dynamic selection) or jointly (e.g.,

joint transmission) serve traffic to a UE.

[06052] The logical architecture may support fronthauling solutions across different
deployment types. For example, the logical architecture may be based on transmit
network capabilities (e.g., bandwidth, latency, andfor jitter). The logical architecture
may share features and/or components with LTE. The NG-AN 210 may support dual
connectivity with NR. The NG-AN 210 may share a common fronthaul for LTE and
NR. The logical architecture may enable cooperation between and among TRPs 208.
For example, cooperation may be preset within a TRP and/or across TRPs via the ANC

202, An inter-TRP interface may not be present.

[6053] The logical architecture may have a dynamic configuration of split logical
functions. As will be described in more detail with reference to FIG. 3, the Radio
Resource Control (RRC) layer, Packet Data Convergence Protocol (PDCP) layer, Radio
Link Control (RLC) layer, Medium Access Control {(MAC) layer, and a Physical (PHY)
layers may be adaptably placed at the DU or CU (e.g., TRP or ANC, respectively). A
BS may include a central unit (CU) {e.g., ANC 202} and/or one or mwore distributed

units (e.g., one or more TRPs 208).

[6054] FIG. 3 illustrates an example physical architecture of a distributed RAN 300,
according to aspects of the present disclosure. A centralized core network unit (C-CU)
302 may host core network functions. The C-CU 302 may be centrally deployed. C-
CU functionality may be offloaded {e.g., to advanced wireless services (AWS)), in an
effort to handle peak capacity. A centralized RAN onit (C-RU) 304 may host one or
more ANC functions. The C-RU 304 may host core network functions locally. The C-

RU 304 may have distributed deployment. The C-RU 304 may be close to the network
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edge. A DU 306 may host one or more TRPs. The DU 306 may be located at edges of

the network with radio frequency (RF) functionality.

[B055] FIG. 4 illustrates exarople components of the BS 110 and UE 126 illastrated
in FIG. 1, which may be used to implement aspects of the present disclosure. As
described above, the BS may include a TRP. One or more coraponents of the BS 110
and UE 120 may be used to practice aspects of the present disclosure. For exarople,
antennas 452, Tw/Rx 222, processors 466, 458, 464, and/or controller/processor 480 of
the UE 120 and/or antennas 434, processors 460, 420, 438, and/or controller/processor
440 of the BS 110 may be used to perform the operations described berein and

Hustrated with reference to F1Gs. 9-10.

{6056] FIG. 4 shows a block diagram of a design of a BS 110 and a UE 120, which
may be one of the BSs and one of the ULs in FIG. 1. For a restricted association
scenario, the BS 110 may be the macro BS 110c in FIG. 1, and the UE 120 may be the
UE 120y. The BS 110 may also be a BS of some other type. The BS 110 may be
equipped with antennas 434a through 4341, and the UE 120 may be equipped with

antennas 452a through 452r.

{00571 At the BS 110, a transmit processor 420 may receive data from a data source
412 and control information from a controller/processor 440. The control information
may be for the Physical Broadcast Channel (PBCH), Physical Control Format Indicator
Channel (PCFICH), Physical Hybrid ARQ Indicator Channel (PHICH), Physical
Downlink Control Channel (PDCCH), etc. The data may be for the Physical Downlink
Shared Channel (PDSCH), etc. The processor 420 may process (e.g., encode and
symbol map) the data and control information to obtain data symbols and control
symbols, respectively. The processor 420 may also generate reference symbols, e.g., for
the PSS, 858, and cell-specific reference signal. A wansmit (TX) multiple-input
multiple-output  (MIMO) processor 430 may performa spatial processing  (e.g.,
precoding) on the data syrobols, the control symbols, and/or the reference symbols, if
applicable, and may provide output symbol streams to the modulators (MODs) 432a
through 432t. For example, the TX MIMQO processor 430 may perform certain aspecits
described herein for RS mmitiplexing. Each modulator 432 may process a respective
output symbol stream (e.g., for OFDM, etc.) to obtain an output sample stream. Each

modulator 432 may further process {e.g., convert to analog, amplify, filter, and
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upconvert) the output sample strearn to obtain a downlink signal. Downlink signals
from modulators 432a through 432t may be transmitted via the antennas 434a through

434¢, respectively.

[0058] At the UE 120, the antennas 452a through 452r may receive the downlink
signals from the base station 110 and may provide received signals to the demodulators
(DEMODs) 454a through 454, respectively.  Each demodulator 454 may condition
(e.g., filter, amplify, downconvert, and digitize) a respective received signal to obtain
input samples. Each demodulator 454 may further process the input samples (e.g., for
OFDM, etc.) to obtain received symbols. A MIMO detecior 456 may obtain received
symbols from all the demodulators 454a through 454, perform MIMO detection on the
received symbols if applicable, and provide detected symbols. TFor example, MIMO
detector 456 may provide detected RS transmitted using techniques described herein. A
recetve processor 458 may process (e.g., demodulate, deinterfeave, and decode) the
detected syrobols, provide decoded data for the UE 120 to a data sink 460, and provide

decoded control information to a controller/processor 480.

[06059] On the oplink, at the UE 120, a transimt processor 464 may receive and
process data (e.g., for the Physical Uplink Shared Channel (PUSCH)) from a data
sowrce 402 and control information (e.g., for the Physical Uplink Control Channel
(PUCCH) from the controller/processor 480. The transmit processor 464 may also
generate reference symbols for a reference signal. The symbols from the transmit
processor 464 may be precoded by a TX MIMO processor 466 if applicable, further
processed by the demodulators 454a through 434r {e.g., for SC-FDM, etc.), and
transtpitted to the BS 110, At the BS 110, the uplink signals from the UE 120 may be
recetved by the antennas 434, processed by the modulators 432, detected by a MIMO
detector 436 if applicable, and further processed by a receive processor 438 to obtain
decoded data and control information sent by the UE 120. The receive processor 438
may provide the decoded data to a data sink 439 and the decoded control information to

the controller/processor 440.

{06060] The controllers/processors 440 and 480 may direct the operation at the base
station 110 and the UE 120, respectively. The processor 440 and/or other processors
and modules at the base station 110 may perform or direct, e.g., the execution of the

functional blocks illustrated in FIG. 10 and/or other processes for the techniques
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described herein. The processor 480 and/or other processors and modules at the UE 120
may also perform or direct, e.g., the execution of the functional blocks illustrated in
FIG. 9 and/or other processes for the techniques described herein. The memories 442
and 482 may store data and program codes for the BS 110 and the UE 120, respectively.
A scheduler 444 may schedule UBs for data transmission on the downlink and/or

uplink.

[6061] FIG. 5 illustrates a diagram 300 showing examples for implementing a
communications protocol stack, according to aspects of the present disclosure. The
ilustrated conmumunications protocol stacks may be implemented by devices operating in
a in a 5G system (e.g., a system that supports uplink-based mobility). Diagram 500
illustrates a communications protocol stack including a Radio Resource Control (RRC)
fayer 510, a Packet Diata Convergence Protocol (PDCP) layer 515, a Radio Link Control
(RLC) layer 520, a Medium Access Control (MAC) layer 525, and a Physical (PHY)
fayer 530. Tn various examples the layers of a protocol stack may be iroplemented as
separate modules of software, portions of a processor or ASIC, portions of non-
collocated devices connected by a comnwnications link, or various combinations
thereof. Collocated and non-collocated implersentations may be used, for example, in a

protocol stack for a network access device (e.g.. ANs, CUs, and/or DUs) or a UE.

{6062} A first option 5305-a shows a split implementation of a protocol stack, in
which implementation of the protocol stack is split between a centralized network
access device (e.g., an ANC 202 in FIG. 2) and distributed network access device
(e.g.. DU 208 in FIG. 2). In the first option 505-a, an RRC layer 510 and a PDCP layer
515 may be implemented by the central unit, and an RLC layer 520, a MAC layer 525,
and a PHY layer 530 may be implemented by the DU. In various examples the CU and
the DU may be collocated or non-collocated. The first option 505-a may be useful in a

macro cell, ricro cell, or pico cell deployment.

[0063] A second option 505-b shows a unified implementation of a protocol stack,
in which the protocol stack is implemented in a single network access device
(e.g., access node {(AN), new radio base station (NR BS), a new radio Node-B (NR NB),
a network node (NN), or the like.). In the second option, the RRC layer 510, the PDCP
layer 515, the RLC layer 520, the MAC layer 525, and the PHY layer 530 may each be
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implemented by the AN, The second option 505-b may be useful in a fernto ccll

deployment.

[0064] Regardless of whether a network access device implements part or all of a
protocol stack, a UE may implement an entire protocol stack {e.g.. the RRC layer 510,

the PDCP layer 515, the RLC layer 520, the MAC layer 525, and the PHY layer 530).

{6065] FIG. 6 is a diagram showing an example of a DL-centric sabframe 60¢. The
DL-~centric subframe 600 may include a control portion 602. The coutrol portion 602
may exist in the initial or beginning portion of the DL-centric subframe. The control
portion 602 may include various scheduling information and/or control information
corresponding to various portions of the DL-centric subframe 600. In some
configurations, the control portion 602 may be a physical DL control channel (PDCCH]),
as indicated in FIG. 6. The DlL-centric subframe 600 may also include a DL data
portion 634. The DL data portion 604 may be referred to as the payload of the DL-
centric subframe 600. The DL data portion 604 may include the communication
resources utilized to conununicate DL data from the scheduling entity (e.g., UE or BS)
to the subordinate entity (e.g., UE). In some configurations, the DL data portion 604

may be a physical DL shared channel (PDSCH).

[0066] The DL-centric subframe 600 may also include a common UL portion 606.
The common UL portion 606 may sometimes be referred to as an UL burst, a common
UL burst, andfor various other suitable terms. The common UL portion 606 may
include feedback information corresponding to various other portions of the DL-centric
subframe 600. For example, the common UL portion 606 may include feedback
information corresponding to the control portion 602. Non-luviting examples of
feedback information may include an ACK signal, a NACK signal, a HARQ indicator,
and/or various other suitable types of information. The common UL portion 606 may
include additional or alternative information, such as information pertaining to random
access channel (RACH) procedures, scheduling requests (SRs), and various other
suitable types of information. As illastrated in FIG. 6, the end of the DL data portion
604 may be separated in time from the beginning of the common UL portion 606. This
time scparation may be referred to as a gap, a guard period, a guard interval, and/or
various other suitable terros. This separation provides tune for the switch-over from DL

comnmnication {e.g., reception operation by the subordinate entity {(e.g.. UE)) to UL
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comrounication (¢.g., transmission by the subordinate eatity (e.g., UE). One of
ordinary skill in the art will understand that the foregoing is merely one example of a
DL-centric subframe and alternative structures having similar features may exist

without necessarily deviating from the aspects described herein.

[6067] FIG. 7 is a diagram showing an example of an UL-centric subframe 700. The
UL-centric subframe 700 may include a control portion 702. The control portion 702
may exist in the initial or beginning portion of the Ul-centric subframe 700. The
control portion 702 in FIG. 7 may be similar to the control portion 602 described above
with reference to FIG. 6. The Ul-centric subframe 700 may also include an UL data
portion 704. The UL data portion 704 may be referred fo as the payload of the UL-
centric subframe. The UL portion may refer to the conmunication resources utilized to
communicate UL data from the subordinate entity (e.g., UE) to the scheduling entity

{e.g., UE or BS). In some configurations, the control portion 702 may be a2 PDCCH.

{0068] As lustrated in FI1G. 7, the end of the control portion 702 may be separated
in time from the beginning of the UL data portion 704. This time separation roay be
referred to as a gap, guard period, guard interval, and/or various other suitable terms.
This separation provides time for the switch-over from DL coramunication (e.g.,
reception operation by the scheduling entity) to UL communication {(e.g., transmission
by the scheduling entity). The UL-centric subframe 700 may also include a common
UL portion 706. The common UL portion 706 in FIG. 7 may be similar to the common
UL portion 606 described above with reference to FIG. 6. The common UL portion 706
may additionally or alternatively include information pertaining to chanvel quality
indicator (CQI), sounding reference signals (SRSs}, and various other suitable types of
information. One of ordinary skill in the art will understand that the foregoing is merely
one example of an UL-centric subframe and alternative structures having similar

features may exist without necessarily deviating from the aspects described berein.

{6069] In some circumstances, two or more ssbordinate entities (e.g., UEs) may
commuinicate with each other using sidelink signals. Real-world applications of such
sidelink communications may include public safety, proximity services, UE-to-network
relaying, vehicle-to-vehicle (V2V) communications, Internet of Evervibing (IoE)
comynunications, foT communications, mission-critical mesh, and/or various other

suitable applications. Generally, a sidelink signal may refer to a signal communicated
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fromn one subordinate entity (e.g., UE1l) 1o another subordinate entity {(c.g., UEZ)
without relaying that comunanication through the scheduling entity (e.g., UE or BS),
even though the scheduling entity may be uvtilized for scheduling and/or control
purposes.  In some examples, the sidelink signals may bhe communicated using a
licensed spectrum (unlike wireless local area networks, which typically use an

unlicensed spectrom).
EXAMPLE CONTROL PLANE DESIGN FOR BWP IN NR

[0070] Certain wireless communication systems (e.g., such as NR) may support
operations {e.g., RRC operations, mobility operations, paging/system information
operations, etc.) with one or more different portions of bandwidth {or bandwidth parts
(BWPs)) within one or more carriers of the cell. The BWP may be defined by a
particular frequency rvange, center frequency, and/or numerology. Supporting BWPs
may enable a communication system {e.g., NR) to support UEs with less receiver
bandwidth capability than 2 whole system bandwidth and/or optimize UE power
consuroption. For example, in some cases, the maxinuim bandwidth per carrier (e.g., in
NR)} may be 400 MHz, where a given UE may have a lower maximum receive

bandwidth {e.g., 20 MHz, 100 MHz, etc.}.

{6071} For a connected UE, one or more multiple UE-specific BWPs can be
configured via RRC signaling. In some cases, oune or more BWPs can be orthogonal or
{(partially) overlapped with one or more other BWPs. In addition, NR may support
different numerologies, frequency location. and/or bandwidth for each BWP. As used
herein, the term numerology generally refers to a set of parameters that define a
structure of time and frequency resources used for commumnication. Such parameters
may include, for example, subcarrier spacing, type of cyclic prefix (CP) {(e.g., such as
normal CP or extended CP), and transmission time intervals (TTIs) {e.g., such as

subframe or slot durations).

[6072] In Rel-15, a UE may be configured with multiple BWPs {e.g., for each
carrier). However, there is generally at most one active downlink (DL) BWP and at
most one active uplink (UL) BWP for the UE at a given time for a serving cell. From
the UE’s perspective, a cell may be associated with a single block of synchronization

signal (55} resources. When in an idle/inactive state, the UE may search for a 88 block
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with remaining minimum system information (RMSE), and may regard the associated
BWP of the cell as the initial active BWP. Tn some cases, NR may enable a single
scheduling downlink control information (BCI) to switch the UE’s active BWP from

one BWPE to another BWP (of the same link direction within a given serving cell).

{6073]) FIG. 8 illustrates example deployment use scenarios of BWPs in a
comununication system (e.g., Rel-15), according to certain aspects of the present
disclosure. As shown in this example, the maximum bandwidth of the carrier 800 is
400 MHz. and the carrier 800 may be configured with multiple BWPs (e.g.. BWP1 802,
BWP2 804, BWP3 806 and BWP4 808), cach having a handwidth that is a subset (e.g.,
20 MHz, 100 MHz, etc.) of the carrier bandwidth.

[6074] In sorpe aspects, the comuunication system may use BWP(s) to suppott a
UE’s reduced bandwidth capability. As shown in FIG. 8, assuming the UE’s receiver
bandwidth capability is 100 MHz. the gNB can configure the UE with BWP1 802,
which has a bandwidth of 100 MHz. In some cases, the gNB can quickly indicate
which of the BWPs the UE can use with DCE In this manver, the gNB can support UEs

that have a reduced bandwidth capability.

{06075] in some aspects, the communication system may also support the use of
BWPs with intra-band carrier aggregation {CA). For example, as shown in FIG. 8, a
UE can be configured with BWP1 802 and BWP2 804, which can be non-contiguous.
In some cases, if multiple non-contiguous BWPs are activated at the same time, the

BWPs may work jointly with CA. In some cases, CA may be replaced by BWP(s).

[6076] in some aspects, the coromunication system roay use BWP(s) to optimize the
UE’s power consumption. For example, in some cases, the UE can be configured with
two BWPs that have the same center frequency. As shown in FIG. 8, the UE can be
configured with a BWP3 806 and a BWP4 808 that have the same center frequency, but
where BWP4 808 has a wider bandwidth than BWP3 806. In such a configuration, the
gNB can configure the UE to use BWP3 806 to monitor for control channels, and
configure the UE to receive data on BWP4 808, Thus, if the UE wants to receive data,

it can switch to BWP4 808 to receive data (e.g., PDSCH).

(6677} As noted above, aspects presented herein provide techniques for optimizing

the configuration of BWPs for one or more procedures in NR. Such procedures, for
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exarople, may include _ procedures, mobility {(e.g., handover) procedures, paging
example, may include RRC procedures, mobility (e.g., handover) procedures, paging

p]“(}C-SdUI'CS, ete.

[6078] FIG. 9 illustrates exarople operations 900 for wireless communications, in
accordance with aspects of the present disclosure. Operations 900 may be performed,

for example, by a UE, such as UE 120 shown in FIG. 1.

{60791 Operations 900 begin, at 902, where the UE sends information that includes
an indication of a BWP capability of the UE to a base station (¢.g., gNB). At 904, the
UE receives, in response to the indication, a configuration from the base station
indicating a set of BWPs avatiable to use for communication. At 906, the UE performs

communications on at least one of the set of BWPs.

[6086] FIG. 10 illustrates example operations 1000 for wireless communications, in
accordance with aspects of the present disclosure. Operations 1000 may be performed,

for example, by a base station (e.g., a gNB), such as BS 110 shown in FIG. 1.

{60811 Operations 1000 begin, at 1002, where the base station receives, from a UE,
information that includes an indication of a BWP capability of the UE. At 1004, the
base station determines, based on the indication. a configuration indicating a set of
BWPs available for the UE to use for commmunication. At 1006, the base station sends

the configuration to the UE.

{6082} in some aspects, the gNB may configure a UE in a connected state via RRC
with a set of BWPs, based on a capability of the UE. FIG. 11 illustrates an example call
flow 1100 of a RRC procedure between a UE and gNB that can be used to configure a
UE with one or more BWPs, in accordance with certain aspects of the present

disclosure.

{6083] As shown, the gNB may send a request (e.g., UECapabilityEnguiry) to the
UE for one or more capabilities of the UE (1102). In respounse to the request, the UE
may send a message (e.g., UECapabilityInformation) that includes the UE capabilities
to the gNB (1104). The UE capabilitics may include at least one of a BWP capability or
CA capability. In one aspect, the BWP capability of the UE may include a maximur
receive bandwidth of the UE. In one aspect, the BWP capability may include a list of

supported receive bandwidths of the UE. In one aspect, the BWP capability may
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include an indication of the UE’s capability to switch from one BWP to another BWP.
For example, the BWP switch capability may include at feast one of a list of latencies of
all BWP switch combinations (e.g., between BWPs) or a maximum latency of all the
BWP switch combinations (e.g.. between BWPs). In some aspects, the BWP capability
may include any combination of the above. The granularity of the BWP capability may
be per component carrier (CC) or per CA combination. That is, the BWP capability
may include an indication of the BWP capability for each of one or more CCs or for

cach of one or oore CA configurations.

{0084} The gNB may configure a set of DL/UL BWPs based on the UE’s BWP
capability. The configured BWPs roay include a set of DL/UL BWPs and a defaule UL
{or fallback UL) and default DL BWP for FDD operation; a set of DL/UL BWP pair
and a default BL/UL BWP pair for TDD operation; a set of DL BWPs and one default
DL BWP for supplemental downlink (SDL) operation; or a set of UL BWPs and one
default UL BWP {(or fallback UL BWP) for supplemental uplink (SUL) operation. In
some aspects, the default DL BWP may be used for fallback operation (e.g., monitoring
for paging message(s), system information, etc.). In some aspects, the default UL BWP
or an explicitly configured fallback UL BWP may be used for a contention-based
random access operation. For example, in some sttuations, there may be a large
overhead if all UL BWPs are configured with RACH rescurces. Accordingly, the UE
may use a single default UL BWP to send a random access chamnel (RACH) to the
¢NB. In some cases, the UE may use the default UL BWP or an explicitly configured
fallback UL BWP for at least one of UL OOS, on-demand SI, beam recovery,
scheduling request {(e.g., it no PUCCH is available), etc. If the UE does not have such
an UL BWP configured, it may use the initial active BWP to perform contention-based
random access in both idle and connected mode unless instucted by the network
otherwise. As used herein, a default (UL/DLY BWP may refer to a faliback (UL/DL)
BWP or an initial (UL/DL) BWP.

[0085] As shown, once the gNB determines the set of BWPs, the gNB may
configure the UE with the set of BWPs via a dedicated RRC reconfiguration message
(1106). The dedicated RRC reconfiguration message may trigger at least one of an

addition of BWPs, release of BWPs, or reconfiguration of BWPs (e.g., initially or
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relative (0 a previous configuration). Such BWP release and/or reconfiguration may be

used for load balancing and/or in situations where channel conditions change.

[6086] In some cases, the gNB may not be aware of the active BWP being used by
the UE for communication. In these cases, when the gNB triggers a release of one or
more BWPs from the UE’s configured BWPs, the active BWP of the UE may be

released by explicit BWP release signaling (e.g.. in RRC reconfiguration message).

[0087] In one aspect, in response {o a release of an active BWP, the UE may fall
back (or switch) to one or more default BWPs. For example, the default BWP(s) may
include a defaslt DL BWP {e.g., for FDD/SDL) and defaslt UL BWP (e.g., for
FDD/SUL) or default DL/UL BWP pair (e.g., for TDD).

[06088] In one aspect, the RRC reconfiguration message may include an explicit
indication of a new active BWP. Thus, in this aspect, in response to a release of an
active BWP, the UE may switch from the released active BWP to the new active BWP,
For example, the UE may perform an intra-cell handover (or similar operation) from the
source BWP to the target BWP, where the source BWP is the BWP released by the
reconfiguration message and the target BWP is the new default BWP given by the

reconfiguration message.

[0089] In one aspect, assuming the gNB is aware of the UE’s active BWP, the RRC
reconfiguration message may refrain from releasing any active BWP of the UE. That is,
the RRC reconfiguration message may be prohibited from releasing an active BWP. In
these cases, the RAN may change the active BWP to the other active BWP before the

release.

[0090] In some aspeets, release of an active BWP may be implicitly triggered based
on one or more conditions. For example, in a primary cell (Peell)/primary serving cell
(PScell), the BWP release may be mmplicitly triggered by at least one of a radio link
fatlure (RLF), PCell handover, or PSCell change. In cases where a secondary cell
(SCell) is changed and/or released, the BWPs configured in the SCell may be implicitly

released.

[6091] As shown in this particular exarople, the UE receives at least one of: (1) a set

of DL/UL BWP and a default UL and default DL BWP for FDD; or (2) a set of BDL/UL
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BWP pair and a default DL/UL BWP pair for TDD (1108). Once the UE receives the
set of BWPs, the UE may send a RRCConnectionReconfigurationComplete message to
the gNB (1110). The gNB may activate/deactivate (BWP(s)) via DCI {1112). The UE
may use the activated BWP(s) for communications (c.g., data transraission/reception)
(1114). In some aspects, performing the communications may include retuning and
performing a random aceess procedure on one of the configured BWPs. The random

access may be contention based random access or contention-free access.

{6092] As noted, a UE may be configured with up to one initial BWP (e.g., for
initial access and specified in the system inforroation) and up to four active BWPs (e.g.,
configured by RRC dedicated signaling after the UE is connected). However, in some
cases, a BWP may not be configured with physical random access channel (PRACH)
resources, because PRACH resources may be expensive. Thus, it may be desirable to
provide techniques that the UE can use to select a BWP when the UE has to perform

random access in RRC connected mode.

[6093] In some aspects, the UE may be configured to always switch back to the
initial BWP to perform random access, e.g., regardless of whether the corrent active UL
BWP has random access resources. For example, the UE may always perform RACH
on the initial active DL/UL BWP (c.g.. BWP for initial access in idle mode) of the target
cell. The RAN may then reconfigure the UE with the new default BWP and set of
BWPs afterwards. However, always switching back to the initial BWP may increase the
access boad on the initial BWP. As the initial BWP may have a narrow bandwidth (e.g.,
to support all categories of UEs), and thus a small PRACH capacity, it may not be

desirable to have such an increased access load on the initial BWP.

{6094 In some aspects, performing the comynunications may include retuning and
performing a random access procedure on the default BWP for uplink communication if
a current active UL BWP does not have random access resources. In some aspects,
performing the communications may include performing a random access procedure on
the initial active uplink BWP indicated in system information if a defanlt uplink BWP is
not configured and a current active UL BWP does not have random access resources.
That is, if the UE’s active UL BWP is configured with PRACH resource(s), the UE may
perform random acecess in the active UL BWP; otherwise, the UE may switch to the

initial BWP to perform random access.
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[B6095] in some aspects, if the UE has more than one UL BWP configured with
PRACH resource(s), but the active UL BWP in which the UE currently operates does
not have PRACH resource(s), the UE may choose one of the other UL BWPs
confignred with PRACH resource(s) to use for random access, instead of falling
back/switching to the initial UL BWP to perform the randorn access procedure. In some
cases, the UE may choose which of the configured UL BWPs (with PRACH resources)
to use for the random access procedure based on a RACH occasion associated with each
of the configured UL BWPs. For exaraple, in some cases, the UE may choose the UL
BWP that has the more frequent RACH occasion. Additionally, or alternatively, the UE
may choose which of the configured UL BWPs (with PRACH resources) to use for the
random access procedure based on a random access response (RAR) window configured
for each UL BWP. For example, in some cases, the UE may choose the UL BWP that

has the shortest RAR window, 5o that it may receive a RAR sooner.

{6096} According to certain aspects, the gNB may also configure the UE with a set
of BWPs to use in a mobility procedure {e.g., RACH, handover, etc.). For example, for
handover in NR, if the target cell uses widehand operation, then the UE should know in
which UL BWP to perform RACH and also in which DL BWP to monitor for the
RACH response. Such information may enable the UE to reduce access latency without

reading system information of the target cell.

{6097} In one aspect, the network may provide the default DL BWF (e.g.. for
monitoring for the RACH response from the gNB) and default UL BWF (e.g., for
sending a PRACH transmission) of the target cell in the handover (HO) command.
Doing so enables the UE to directly perform a contention-based or contention-free

RACH.

{60Y8] In one aspect, at least one UL BWP with PRACH resource configuration and
one DL BWP with command search space configuration for RACH procedure of the
target cell may be signaled in a HO commmand. The provided UL BWP and DL BWP
may be different from the default BWP and initial active BWP. If more than one
DL/UL BWPs are provided, the UE can pick one of the BWPs, and the gNB of the

target cell may monitor all the provided UL BWPs.
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{60991 According to certain aspects, the gNB may also configure the UE with a set
of BWPs to use for paging and systern information and/or emergency information (e.g.,
such as earthquake and tsunami warning service (ETWS) and/or commercial mobile
alert system (CMAS) notifications). In some cases, a gNB may not configure a
common search space in each DL BWP to monitor paging and systemn information.
Thus in cases when an active DL BWP is not configured with a common search space
for paging and system information, the UE may have to retune to a DL BWP with a

common search Space.

{0100] In onc aspect, the gNB may use dedicated signaling for systemn information
delivery. For example, the UE may be configured to monitor for the system information
and RACH repsonse in the active DL BWP. In this aspect, the UE may not have to

perform a BWP switch.

[6101] In one aspect. the gNB may define a returning gap (e.g.. configured by the
network) and refrain from scheduling data transmissions/receptions for the UE during
the retuning gap. The retuning gap may be triggered when the gNB sends DCT to
switch the BWP. In some aspects, the retuning gap may be set based on one or more
retuning latencies (e.g., the retuning latency may be different for different BWP
switches). Tn one aspect, the gNB may configure a fixed gap whose duration is the
largest duration of all combinations of BWP switch{es) (e.g., latency of BWPI to
BWP2, latency of BWP2 to BWP3, etc.}. In one aspect, the UE may report all possible
combinations of BWP switch(es) (e.g., latency of BWP1 to BWP2, latency of BWP2 to
BWP3, ete.), and the gNB and UE may maintain the samme BWP switch latency table.

The retuning gap may be set based on the BWP switch latency table.

{6102} In one aspect, the UE may be configured to receive system information (e.g.,
paging/system information/emergency notifications) in the defauit DL BWP. For
cxample, the system information may be sent in only the default DL BWP. In some
cases, when the UE fallbacks to the default DL BWP (e.g., after a timer expires), the UE
may receive the system information. In some cases, the gNB may trigger the UE with

DI to switch to a defaukt DL BWP for receiving system information.

{6103] FiG. 12 tlustrates a communications device 1200 that may include various

components {(¢.g., corresponding to means-plus-function components) configured to
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perform operations for the techniques disclosed herein, such as the operations illustrated
in FIGs. 9-10. The comnumications device 1200 includes a processing system 1214
coupled to a wansceiver 1212, The transceiver 1212 is configured to transmit and
receive signals for the communications device 1200 via an antenna 1220, such as the
various signal described herein. The processing systern 1214 may be configured to
perform processing functions for the communications device 1200, including processing

signals received and/or to be transmitted by the communications device 1200.

{6104] The processing system 1214 includes a processor 1208 coupled o a
computer-readable mediura/memory 1210 via a bus 1224, In certain aspects, the
computer-readable medium/memory 1210 is configured to store instructions that when
executed by processor 1208, cause the processor 1208 to perform the operations
itfustrated in FIGs. 9-11, or other operations for performing the various technigues

discussed hercin.

{0105] In certain aspects, the processing system 1214 further includes a
communicating component 1202 for performing the operations dlustrated at 902, 904
and 906 in FIG. 9 and/or operations 1002 and 1006 in FIG. 10. Additionally, the
processing system 1214 includes an establishing (BWP configuration) component 1204
for performing the operations illustrated at 1004 in FIG. 10. The communicating
component 1202 and establishing component 1204 may be coupled to the processor
1208 via bus 1224, In certain aspects, the communicating component 1202 and
establishing component 1204 may be bardware circuits. In certain aspects, the
communicating component 1202 and establishing component 1204 may be software

components that are executed and run on processor 1208.

[6106] The methods disclosed herein comprise one or more steps or actions for
achigving the described method. The method steps and/or actions may be interchanged
with one another without departing from the scope of the claims. In other words, unless
a specific order of steps or actions is specified, the order and/or use of specific steps

and/or actions may be modified without departing from the scope of the claims.

[6167] As used herein, a phrase referring to “at least one of” a list of items refers to
any combination of those iterns, including single members. As an example, “at least

one oft a, b, or ¢” is intended to cover a, b, ¢, a-b, a-¢, b-¢c, and a-b-c, as well as any
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combination with multiples of the same clement {(e.g., a-a, a-a-a, a-a-b, a-a-c, a-b-b,

a-c-¢, b-b, b-b-b, b-b-c, ¢-¢, and c-c-c or any other ordering of a, b, and ¢).

[0108] In some cases, rather than actually transmitting a frame, a device may have
an interface to output a frame for transmission. For example, a processor may output a
frame, via a bus interface, to an RF front end for transmission. Similarly, rather than
actually receiving a frame, a device may have an interface to obtain a frame received
from another device. For example, a processor may obtain (or receive) a frame, via a

bus interface, from an RF front end for transmission.

[0199] As used herein, the term “determining” encompasses a wide variety of
actions. For example, “determining” may include calculating, computing,
processing, deriving, investigating, looking up {e.g., looking up in a table, a database or

3

another data structure), ascertaining and the bike. Also, “determining” may include
receiving {(e.g., receiving information), accessing {e.g., accessing data in a memory) and
the like. Also, “determining” may include resolving, selecting, choosing, establishing

and the like.

[6110] The previous description is provided to enable any person skilled in the art to
practice the various aspects described herein. Various modifications to these aspects
will be readily apparent to those skilled in the art, and the generic principles defined
berein may be applied o other aspects. Thus, the claims are not tntended © be limited
to the aspects shown herein, but is to be accorded the full scope consistent with the
language claims, wherein reference to an element in the singular is not intended to mean

s

“one and only one” unless specifically so stated, but rather “one or more.” Unless
specifically stated otherwise, the term “some” refers to one or more, Al structural and
functional equivalents to the elements of the various aspects described throughout this
disciosure that are known or later come o be known to those of ordinary skill in the art
are expressly incorporated herein by reference and are intended to be encorapassed by
the claims. Moreover, nothing disclosed herein is intended to be dedicated to the public
regardless of whether such disclosure is explicitly recited in the claims. No claim
element is o be construed under the provisions of 35 U.S.C. §112, sixth paragraph,
unless the element is expressly recited using the phrase “means for” or, in the casc of a

method clair, the element is recited using the pbrase “step for.”
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{6111} The various operations of methods described above may be performed by
any suitable means capable of performing the corresponding functions. The means may
include various hardware and/or software component(s) and/or module(s), including,
but not lumited to a circuif, an application specific integrated circuit {(ASIC), or
processor. Generally, where there are operations ilhustrated in figures, those operations
may have corresponding counterpart means-plus-function components with similar

numbering.

{6112} For example, means for wansmitting, means for requesting, means for
signaling, means for sending, means for indicating, and/or means for communicating
may include one or more of a transmit processor 420, a TX MIMO processor 430,
controller/processor 440, or antenna(s) 434 of the base station 110 and/or the transmit
processor 464, a TX MIMO processor 466, controller/processor 480, or antenna(s) 452
of the user equipraent 120. Means for receiving and/or means for communicating may
include one or more of a receive processor 438, controller/processor 440, and/or
antenna(s) 434 of the base station 110 and/or receive processor 438, controller/processor

480, and/or antennals) 452 of the user equipment 120.

[0113] Additionally, means for generating, means for performing, means for
indicating, roeans for (re)configuring, racans for requesting, means for triggering, means
for switching, means for (re)tuning, roeans for releasing, means for adding, means for
determining, means for monitoring, means for refraining, means for detecting, means
for paging, raecans for multiplexing, and/or means for applying may comprise one or
more processors, such as the controller/processor 444 of the base staton 110 and/or the

controller/processor 480 of the user equipment 120.

{6114] The various illustrative logical blocks, modules and circuits described in
connection with the present disclosure may be implemented or performed with a general
purpose processor, a digital signal processor (DSP), an application specific integrated
circuit (ASIC), a field programrnable gate array (FPGA) or other progranunable logic
device (PLD), discrete gate or transistor logic, discrete hardware components, or any
combination thereof designed to perform the functions described herein. A general-
purpose processor may be a microprocessor, but in the alternative, the processor may be
any commercially available processor, controlier, microcontroller, or state machine. A

processor may alse be implemented as a combination of computing devices, e.g., a



WO 2019/096254 PCT/CN2018/115927
30

combination of a DSP and a microprocessor, a plurality of microprocessors, one or

more MICroprocessors in conjunction with a DSP core, or any other such configuration.

{6115} if implemented in hardware, an example hardware configuration may
comprise a processing system in a wireless node. The processing system may be
implemented with a bus architecture.  The bus may include any number of
interconnecting buses and bridges depending on the specific application of the
processing system and the overall design constraints. The bus may link together various
circuits inchuding a processor, machine-readable media, and a bus interface. The bus
interface may be used 1o connect a network adapter, among other things, to the
processing systern via the bus. The network adapter may be used to tmplement the
signal processing functions of the PHY layer. In the case of a user terminal 120
(see FIG. 1), a user interface (2.g., keypad, display, mouse, joystick, etc.) may also be
connected to the bus. The bus may also link various other circuits such as timing
sources, peripherals, voltage regulators, power management circuits, and the like, which
are well known in the art, and therefore, will not be described any further. The
processor may be imoplemented with one or more general-purpose and/or special-
PUrpoOse  Processors. ixamples  include microprocessors, microcontrollers, DSP
processors, and other circuitry that can execute software. Those skilled in the art will
recognize how best to implement the described functionality for the processing system
depending on the particular application and the overall design constraints imposed on

the overall systenm.

[0116] If implemnented n software, the functions may be stored or transmitted over
as one or more instructions or code on a computer readable mediom. Software shall be
construed broadly to mean instructions, data, or any combination thercof, whether
referred fo as software, firmware, middieware, microcode, hardware description
language, or otherwise. Computer-readable media inclade both compauter storage media
and communication media including any medium that facilitates transfer of a computer
program from one place to another. The processor may be responsible for managing the
bus and general processing, including the execution of software modules stored on the
machine-readable storage media. A computer-readable storage medium may be coupled
to a processor such that the processor can read information from, and write information

to, the storage medium. In the alternative, the storage medivm may be integral to the
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processor. By way of exaraple, the machine-readable media may include a fransmission
line, a carrier wave modulated by data, and/or a computer readable storage medium with
instructions stored thereon separate from the wireless node, all of which may be
accessed by the processor through the bus interface. Alternatively, or in addition, the
machine-readable media, or any portion thereof, may be integrated into the processor,
such as the case may be with cache and/or general register files. Examples of machine-
readable storage media may include, by way of example, RAM (Random Access
Merory), flash memory, ROM (Read Ouly Memory), PROM (Programmable Read-
Only Memory), EPROM (Erasable Programmable Read-Only Memory), EEFROM
(Electrically Erasable Programmable Read-Only Memory), registers, magnetic disks,
optical disks, hard drives, or any other suitable storage medium, or any combination
thereof. The machine-readable media may be embodied in a computer-program

product.

{61171 A software module may comprise a single instruction, or many instrnuctions,
and may be distributed over several different code segments, among different programs,
and across multiple storage media. The computer-readable media may comprise a
number of software modules. The software modules include instructions that, when
executed by an apparatus such as a processor, cause the processing system to perform
various functions. The software modules may include a transmission module and a
recetving module. Each software module may reside in a single storage device or be
distributed across multiple storage devices. By way of example, a software module may
be loaded into RAM from a hard drive when a wiggering event occurs. During
cxecution of the software module, the processor may load some of the jnstructions nto
cache to increase access speed. One or more cache lines may then be loaded into a
general register file for execution by the processor. When referring to the functionality
of a software module below, it will be understood that such functionality is

implemented by the processor when executing tnstructions from that software module.

[0118] Also, any connection is properly termed a computer-readable medium. For
example, if the software is transmitted from a website, server, or other remote source
using a coaxial cabie, fiber optic cable, twisted pair, digital subscriber line (DSL), or
wireless technologies such as infrared (IR), radio, and microwave, then the coaxial

cable, fiber optic cable, twisted pair, DSL, or wireless technologies such as infrared,
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radio, and microwave are included in the definition of medium. Disk and disc, as used
herein, include compact disc ({CD), laser disc, optical disc, digital versatile disc (DVD),
floppy disk, and Blu-ray® disc where disks usually reproduce data magnetically, while
discs reproduce data optically with lasers. Thus, in some aspects computer-readable
media may comprise non-transitory computer-readable oedia {e.g., tangible media). In
addition, for other aspects computer-readable media may comprise transitory computer-
readable media (e.g., a signal). Combinations of the above should also be included

within the scope of computer-readable media.

{8119] Thus, certain aspecis may comprise a computer program product for
performing the operations presented herein.  For example, such a computer program
product may comprise a computer-readable medium having instructions stored {and/or
encoded) thereon, the instructions being executable by one or more processors to
perforro the operations described herein.  For exarmople, the instructions may include

instructions for performing the operations described herein and illustrated in FIGs. 9-11.

[0120] Further, it should be appreciated that modules and/or other appropriate
means for performing the methods and techniques described herein can be downloaded
and/or otherwise obtained by a user terminal and/or base station as applicable. For
example, such a device can be coupled to a server to facilitate the transfer of means for
performing the methods described herein.  Alternatively, various methods described
herein can be provided via storage means {e.g., RAM, ROM, a physical storage medium
such as a compact disc (CD) or floppy disk, etc.), such that a user terminal and/or base
station can obtain the various methods upon coupling or providing the storage means (o
the device. Moreover, any other suitable technique for providing the methods and

techniques described herein to a device can be utilized.

{6121} It is to be understood that the claims are not limited to the precise
configuration and componenis illustrated above. Various modifications, changes and
variations may be made in the arrangement, operation and details of the methods and

apparatus described above without departing from the scope of the claims.

WHATIS CLAIMED IS:
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CLAIMS

1. A method for wiveless communications by a user equipment (UE), comprising:
sending information comprising an indication of a bandwidth part (BWP)
capability of the UE to a base station (BS);
receiving, in response to the indication, a configuration from the BS indicating a
set of BWPs available to use for communication; and

performing communications on at least one of the set of BWPs.

2. The method of claim 1, wherein the information further comprises an indication

of a carvier aggregation (CA) capability of the UE.

3. The method of claim 1, further comprising:
recetving from the BS a request for one or more capabilities of the UE, wherein

the information is sent in response to the request.

4. The method of claim 1, wherein:

the indication of the BWP capability comprises an indication of a BWP
capability for each of one or more component carriers; or

the indication of the BWP capability cormoprises an indication of a BWP

capahility for each of one of more carrier aggregation {CA) configurations.

5. The method of claim 4, wherein the indication of the BWP capability comprises

a maximum receive bandwidth of the UE.

6. The method of claim 4, wherein the indication of the BWP capability comprises

an indication of one or more receive bandwidths supported by the UE,

7. The method of claim 4, wherein the indication of the BWP capability comprises
an indication of a capability of the UE to switch from at least a fivst one or more BWPs

to at least a second one or more BWPs.

8. The method of claim 7, wherein the indication of the capability of the UE w©

switch from the first one or more BWPs to the second one or more BWPs comprises a
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fatency associated with switching from each combination of the first one or more BWPs

to the second one or more BWPs.

9. The method of claim 7, wherein the indication of the capability of the UE to
switch from the first one or more BWPs to the second one or more BWPs comprises a
maximum latency associated with switching from the first one or more BWPs to the

second one or more BWPs,

10. The method of claim 1, wherein the configuration is received via a radio

resource control (RRC) reconfiguration message.

i1. The method of claim 10, wherein the RRC reconfiguration message triggers at
least one of an addition of one or more BWPs to the set of BWPs, a release of one or
more BWPs from the set of BWPs, or a reconfiguration of one or more BWPs in the set

of BWPs.

12. The method of claim 10, wherein the set of BWPs i the configuration

comprises at least one of a default downlink BWP or a default uplink BWP,

13. The method of claim 12, wherein performing the communications comprises

retuning and performing a random access procedure on the default uplink BWP.

14. The method of claim 13, wherein the random access procedure is performed on
the default uplink BWP if a cumrent active uplink BWP does not have random access

TCSOUICCs.

i5. The method of claim 13, wherein the random access procedure is a contention-

based random access procedure or a contention-free access procedure.

16. The method of claimn 12, wherein performing the communications comprises
performing a random access procedure on an imtial active uplink BWP indicated in
system information if the default uplink BWP is not configured and a cugrent active

uplink BWP does not have random access resources.
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17. The method of claim 12, wherein performing the coromunications compyises:
determining that a current active uplink BWP does not have random access
rESOUIces;
after the determination, switching from the current active uplink BWP that docs
not have randorn access resources to another uplink BWP that does have random access
resources; and

performing a random access procedure on the other uplink BWP.

18. The method of claim 17, wherein:
the other uplink BWP is one of a plurality of uplink BWPs configured with
random access resources; and

the other uplink BWP is not the default uplink BWP.

19. The method of claim 12, wherein performing the communications comprises

monitoring for system information and random access response on the default downlink

BWP.
20. The method of claim 10, wherein the set of BWPs in the configuration
comprises:
a set of BWPs for frequency division duplex (FDD) operation;
a set of BWPs for time division duplex {TD D) operation;
a set of downlink BWPs for supplemental downlink (SDL) operation; or
a set of uplink BWPs for supplemental uplink (SUL) operation.
21. The method of claim 20, wherein:

the set of BWPs for FDD operation comprises a default uplink BWP and default
downlink BWP for FDID operation;

the set of BWPs for TDD operation comprises a default BWP for downlink and
uplink;

the set of downlink BWPs for SDL operation comprises a default downlink
BWP for SDL operation; and

the set of uplink BWPs for SUL operation comprises a default uplink BWP for

SUL operation.
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22. The method of claim 10, wherein the RRC reconfiguration message triggers a

release of a first active BWP used by the UE for communications.

23, The method of claim 22, wherein:

performing the coromumnications cormprises switching to a default BWP for the
comnrinications in response to the release; and

the default BWP comprises a default downlink BWP, a default uplink BWP or a

default BWP pair for uplink and downlink.

24. The method of claim 22, wherein:

the RRC reconfiguration message coraprises an indication of a second active
BWP for the UE to use for conunanication; and

performing the commaunications comprises switching from the first active BWP

to the second active BWP for the communications in response to the release.

25. The method of claim 10, wherein the RRC reconfiguration message refrains

from releasing an active BWP used by the UE for communication.

26. The method of claim 1, wherein:

performing the communications comprises commuonicating on a first active
BWP in a first cell;

detecting at least one of a radio Hnk failure in the first cell, a handover from the
first cell or a change in the first cell; and

triggering a release of the first active BWP in response to the detection.

27. The method of claim 1, further comprising:

sending a random access preamble to another BS on an uplink BWP for the
other BS; and

mounitoring for a random access response from the other BS on a downlink BWP

for the other 85,

28. The method of claim 27, further comprising receiving a handover command,
wherein an indication of the uplink BWP and downlink BWP for the other BS

provided in the handover cormmand.
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29. The method of claim 1, further comprising monitoring for at least one of a

paging message or system information in an active downlink BWP of the set of BWPs.

30. The method of claim 1, further comprising:

receiving a wrigger to switch from an active downlink BWP of the set of BWPs
to a default downlink BWP of the set of BWPs to monitor for at least one of a paging
message or system information;

switching from the active downlink BWP to the default downlink BWP in
response to the trigger; and

monitoring for at least one of the paging message or the system information on

the default downlink BWP.

31.  The method of claim 30, wherein the trigger is received via downlink control

information (DCI).

32. The method of claim 30, where the default downlink BWP is a fallback
downlink BWP or an initial downlink BWP.

33. A method for wireless communications by a base station (BS), comprising:
receiving, from a user equipment (UE), information comprising an indication of
a bandwidth part (BWP) capability of the UE;
determining, based on the indication, a configuration indicating a set of BWPs
available for the UE to use for communication; and

sending the configuration to the UE.

34. The method of claim 33, wherein the information further comprises an

indication of a carrier aggregation (CA) capability of the UE.

35 The method of claim 33, further comprising sending a request for one or more

capabilities of the UE, wherein the information is received in response to the request.

36. The method of claim 33, wherein:
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the indication of the BWP capability comprises an indication of a BWP
capability for each of one or more component carriers; or
the indication of the BWP capability comprises an indication of a BWP

capahility for cach of one of more carrier aggregation (CA) configurations.

37. The method of claim 36, wherein the indication of the BWP capability

comprises a maxinmum receive bandwidth of the UE.

38. The method of claim 36, wherein the indication of the BWP capability

comprises an indication of one or more receive bandwidths supported by the UE.

39. The method of claim 36, wherein the indication of the BWP capability
comprises an indication of a capability of the UE to switch from at least a first one or

more BWPS to at feast a second one or more BWPs.

40. The method of clairn 39, wherein the indication of the capability of the UE to
switch from the first one or more BWPs to the second one or more BWPs comprises a
latency associated with switching from each combination of the first one or more BWPs

to the second one or more BWPs,

41. The method of claim 39, wherein the indication of the capability of the UE to
switch from the first one or more BWPs to the second one or more BWPs comprises a
maxinmum latency associated with switching from the first one or more BWPs to the

second one or more BWPs.

42. The method of claim 33, wherein the configuration is sent via a radio resource

control (RRC) reconfiguration message.

43. The method of claim 42, wherein the RRC reconfiguration message triggers at
feast one of an addition of one or more BWPs to the set of BWPs, a release of one or
more BWPs from the set of BWPs, or a reconfiguration of one or more BWPS in the set

of BWPs.
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44. The method of claim 42, wherein the set of BWPs in the configuration

comprises at least one of a default downlink BWP or a default uplink BWP.

45. The method of claim 42, wherein the set of BWPs in the configuration
comprises:

a set of BWPs for frequency division duplex (FDD) operation;

a set of BWPs for time division duplex (TDD) operation;

a set of downlink BWPs for supplemental downlink (SDL) operation; or

a set of uplink BWPs for supplemental uplink (SUL) operation.

46. The method of claim 45, wherein:

the set of BWPs for FDD operation comprises a default uplink BWP and default
downlink BWP for FDD operation;

the set of BWPs for TDD operation comprises a default BWP for downlink and
uplink;

the set of downlink BWPs for SDL operation comprises a default downlink
BWP for SDL operation; and

the set of uplink BWPs for SUL operation comprises a default uplink BWP for
SUL operation.

47. The method of claim 42, wherein the RRC reconfiguration message tiggers a

release of a first active BWP used by the UE for communications.

48. The method of claim 47, wherein the RRC reconfiguration message comprises

an indication of a second active BWP for the UE to use for communication.

49. The method of claim 42, wherein the RRC reconfiguration message refrains

from releasing an active BWP used by the UE for communication.

50. The method of claim 33, further comprising:
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receiving a randorn access preamble from a UE on an uplink BWP for the BS;

and
sending a random access response to the UE on a downlink BWP for the BS.
51. The method of claim 50, further comprising sending an indication of the uplink

BWP and the dowanlink BWP to the UE via a handover command.

(&4
2

The method of claim 51, wherein:
the uplink BWP is a default uplink BWP of the BS; and

the BS is a target cell.

(1
o

The method of claim 5§, wherein:
the uplink BWP is an inttial active uplink BWP of the BS; and

the BS is a target cell.

54. The moethod of claim 53, further comprising sending an indication to find the

initial active uplink BWP o the UE via a handover command.

55. The method of claim 33, further comprising:
sending at least one of a paging message or system information to the UE on an

active downlink BWP of the set of BWPs.

56. The method of claim 33, further comprising:

riggering the UE to switch from monitoring from a first active downlink BWP
to a second downlink BWP for at least one of a paging message or system information;

configuring a refuning fime for the switch from the first active downlink BWP to
the second downlink BWP; and

refraining from sending at least one of a paging message or system information

during the retuning time.
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57. The method of claim 33, further comprising sending at least one of a paging
message or system information to the UE on a default downlink BWP of the set of

BWPs.

58. The method of claim 57, wherein the default downlink BWP is a fallback

downlink BWP or an initial downlink BWP.

59. An apparatus for wireless communication, comprising:

a trapsnutier configured to transmit information comprising an indication of a
bandwidth part (BWP) capability of the apparatus to a base station (BS);

areceiver contigured to receive, in response to the indication, a configuration
frora the BS indicating a set of BWPs available to use for communication;

at least one processor configured to perform communications on at least one of
the set of BWPs; and

a memory coupled to the at least one processor.

60, The apparatus of claim 59, wherein the information further comprises an

indication of a carrier aggregation (CA) capability of the apparatus.

61.  The apparatus of claim 59, wherein:
the receiver is further configured to receive from the BS a request for one or
more capabilities of the apparatus; and

the transmitter transmits the information in response to the request.

62.  The apparatus of claim 59, wherein:

the indication of the BWP capability comprises an indication of a BWP
capability for cach of one or more component carriers; or
the indication of the BWP capability comprises an indication of a BWP

capability for each of one of more carrier aggregation (CA) configurations.

63. The apparatus of claim 62, wherein the indication of the BWP capability

comprises a maximum receive bandwidth of the apparatus.
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64. The apparatus of claim 62, wherein the indication of the BWP capability

comprises an indication of one or more receive bandwidths supported by the apparatus.

63. The apparatus of claim 62, wherein the indication of the BWP capability
comprises an indication of a capability of the apparams to switch from at least a first

one or more BWPs to at least a second one or more BWPs,

66. The apparatus of claim 65, wherein the indication of the capability of the
apparatus to switch from the first one or more BWPs to the second one or more BWPs
comprises a latency associated with switching from each combination of the first one or

more BWPS to the second one or more BWPs,

67.  The apparatus of claim 65, wherein the indication of the capability of the
apparatus to switch from the first one or more BWPs to the second one or more BWPs
comprises a maximum latency associated with switching from the first one or more

BWPs to the second one or more BWPs.

68. The apparatus of claira 59, wherein the configuration is received via a radio

resource control (RRC) reconfiguration message.

69. The apparatus of claim 68, wherein the RRC reconfiguration message triggers at
feast one of an addition of one or more BWPs to the set of BWPs, a release of one or
more BWPs from the set of BWPs, or a reconfiguration of one or more BWPS in the set

of BWPs.

74, The apparatus of claim 68, wherein the set of BWPs in the configaration

comprises at feast one of a default downlink BWP or a default uplink BWP.

71 The apparatus of claim 70, wherein the at least one processor is configured to

perform the communications by retuning and performing a random acecess procedure on

the default uplink BWP.



WO 2019/096254 PCT/CN2018/115927
43

72. The apparatus of claim 71, wherein the random access procedure is performed
on the default aplink BWP if a current active uplink BWP does not have random access

TESOUTCLS.

73. The apparatus of clairn 71, wherein the random access procedure is a contention-

based random access procedure or a contention-free access procedure.

74. The apparatus of claim 70, wherein the at least one processor is configured to
perform the communications by performing a random access procedure on an initial
active uplink BWP indicated in system information if the default uplink BWP is not

configured and a current active uplink BWP does not bave random access resources.

75. The apparatus of claim 70, wherein the at least one processor is configured to
perform the communications by:

determining that a current active uplink BWP does not have random access
TESOULCES;]

after the determination, switching from the current active uplink BWP that does
not have random access resources to another uplink BWP that does have random access
resources; and

performing a random access procedure on the other uplink BWP.

76.  The apparatus of claim 75, wherein:
the other uplink BWP is one of a plurality of uplink BWPs configured with
random access resources; and

the other uplink BWP is not the default uplink BWP.

77. The apparatus of claim 70, wherein the at least one processor is configured to
perform the communications by monitoring for system information and random access

response on the default downlink BWP.

78. The apparatus of claim 68, wherein the set of BWPs in the configuration
comprises:
a set of BWPs for frequency division duplex (FDD) operation;

a set of BWPs for time division daplex {TDD) operation;
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a set of downlink BWPs for supplemental downlink (SDL) operation; or

a set of uplink BWPs for supplemental splink (SUL) operation.

79. The apparatus of claim 7§, wherein:

the set of BWPs for FDD operation comprises a default uplink BWP and default
downlink BWP for FDID operation;

the set of BWPs for TDD operation comprises a default BWP for downlink and
uplink;

the set of downlink BWPs for SDL. operation comprises a default downlink
BWP for SDL operation; and

the set of uplink BWPs for SUL operation comprises a default uplink BWP for

SUL operation.

80. The apparatus of claim 68, wherein the RRC reconfiguration message triggers a

release of a first active BWP used by the apparatus for comrunications.

&1. The apparatus of claim 80, wherein:

the at least one processor is configured to perform the comununications by
switching to a default BWP for the communications in response to the release; and

the defaplt BWP comprises a default downlink BWP, a default uplink BWPora

defanit BWP pair for uplink and downlink.

&2. The apparatus of claim 80, wherein:

the RRC reconfiguration message comprises an indication of a second active
BWP for the apparatus to use for communication; and

the at least one processor is configured to perform the commnunications by
switching from the first active BWP to the second active BWP for the communications

in response to the release.

&3. The apparatus of claim 68, wherein the RRC reconfiguration roessage refrains

from releasing an active BWP used by the apparatus for communication.

84.  The apparatus of claim 59, wherein:
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the at least one processor 5 configured to perform the communications by
communicating on a first active BWP in a first cell;

detecting at least one of a radio link failure in the first cell, a handover from the
first cell or a change in the first cell; and

triggering a release of the fust active BWP in response to the detection.

85. The apparatus of claim 59, wherein:

the transmaitter is further configured fo ransmit a random access preamble to
another BS on an uplink BWP for the other BS; and

the at least one processor is configured to monitor for a random access response

from the other BS on a downlink BWP for the other BS.

86. The apparatus of claim 85, wherein:
the receiver is further configured to receive a handover coramand; and
an indication of the uplink BWP and downlink BWP for the other BS is

provided in the handover command.

§7.  The apparatus of claim 59, wherecin the at least one processor is further
configured to monitor for at least one of a paging message or system information in an

active downlink BWP of the set of BWPs.

88.  The apparatus of claim 59, wherein:
the receiver is configured to receive a trigger to switch from an active downlink
BWP of the set of BWPs to a default downlink BWP of the set of BWPs to monitor for
at least onc of a paging message or system information; and
the at least one processor is further configured to:
switch from the active downlink BWP to the default downlink BWP in
response to the trigger; and
monitoring for at least one of the paging message or the system

information on the default downlink BWP.

§9. The apparatus of claim 88, wherein the frigger is received via downlink control

information (DCH.
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96 The apparatus of claim 88, where the default downlink BWP is a fallback
downlink BWP or an initial downlink BWP.

91. An apparatus for wircless communication, comprising:

a receiver configured to receive, from a user equipment (UE), information
comprising an indication of a bandwidth part (BWP) capability of the UE;

at least one processor configured to determine, based on the indication, a
configuration indicating a set of BWPs available for the UE to use for communication;

a transmitter configured to transmit the configuration to the UE; and

a memory coupled to the at least one processor.

92.  The apparatus of claim 91, wherein the information further comprises an

indication of a carrier aggregation (CA) capability of the UE.

93.  The apparatus of claim 91, wherein:
the transmitter 18 further configured to transmit a request for one or more
capabilities of the UE; and

the receiver receives the information in response to the request.

94. The apparatus of claim 91, wherein:

the indication of the BWP capability comprises an indication of a BWP
capability for each of one or more component carriers; or

the indication of the BWP capability comprises an indication of a BWP

capability for each of one of more carrier aggregation (CA) configuratons.

gs. The apparatus of claim 94, wherein the indication of the BWP capability

comprises a maximum receive bandwidth of the UE.

96. The apparatus of claim 94, wherein the indication of the BWP capability

comprises an indication of one or more receive bandwidths supported by the UE.
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97. The apparatus of claim 94, whercin the indication of the BWP capability
comprises an indication of a capability of the UE to switch from at least a first one or

more BWPs to at feast a second one or more BWPs.

98. The apparatus of claim 97, wherein the indication of the capability of the UE o
switch from the first one or more BWPs to the second one or more BWPs comprises a
latency associated with switching from each combination of the first one or more BWPs

to the second one or more BWPs.

99.  The apparatus of claim 97, wherein the indication of the capability of the UE to
switch from the first one or more BWPs to the second one or more BWPs comprises a
maximum latency associated with switching from the first one or more BWPs to the

second one or more BWPs.

100.  The apparatus of claim 91, wherein the configuration is sent via a radio resource

control (RRC) reconfiguration message.

101, The apparatus of claim 100, wherein the RRC reconfiguration message triggers
at least one of an addition of one or more BWPs to the set of BWPs, a release of one or
more BWPs from the set of BWPs, or a reconfiguration of one or more BWPs in the sct

of BWPs.

102.  The apparatus of claim 100, whercin the set of BWPs in the configuration

comprises at feast one of a default downlink BWP or a default uplink BWP.

103, The apparatus of claim 100, wherein the set of BWPs in the configuration
comprises:

a set of BWPs for frequency division duplex (FDD) operation;

a set of BWPs for time division duplex (TD3D) operation;

a set of downlink BWPs for supplemental downlink (SDL) operation; or

a set of uplink BWPs for supplemental uplink (SUL) operation.

104.  The apparatus of claim 103, wherein:
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the set of BWPs for FDD operation comprises a default uplink BWP and default
downlink BWP for FDD operation;

the set of BWPs for TDD operation comprises a default BWP for downlink and
uplink;

the set of downlink BWPs for SDL operation comprises a default downlink
BWP for SDL ogperation; and

the set of uplink BWPs for SUL operation comprises a default uplink BWP for

SUL operation.

105,  The apparatus of claim 100, wherein the RRC reconfiguration message triggers a

release of a first active BWP used by the UE for communications.

106. The apparatus of claim 105, wherein the RRC reconfiguration message

comprises an indication of a second active BWP for the UE to use for compmunication.

1¢¥7.  The apparatus of claim 100, wherein the RRC reconfiguration message refrains

frora releasing an active BWP used by the UE for communication.

108. The apparatus of claim 91, wherein:
the receiver is further configured to receive a random access preamble from a
UE on an vplink BWP for the apparatus; and

the transmitter is further configured to transmit a random access response to the

UE on a downlink BWP for the apparatus.

109.  The apparatus of claim 108, wherein:
the transmitter is further configured to transmit an indication of the aplink BWP

and the downlink BWP to the UE via a handover command.

110. The apparatus of claim 109, wherein:
the uplink BWP is a default uplink BWP of the apparatus; and

the apparatus is a target cell.



WO 2019/096254 PCT/CN2018/115927
49

111, The apparatus of claim 109, wherein:
the uplink BWP is an initial active uplink BWP of the apparatus; and

the apparatus is a target cell.

1312.  The apparatus of claim 111, wherein the transmitier is further configured to
transmit an indication to find the initial active uplink BWP to the UE via a handover

command.

113, The apparatus of claim 91. wherein the transmitter is forther configured to
transmit at least one of a paging message or system information to the UE on an active

downlink BWP of the set of BWPs.

114.  The apparatus of claim 91, wherein:

the at least one processor is further configured to:

trigger the UE to switch from monitoring from a first active downlink
BWP to a second downlink BWP for at least one of a paging message or system
information; and

configure a retuning tume for the switch from the fust active downlink
BWP to the second downlink BWP; and
the transmitter is finther configured to refrain from sending at least one of a

paging message or system information during the retuning time.

115. The apparatus of claim 91, wherein the transmitter is further configured to
transmit at least one of a paging roessage or systern information to the UE on a default

downlink BWP of the set of BWPs.

116.  The apparatus of claim 118, wherein the default downlink BWP is a fallback

downlink BWP or an initial downlink BWP.

117.  An apparatus for wircless communication, comprising:
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means for sending information comprising an indication of a bandwidth part
(BWP) capability of the apparatus to a base station (BS);

means for receiving, in response to the indication, a configuration from the BS
indicating a set of BWPs available o use for communication; and

means for performing conununications on at least one of the set of BWPs.

118.  An apparatus for wireless communication, comprising:

means for receiving, from a user equipment (UE), information comprising an
indication of a bandwidth part (BWP) capability of the UE;

means for determining, based on the indication, a configuration indicating a set
of BWPs available for the UE to use for coraonumication; and

means for sending the configuration to the UE.

119. A computer-readable medium baving computer executable code stored thereon
for wireless communication by an apparatus, the computer executable code comprising:
code for sending information comprising an indication of a bandwidth part
(BWP) capability of the apparatus to a base station (BS);
code for receiving, in response to the indication, a configuration from the BS
indicating a set of BWPs available to use for communication; and

code for performing conmmunications on at least one of the set of BWPs.

120. A computer-readable medivm having computer executable code stored thereon
for wireless communication by an apparatus, the computer executable code comprising:
code for receiving, from a user equipment (UE), information comprising an
indication of a bandwidth part (BWP) capability of the UE;
code for determining, based on the indication, a configuration indicating a set of
BWPs avatlable for the UE to gse for communication; and

code for sending the configuration to the UE.



