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Description

CLAIM OF PRIORITY

[0001] This application claims the benefit of U.S. Pro-
visional Application Serial No. 62/661,400, entitled "DY-
NAMIC DOWNLINK MONITORING TECHNIQUES FOR
COMMUNICATION SYSTEMS" and filed on April 23,
2019, and U.S. Patent Application No. 16/391,247, en-
titted "DYNAMIC DOWNLINK MONITORING TECHNI-
QUES FOR COMMUNICATION SYSTEMS’ and filed on
April 22, 2019.

TECHNICAL FIELD

[0002] Certain aspects of the present disclosure gen-
erally relate to wireless communications and, more par-
ticularly, to techniques for dynamic downlink monitoring
in dynamic spectrum reuse, including techniques to op-
timize power consumption in user devices.

INTRODUCTION

[0003] Wireless communications systems are widely
deployed to provide various types of communication
content such as voice, video, packet data, messaging,
broadcast, and so on. These systems may be capable of
supporting communication with multiple users by sharing
available system resources (e.g., time, frequency, and
power). Examples of such multiple-access systems in-
clude fourth generation (4G) systems such as LongTerm
Evolution (LTE) systems, LTE-Advanced (LTE-A) sys-
tems, or LTE-A Pro systems, and fifth generation (5G)
systems which may be referred to as New Radio (NR)
systems. These systems may employ technologies such
as code division multiple access (CDMA), time division
multiple access (TDMA), frequency division multiple ac-
cess (FDMA), orthogonal frequency division multiple
access (OFDMA), or discrete Fourier transform-
spread-OFDM (DFT-S-OFDM). A wireless multiple-ac-
cess communications system may include a number of
base stations or network access nodes, each simulta-
neously supporting communication for multiple commu-
nication devices, which may be otherwise known as user
equipment (UE).

[0004] Wireless multiple access communications may
be improved by optimizing system resources such as UE
power. A UE may monitor a downlink e.g., for control
information, to synchronize with a base station, etc, and
may have the capability to monitor large channel band-
widths e.g. 20mHz for LTE. However, monitoring large
bandwidths may cause a UE to expend unneccesary
power. There exists a need for improvements in UE
power utilization.

[0005] CONVIDA WIRELESS: "Discussion on BWP
Design", 3GPP DRAFT;, R1-1716647 DISCUS-
SION_BWP_DESIGN, 3RD GENERATION PARTNER-
SHIP PROJECT (3GPP), vol. RAN WG1, no. Nagoya,
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Japan; 20170918 - 20170921 17 September 2017, re-
lates to design of bandwidth parts. HUAWEI ET AL:
"Summary of remaining issues on bandwidth part and
wideband operation"”, 3GPP DRAFT; R1-1801347, 3RD
GENERATION PARTNERSHIP PROJECT (3GPP), vol.
RAN WGH1, no. Athens, Greece; 20180226 - 20180302
17 February 2018, relates to bandwidth part and wide-
band operation.

BRIEF SUMMARY

[0006]
claims

The invention is as defined in the appended

BRIEF DESCRIPTION OF THE DRAWINGS
[0007]

FIGs. 1 and 2 illustrate an example wireless com-
munication system that supports dynamic downlink
monitoring techniques in accordance with aspects of
the present disclosure.

FIG. 3 illustrates an example of cells in a commu-
nication network with a reuse factor in accordance
with aspects of the present disclosure.

FIG. 4 illustrates an example of reserved resource
use assignment in accordance with aspects of the
present disclosure.

FIG. 5 illustrates an example of a resource reserva-
tion pattern that supports dynamic downlink monitor-
ing techniques for commuications systems in accor-
dance with aspects of the present disclosure.

FIG. 6 illustrates a block diagram of a system includ-
ing a UE that supports dynamic downlink monitoring
techniques for commuications systems in accor-
dance with aspects of the present disclosure.

FIG. 7 illustrates a block diagram of a system includ-
ing a UE that supports dynamic downlink monitoring
techniques for commuications systems in accor-
dance with aspects of the present disclosure.

FIG. 8 illustrates a block diagram of a system includ-
ing a UE and a base station that supports dynamic
downlink monitoring techniques for commuications
systems in accordance with aspects of the present
disclosure.

FIG. 9illustrates a block diagram of a system includ-
ing a base station that supports dynamic downlink
monitoring techniques for commuications systemsin
accordance with aspects of the present disclosure.
FIG. 10 illustrates a block diagram of a system
including a base station that supports dynamic
downlink monitoring techniques for commuications
systems in accordance with aspects of the present
disclosure.

FIG. 11 illustrates a block diagram of a system in-
cluding a base station that supports dynamic down-
link monitoring techniques for commuications sys-
tems in accordance with aspects of the present dis-
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closure.

FIGs. 12 and 13 illustrate a method or methods for
dynamic downlink monitoring techniques for com-
muications systems in accordance with aspects of
the present disclosure.

[0008] The claimed invention is illustrated in figure 5
and the corresponding description. The aspect shown in
figure 4 and its description is not according to the inven-
tion and is present for illustration purposes only.

DETAILED DESCRIPTION

[0009] Power is an important resource in communica-
tion systems, and optimizing its use is vital. A UE may
conserve power by entering a power saving "deep sleep"
mode when not engaging in active communications. A
UE may monitoradownlink atareduced rate, forinstance
on a discontinuous receive (DRX) cycle. Thus, a UE may
wake up every so often to monitor paging and may do so
on a relatively narrow bandwidth. However, once a UE
receives a paging indication, it might monitor the down-
link on an entire bandwidth and still expend unneccesary
power.

[0010] Therefore, there is a need for dynamic downlink
monitoring to optimize UE power use. To optimally con-
serve power, a UE may dynamically change its monitor-
ing bandwidth on the downlink and monitor smaller band-
widths when feasable.

[0011] For instance, a UE may receive a predeter-
mined monitoring schedule from a base station, and
may select a plurality of bandwidth parts to monitor on
a physical donwlink control channel based on the re-
ceived predetermined schedule. There is a further need
for such systems in dynamic spectrum reuse scenarios
as discussed below.

[0012] Aspects of the disclosure are initially described
in the context of a wireless communications system.
Aspects of the disclosure are further illustrated by a
process flow. Aspects of the disclosure are further illu-
strated by and described with reference to apparatus
diagrams, system diagrams, and flowcharts that relate
to modulation table determination and CQI reporting.
[0013] FIG. 1illustrates an example of a system 100 for
wireless communications in accordance with various
aspects of the present disclosure. The system 100 in-
cludes base stations 105, UEs 115, and a core network
130. In some examples, the system 100 may be a Long
Term Evolution (LTE) network, an LTE-Advanced (LTE-
A) network, an LTE-A Pro network, or a New Radio (NR)
network which may also be referred to as a 5G network. In
some cases, the system 100 may support enhanced
broadband communications, ultra-reliable (e.g., mission
critical) communications, low latency communications,
or communications with low-cost and low-complexity
devices.

[0014] Base stations 105 may wirelessly communicate
with UEs 115 via one or more base station antennas.
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Base stations 105 described herein may include or may
be referred to by those skilled in the art as a base
transceiver station, aradio base station, an access point,
a radio transceiver, a NodeB, an eNodeB (eNB), a next-
generation Node B or giga-nodeB (either of which may be
referred to as a gNB), a 5G Node B, a New Radio (NR)
BS, a Home NodeB, a Home eNodeB, or some other
suitable terminology. The system 100 may include base
stations 105 of different types (e.g., macro or small cell
base stations). The UEs 115 described herein may be
able to communicate with various types of base stations
105 and network equipmentincluding macro eNBs, small
cell eNBs, gNBs, relay base stations, and the like.
[0015] Eachbase station 105 may be associated witha
particular geographic coverage area 110 in which com-
munications with various UEs 115 is supported. Each
base station 105 may provide communication coverage
for a respective geographic coverage area 110 via com-
munication links 125, communication links 125 between
a base station 105 and a UE 115 may utilize one or more
carriers. Communication links 125 shown in the system
100 may include uplink transmissions from a UE 115to a
base station 105, or downlink transmissions from a base
station 105 to a UE 115. Downlink transmissions may
also be called forward link transmissions while uplink
transmissions may also be called reverse link transmis-
sions.

[0016] A geographic coverage area 110 for a base
station 105 may be divided into sectors making up only
a portion of the geographic coverage area 110. Each
sector may be associated with a cell. For example, each
base station 105 may provide communication coverage
for a macro cell, a small cell, a hot spot, or other types of
cells, or various combinations thereof. In some exam-
ples, a base station 105 may be movable and therefore
provide communication coverage for a moving geo-
graphic coverage area 110.

[0017] In some examples, different geographic cover-
age areas 110 associated with different technologies may
overlap, and overlapping geographic coverage areas 110
associated with different technologies may be supported
by the same base station 105 or by different base stations
105. The system 100 may include, for example, a hetero-
geneous LTE/LTE-A/LTE-A Pro or NR network in which
different types of base stations 105 provide coverage for
various geographic coverage areas 110.

[0018] The term "cell" refers to a logical communica-
tion entity used for communication with a base station
105 (e.g., over a carrier), and may be associated with an
identifier for distinguishing neighboring cells (e.g., a phy-
sical cell identifier (PCID), a virtual cell identifier (VCID))
operating via the same or a different carrier. In some
examples, a carrier may support multiple cells, and dif-
ferent cells may be configured according to different
protocol types (e.g., machine-type communication
(MTC), narrowband Internet-of-Things (NB-loT), en-
hanced mobile broadband (eMBB), or others) that may
provide access for different types of devices. In some
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cases, the term "cell" may refer to a portion of a geo-
graphic coverage area 110 (e.g., a sector) over which the
logical entity operates.

[0019] UEs 115 may be dispersed throughout the sys-
tem 100, and each UE 115 may be stationary or mobile. A
UE 115 may also be referred to as a mobile device, a
wireless device, aremote device, a handheld device, ora
subscriber device, or some other suitable terminology,
where the "device" may also be referred to as a unit, a
station, a terminal, or a client. A UE 115 may also be a
personal electronic device such as a cellular phone, a
personal digital assistant (PDA), a tablet computer, a
laptop computer, or a personal computer. In some ex-
amples, a UE 115 may also refer to a wireless local loop
(WLL) station, an Internet of Things (loT) device, an
Internet of Everything (IoE) device, or an MTC device,
or the like, which may be implemented in various articles
such as appliances, vehicles, meters, or the like.
[0020] Some UEs 115, such as MTC or IoT devices,
may be low cost or low complexity devices, and may
provide for automated communication between ma-
chines (e.g., via Machine-to-Machine (M2M) communi-
cation). M2M communication or MTC may refer to data
communication technologies that allow devices to com-
municate with one another or a base station 105 without
human intervention.

[0021] In some examples, M2M communication or
MTC may include communications from devices that
integrate sensors or meters to measure or capture in-
formation and relay that information to a central server or
application program that can make use of the information
or present the information to humans interacting with the
program or application. Some UEs 115 may be designed
to collect information or enable automated behavior of
machines. Examples of applications for MTC devices
include smart metering, inventory monitoring, water level
monitoring, equipment monitoring, healthcare monitor-
ing, wildlife monitoring, weather and geological event
monitoring, fleet management and tracking, remote se-
curity sensing, physical access control, and transaction-
based business charging.

[0022] Some UEs 115 may be configured to employ
operating modes that reduce power consumption, such
as half-duplex communications (e.g., a mode that sup-
ports one-way communication via transmission or recep-
tion, but not transmission and reception simultaneously).
In some examples half-duplex communications may be
performed at a reduced peak rate. In some cases, UEs
115 may be designed to support critical functions (e.g.,
mission critical functions), and the system 100 may be
configured to provide ultra-reliable communications for
these functions.

[0023] In some cases, a UE 115 may also be able to
communicate directly with other UEs 115 (e.g., using a
peer-to-peer (P2P) or device-to-device (D2D) protocol).
One or more of a group of UEs 115 utilizing D2D com-
munications may be within the geographic coverage area
110 of a base station 105. Other UEs 115 in such a group
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may be outside the geographic coverage area 110 of a
base station 105, or be otherwise unable to receive
transmissions from a base station 105. In some cases,
groups of UEs 115 communicating via D2D communica-
tions may utilize a one-to-many (1:M) system in which
each UE 115 transmits to every other UE 115in the group.
In some cases, a base station 105 facilitates the schedul-
ing of resources for D2D communications. In other cases,
D2D communications are carried out between UEs 115
without the involvement of a base station 105.

[0024] Base stations 105 may communicate with the
core network 130 and with one another. For example,
base stations 105 may interface with the core network
130 through backhaul links 132 (e.g., via an S1 or other
interface). Base stations 105 may communicate with one
another over backhaul links 132 (e.g., via an X2 or other
interface) either directly (e.g., directly between base
stations 105) or indirectly (e.g., via core network 130).
[0025] The core network 130 may provide user authen-
tication, access authorization, tracking, Internet Protocol
(IP) connectivity, and other access, routing, or mobility
functions. The core network 130 may be an evolved
packet core (EPC), which may include at least one mo-
bility management entity (MME), at least one serving
gateway (S-GW), and at least one Packet Data Network
(PDN) gateway (P-GW).

[0026] The MME may manage non-access stratum
(NAS) (e.g., control plane) functions such as mobility,
authentication, and bearer management for UEs 115
served by base stations 105 associated with the EPC.
User IP packets may be transferred through the S-GW,
which itself may be connected to the P-GW. The P-GW
may provide IP address allocation as well as other func-
tions. The P-GW may be connected to the network op-
erators IP services. The operators IP services may in-
clude access to the Internet, Intranet(s), an IP Multimedia
Subsystem (IMS), or a Packet-Switched (PS) Streaming
Service.

[0027] Atleast some of the network devices, such as a
base station 105, may include subcomponents such as
an access network entity, which may be an example of an
access node controller (ANC). Each access network
entity may communicate with UEs 115 through a number
of other access network transmission entities, which may
be referred to as a radio head, a smart radio head, or a
transmission/reception point (TRP). In some configura-
tions, various functions of each access network entity or
base station 105 may be distributed across various net-
work devices (e.g., radio heads and access network
controllers) or consolidated into a single network device
(e.g., a base station 105).

[0028] The system 100 may operate using one or more
frequency bands, typically in the range of 300 MHz to 300
GHz. Generally, the region from 300 MHz to 3 GHz is
known as the ultra-high frequency (UHF) region or deci-
meter band, since the wavelengths range from approxi-
mately one decimeter to one meter in length. UHF waves
may be blocked or redirected by buildings and environ-
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mental features. However, the waves may penetrate
structures sufficiently for a macro cell to provide service
to UEs 115 located indoors. Transmission of UHF waves
may be associated with smaller antennas and shorter
range (e.g., less than 100 km) compared to transmission
using the smaller frequencies and longer waves of the
high frequency (HF) or very high frequency (VHF) portion
of the spectrum below 300 MHz.

[0029] The system 100 may also operate in a super
high frequency (SHF) region using frequency bands from
3 GHzto 30 GHz, also known as the centimeter band. The
SHF region includes bands such as the 5 GHz multiple
industrial, scientific, and medical (ISM) bands, which may
be used opportunistically by devices that can tolerate
interference from other users. The system 100 may also
operate in an extremely high frequency (EHF) region of
the spectrum (e.g., from 30 GHz to 300 GHz), also known
as the millimeter band. In some examples, the system
100 may support millimeter wave (mmW) communica-
tions between UEs 115 and base stations 105, and EHF
antennas of the respective devices may be even smaller
and more closely spaced than UHF antennas. In some
cases, this may facilitate use of antenna arrays within a
UE 115.

[0030] However, the propagation of EHF transmis-
sions may be subject to even greater atmospheric at-
tenuation and shorter range than SHF or UHF transmis-
sions. Techniques disclosed herein may be employed
across transmissions that use one or more different
frequency regions, and designated use of bands across
these frequency regions may differ by country or regulat-
ing body.

[0031] Insome cases, the system 100 may utilize both
licensed and unlicensed radio frequency spectrum
bands. For example, the system 100 may employ Li-
cense Assisted Access (LAA), LTE-Unlicensed (LTE-
U) radio access technology, or NR technology in an
unlicensed band such as the 5 GHz ISM band. When
operating in unlicensed radio frequency spectrum bands,
wireless devices such as base stations 105 and UEs 115
may employ listen-before-talk (LBT) procedures to en-
sure a frequency channel is clear before transmitting
data. In some cases, operations in unlicensed bands
may be based on a CA configuration in conjunction with
CCsoperating in alicensed band (e.g., LAA). Operations
in unlicensed spectrum may include downlink transmis-
sions, uplink transmissions, peer-to-peer transmissions,
or a combination of these. Duplexing in unlicensed spec-
trum may be based on frequency division duplexing
(FDD), time division duplexing (TDD), or a combination
of both.

[0032] In some examples, base station 105 or UE 115
may be equipped with multiple antennas, which may be
used to employ techniques such as transmit diversity,
receive diversity, multiple-input multiple-output (MIMO)
communications, or beamforming. For example, the sys-
tem 100 may use a transmission scheme between a
transmitting device (e.g., a base station 105) and a
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receiving device (e.g., a UE 115), where the transmitting
device is equipped with multiple antennas and the receiv-
ing devices are equipped with one or more antennas.
[0033] The term "carrier" refers to a set of radio fre-
quency spectrum resources having a defined physical
layer structure for supporting communications over a
communication link 125. For example, a carrier of a
communication link 125 may include a portion of a radio
frequency spectrum band that is operated according to
physical layer channels for a given radio access technol-
ogy. Each physical layer channel may carry user data,
control information, or other signaling. A carrier may be
associated with a pre-defined frequency channel (e.g.,
an E-UTRA absolute radio frequency channel number
(EARFCN)), and may be positioned according to a chan-
nel raster for discovery by UEs 115. Carriers may be
downlink or uplink (e.g., in an FDD mode), or be config-
ured to carry downlink and uplink communications (e.g.,
in a TDD mode). In some examples, signal waveforms
transmitted over a carrier may be made up of multiple
sub-carriers (e.g., using multi-carrier modulation (MCM)
techniques such as OFDM or DFT-s-OFDM).

[0034] The organizational structure of the carriers may
be different for different radio access technologies (e.g.,
LTE, LTE-A, LTE-A Pro, NR, etc.). For example, commu-
nications over a carrier may be organized according to
TTls or slots, each of which may include user data as well
as control information or signaling to support decoding
the user data. A carrier may also include dedicated
acquisition signaling (e.g., synchronization signals or
system information, etc.) and control signaling that co-
ordinates operation for the carrier. In some examples
(e.g., in a carrier aggregation configuration), a carrier
may also have acquisition signaling or control signaling
that coordinates operations for other carriers.

[0035] Physical channels may be multiplexed on a
carrier according to various techniques. A physical con-
trol channel and a physical data channel may be multi-
plexed on a downlink carrier, for example, using time
division multiplexing (TDM) techniques, frequency divi-
sion multiplexing (FDM) techniques, or hybrid TDM-FDM
techniques. In some examples, control information trans-
mitted in a physical control channel may be distributed
between different control regions in a cascaded manner
(e.g., between a common control region or common
search space and one or more UE-specific control re-
gions or UE-specific search spaces).

[0036] A carrier may be associated with a particular
bandwidth of the radio frequency spectrum, and in some
examples the carrier bandwidth may be referred to as a
"system bandwidth" of the carrier or system 100. For
example, the carrier bandwidth may be one of a number
of predetermined bandwidths for carriers of a particular
radio access technology (e.g., 1.4, 3, 5, 10, 15, 20, 40, or
80 MHz). In some examples, each served UE 115 may be
configured for operating over portions or all of the carrier
bandwidth. In other examples, some UEs 115 may be
configured for operation using a narrowband protocol
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type that is associated with a predefined portion or range
(e.g., set of subcarriers or RBs) within a carrier (e.g., "in-
band" deployment of a narrowband protocol type).
[0037] Devices of the system 100 (e.g., base stations
105 or UEs 115) may have a hardware configuration that
supports communications over a particular carrier band-
width, or may be configurable to support communications
over one of a set of carrier bandwidths. In some exam-
ples, the system 100 may include base stations 105
and/or UEs that can support simultaneous communica-
tions via carriers associated with more than one different
carrier bandwidth. The system 100 may support commu-
nication with a UE 115 on multiple cells or carriers, a
feature which may be referred to as carrier aggregation
(CA) or multi-carrier operation. A UE 115 may be config-
ured with multiple downlink CCs and one or more uplink
CCs according to a carrier aggregation configuration.
Carrier aggregation may be used with both FDD and
TDD component carriers.

[0038] Wireless communications systems such as an
NR system may utilize any combination of licensed,
shared, and unlicensed spectrum bands, among others.
In some examples, NR shared spectrum may increase
spectrum utilization and spectral efficiency, specifically
through dynamic vertical (e.g., across frequency) and
horizontal (e.g., across time) sharing of resources.
[0039] FIG. 2 illustrates an example wireless commu-
nication system that supports dynamic downlink monitor-
ing techniques in accordance with aspects of the present
disclosure. In some examples, the system 200 may im-
plement aspects of the system 100. The system 200 may
include a base station 205 and a UE 215, which may be
examples of the corresponding devices described with
reference to FIG. 1. In the example of FIG. 2, the system
200 may operate according to a radio access technology
(RAT) such as a fourth generation (4G) LTE or LTE-A, 5G
or NR, although techniques described herein may be
applied to any RAT and to systems that may concurrently
use two or more different RATSs.

[0040] The base station 205 and the UE 215 may
establish a bidirectional link 220 by performing a radio
resource control (RRC) procedure which may include a
cell acquisition procedure, a random access channel
(RACH) procedure, an RRC connection procedure,
and an RRC configuration procedure. Re-configuration
procedures may also occur between UE 215 and base
station 205 as required.

[0041] The base station 205 may transmit a message
including control information to the UE 215 via bidirec-
tional link 220. In an example, the message may be an
RRC message, which may be communicated to the UE
215 via RRC signaling.

[0042] In an aspect of present examples, the base
station 205 may transmit downlink information on a phy-
sical downlink control channel (PDCCH) or a sPDCCH.
[0043] To enable efficient system access, meet power
savings requirements, and provide mobility optimization,
an RRC prodecure may be correlated to a specific state
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or mode.

[0044] For instance, an RRC procedure may include
an RRC idle mode, an RRC inactive mode, and an RRC
connected mode of operation. A UE 215 may be in RRC
idle/disconnected mode when it powers up. UE 215 may
enter an RRC connected state with initial attach or con-
nection establishment. If there is no activity for a period of
time, it may suspend its session by moving to an RRC
inactive state. A UE 215 may then resume its session and
move into RRC connected mode.

[0045] Insome examples, RRC idle mode of operation
may include public land mobile network (PLMN) selec-
tion, broadcast of system information, cell re-selection
mobility, paging for mobile terminated data initiated by a
5G core network, paging for mobile terminated data area
managed by 5G core network, discontinued receive
(DRX) for core network paging confiugred by non-access
stratum (NAS), etc.

[0046] In examples, RRC inactive mode of operation
may include broadcast of system information, cell re-
selection mobility, paging initiated by new core radio
acces network NG-RAN (RAN paging), RAN-based no-
tification area (RNA) managed by NG- RAN, DRX for
RAN paging configured by NG-RAN, 5G core network -
NG-RAN connection (both control/user or C/U-planes)
established for UE, UE access stratum (AS) context
stored in NG-RAN and the UE, NG-RAN knows the radio
network access which the UE belongs to, etc

[0047] In examples, RRC connected mode of opera-
tion may include 5GC - NG-RAN connection (both C/U-
planes) established for UE, UE AS context stored in NG-
RAN and the UE, NG-RAN knows the cell which the UE
belongs to, transfer of unicast data to/from the UE, net-
work controlled mobility including measurements, etc
[0048] Enabling efficient RRC protocols provides opti-
mized system access, power savings and enhanced
mobility to provide support for eMBB, Ultra-Reliable
Low-Latency Communication (URLLC), and Massive
internet of things (loT) services at efficient energy dis-
sipation levels and reasonable cost.

[0049] Enhanced Mobile Broadband (eMBB) UEs sup-
port services that require high bandwidth such as high
definition video and virtual reality applications, and trans-
mission of small packets at high data rates. Massive
machine type communications (MMTC) enable services
that inlcude high requirements for connection density
such as smart city and smart agriculture. URLLC is a
mode of Machine-Type Communication (MTC) enabling
services requiring transmission of small packets at ultra
low latency and high reliability. Latency may refer to the
delay of transmitted packets. Dropped packets, or pack-
ets decoded in errror may be said to have infinite latency.
Reliability may refer to a probability that latency does not
exceed a certain value. URLLC may be used for mission
critical communications including coordination among
vehicles, assisted or automated driving, reliable remote
management e.g. of robots, etc.

[0050] Due to stringent reliability and latency require-
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ments, a set of resources may be reserved for URLLC
traffic. These may include time or frequency resources.
URLLC traffic has certain synchronous and periodic pat-
terns and may follow a specific spectrum reuse pattern.
Thus, resources (e.g., time or frequency) allocated for
URLLC communication may be reused in a regular pat-
tern of cells (where each cell is covered by a gNB or base
station 205). Cells are assigned resources such that
geographically proximate gNBs or base stations use
different resources (e.g., frequency sub-bands) for com-
munication. This reduces inter-cell interference between
adjacent base stations.

[0051] FIG. 3 illustrates an example of cells in a com-
munication network 300 with a reuse factor of 3 in ac-
cordance with disclosed examples. Here, a reuse factor
of 3 refers to the partitioning into three bands, of a
frequency band assigned to cells in communication net-
work 300. Each sub-band is depicted by different hatch-
ing as illustrated. Base stations or gNBs assigned to each
cell use resources assigned to that particular cell. Thus
gNB1, gNB2 and gNB3 use afirst sub-band, gNB4 uses a
second sub-band and gNB5 uses a third sub-band.
[0052] Further illustration is provided in 300b. Here, a
first frequency sub-band is assigned to a first plurality of
cells 310, 305and 315. Thus, gNB1, gNB2 and gNB3 use
this first frequency sub-band for communication. A sec-
ond frequency sub-band is assigned to a second plurality
of cells (for illustration, only cell 320 is shown). Thus,
gNB4 in cell 320 uses a second frequency sub-band for
communication.

[0053] Insome examples, atreuse 1, all base stations
in a communication network 300 may communicate
using the same band. In some examples, different reuse
factors such as reuse 4, resuse 5, etc may be assigned.
However, as a reuse factor increases, bandwidth allo-
cated to each base station decreases.

[0054] In an aspect of disclosed examples, a base
station 205 or network controller may determine a reuse
factor for a communication system.

[0055] FIG. 4 illustrates an example of reserved re-
source use assignment in accordance with disclosed
examples. Due to the nature of URLLC traffic, and its
intended use, some URLLC resources may be reserved
for retransmissions if necessitated. Therefore, a part of
available resources may be designated for first transmis-
sions of URLLC traffic and remaining resources may be
reserved for retransmission of URLLC traffic.

[0056] As illustrated in FIG. 4, each base station (or
gNB1, gNB2, gNB3, gNB4) in a communication system
following a spectrum reuse pattern of 3 may be assigned
five partitioned resources for URLLC retransmission. As
used herein, reserved resources may refer to time or
frequency resources. However, other communication
resources may be reserved. In some examples, the
amount of URLLC resources allocated for retransmis-
sions may be dimensioned according to a worst-case
scenario for retransmissions. This could lead to under-
utilization of retransmission resources by URLLC.
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[0057] In some examples, unused URLLC reserved
resources may be dynamically allocated for best-effort
traffic in neighboring base stations with reuse 1. This
means that if a resource reserved for URLLC use is
indeed used by the initial transmission or retransmission
of URLLC traffic, then the same time frequency resource
is not spatially reused by the immediately neighboring
base stations so as to reduce inter-cell interference and
increase the reliability. However, if the resource is not
actually used by URLLC traffic, for example, because the
needs of URLLC traffic do not occur, then the same time
frequency resource can be spatially reused by the im-
mediately neighboring base stations, presumably for
their best-effort traffic so as to increase the overall system
resource efficiency.

[0058] In the example of FIG. 4, base stations gNB1-
gNB4 are associated with respective frequency sub-
bands, e.g. corresponding to illustrative sub-bands of
FIG. 3. Thus, gNB 1, gNB2 and gNB3 may be assigned
afirst frequency sub-band (cells with horizontal hatching
in FIG. 3b), and gNB4 may be assigned a second fre-
quency sub-band (cells with no fill in FIG. 3b) for com-
munication.

[0059] As illustrated, each of gNB 1, gNB2 and gNB3
has five reserved resources assigned for URLLC retrans-
mission. The reservation of five resource units may be
dimensioned for needs in a worst case scenario. How-
ever, it may be determined that in a given slot, only two
retransmissions are needed in gNB 1, which is consid-
ered better than the worst case. Therefore, three re-
served resources may no longer be required for URLLC
traffic. Thus, these three resources may be used for best-
effort (e.g. eMBB) trafficin gNB 1. A second base station,
gNB2, may require one reserved resource assigned for
URLLC retransmissions and may release four reserved
resources for best-effort traffic. A third base station,
gNB3, may require three reserved resources assigned
for URLLC retransmission and may release two reserved
resources for best-effort traffic. Thus, at a particular in-
stance of example 400, gNB1 has two users it needs to
retransmit URLLC traffic to, gNB2 has one user to re-
transmit to and gNB3 has three users it needs to retrans-
mit to. At this instance, gNB1, gNB2 and gNB3 would
require at most three retransmission slots for URLLC
traffic retransmissions.

[0060] Thus, gNB4 may appropriate unused retrans-
mission resources assigned to gNB 1-gNB3 to transmit
its best-effort traffic. In other words, gNB4 may determine
to use the two remaining reserved resources (bottom two
slots) not used in any of gNB1, gNB2 and gNB3 for
URLLC traffic to transmit its best effort traffic.

[0061] In some examples, base stations gNB 1-gNB3
may transmit a predetermined monitoring pattern to base
station gNB4. A well defined predetermined monitoring
pattern allows a base station (e.g. gNB4) to optimize
downlink monitoring. This provides UE power savings.
Whereas, a UE associated with gNB4 may determine
whether or not to monitor an entire bandwidth based on
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previous monitoring results, it may simply base its mon-
itoring on a given predetermined schedule. Thatis, a UE
does not itself need to expend resources trying to deter-
mine what portions of the bandwidth to monitor, or in-
efficiently monitor bandwidths that are unnecessarily too
large. A UE may follow a monitoring schedule it receives
from a base station. This is illustrated in FIG. 5.

[0062] FIG. 5 shows an exemplary resource reserva-
tion pattern in accordance with various aspects of dis-
closed examples. As illustrated, x-axis 507 represents
time and y-axis 505 represents frequency or bandwidth
part (BWP). BWP may refer to a contiguous set of phy-
sical resource blocks selected from a contiguous subset
of the common resource blocks for a given numerology
on a given carrier. In FIG. 5, y-axis 505 includes BWP1
and BW2. In other examples, the y-axis 505 may repre-
sentany plurality of bandwidth parts. BWP1 is associated
with common cells and BWP2 is associated with common
cells that are different from cells associated with BWP1.
Forinstance, in FIG. 5, BWP1 is associated with cell 320
of FIG. 3and BWP2 is associated with cells 305, 310 and
315 of FIG. 3.

[0063] For purposes of illustration, the x-axis 507 in
FIG. 5is partitioned into five transmission slots 502, 504,
506, 508 and 510. In other examples, the x-axis may be
partitioned into any plurality of transmission slots. Each
partition is associated with first transmissions and re-
transmissions of URLLC resources. In some examples,
these partitions may be known beforehand. In FIG. 5,
transmission slots 502, 504 and 506 associated with
BWP2 are reserved for URLLC first transmissions.
Transmission slots 508 and 510 associated with BWP2
are reserved for URLLC retransmissions. In other exam-
ples, not covered by the claimed invention, transmission
slots 502, 504 and 506 associated with BWP2 may be
reserved for a first type of URLLC traffic and transmission
slots 508 and 510 associated with BWP2 may be re-
served for a second type of URLLC. The first type of
URLLC traffic may be periodic while the second type of
URLLC traffic may be bursty in the sense that the traffic
needs are highly time varying.

[0064] In the example of FIG. 5, base stations gNB1-
gNB3 (associated with BWP2) communicate a predeter-
mined monitoring pattern to base station gNB4 (asso-
ciated with BWP1). Here, gNB1-gNB3 inform gNB4 that
slots 502-506 are reserved for URLLC first transmissions
and slots 508-510 are reserved for URLLC retransmis-
sions. Thus, if retransmission slots 508 and 510 are
unused by URLLC UEs (e.g. UEs 215) associated with
gNB1-gNB3 in cells 305, 310 and 315 of FIG. 3, then
gNB1 -gNB3 will inform gNB4 so that gNB4 schedules its
eMBB UEs to use these slots for best-effort traffic. In
other words, in transmission slots 508 and 510, or for time
520, gNB4 UEs monitor BWP 1 as well as BWP2. Ifitis
determined transmission slots 508 and 510 associated
with BWP2 become available (i.e., are unused), then
gNB4 UEs use these slots for transmission of best-effort
traffic.
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[0065] Here, gNB4 opportunistically uses physical re-
source blocks associated with a different BWP for its
eMBB ftraffic. As illustrated by exemplary FIG. 5, UE
power is conserved by gNB4 following a predetermined
schedule to use a narrowband or wideband Rx module to
monitor PDCCH.

[0066] In some examples, a predetermined schedule
for reserved resources may be allocated during an RRC
protocol such as during RRC connected mode.

[0067] FIG.6illustrates an example block diagram that
supports dynamic downlink monitoring techniques for
communications systems in accordance with aspects
of the present disclosure. Wireless device 605 may be
an example of aspects of a user equipment (UE) 115 as
described herein. Wireless device 605 may include re-
ceiver 610, UE communications manager 615, and trans-
mitter 620. Wireless device 605 may also include a
processor. Each of these components may be in com-
munication with one another (e.g., via one or more
buses).

[0068] Receiver 610 may receive information such as
packets, user data, or control information associated with
various information channels (e.g., control channels,
data channels, and scheduling information related to
bandwidth parts to monitor, etc.) Information may be
passed on to other components of the device. The re-
ceiver 610 may be an example of aspects of the trans-
ceiver 835 described with reference to FIG. 8. The re-
ceiver 610 may utilize a single antenna or a set of anten-
nas.

[0069] UE communications manager 615 and/or at
least some of its various sub-components may be im-
plemented in hardware, software executed by a proces-
sor, firmware, or any combination thereof. Ifimplemented
in software executed by a processor, the functions of the
UE communications manager 615 and/or at least some
of its various sub-components may be executed by a
general-purpose processor, a digital signal processor
(DSP), an application-specific integrated circuit (ASIC),
an field-programmable gate array (FPGA) or other pro-
grammable logic device, discrete gate or transistor logic,
discrete hardware components, or any combination
thereof designed to perform the functions described in
the present disclosure.

[0070] The UE communications manager 615 and/or
at least some of its various sub-components may be
physically located at various positions, including being
distributed such that portions of functions are implemen-
ted at different physical locations by one or more physical
devices. In some examples, UE communications man-
ager 615 and/or at least some of its various sub-compo-
nents may be a separate and distinct component in
accordance with various aspects of the present disclo-
sure. In other examples, UE communications manager
615 and/or at least some of its various sub-components
may be combined with one or more other hardware
components, including but not limited to an I/O compo-
nent, a transceiver, a network server, another computing
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device, one or more other components described in the
present disclosure, or a combination thereof in accor-
dance with various aspects of the present disclosure.
[0071] UE communications manager 615 may receive
a predetermined monitoring schedule from a base station
205. UE communications manager 615 may select a
plurality of bandwidth parts to monitor on a PDCCH
based on the received predetermined schedule.

[0072] Transmitter 620 may transmit signals gener-
ated by other components of the device. In some exam-
ples, the transmitter 620 may be collocated with a recei-
ver 610 in a transceiver module. For example, the trans-
mitter 620 may be an example of aspects of the trans-
ceiver 835 described with reference to FIG. 8. The trans-
mitter 620 may utilize a single antenna or a set of anten-
nas.

[0073] FIG.7 shows a block diagram 700 of a wireless
device 705 that supports dynamic downlink monitoring
techniques for communications systems in accordance
with aspects of the present disclosure. Wireless device
705 may be an example of aspects of a wireless device
UE 115 or 605 as described with reference to FIG. 6.
Wireless device 705 may include receiver 710, UE com-
munications manager 715, and transmitter 720. Wireless
device 705 may also include a processor. Each of these
components may be in communication with one another
(e.g., via one or more buses).

[0074] Receiver 710 may receive information such as
packets, user data, or control information associated with
various information channels (e.g., control channels,
data channels, and scheduling information related to
monitoring bandwidth parts, etc.) Information may be
passed on to other components of the device. The re-
ceiver 710 may be an example of aspects of the trans-
ceiver 835 described with reference to FIG. 8. The re-
ceiver 710 may utilize a single antenna or a set of anten-
nas.

[0075] UE communications manager 715 may be an
example of aspects of the UE communications manager
615 described with reference to FIG. 6. UE communica-
tions manager 715 may also include selection compo-
nent 730.

[0076] Selection component 730 may select a plurality
of bandwidth parts to monitor on a PDCCH based on a
received predetermined schedule.

[0077] Transmitter 720 may transmit signals gener-
ated by other components of the device. In some exam-
ples, the transmitter 720 may be collocated with a recei-
ver 710 in a transceiver module. For example, the trans-
mitter 720 may be an example of aspects of the trans-
ceiver 835 described with reference to FIG. 8. The trans-
mitter 720 may utilize a single antenna or a set of anten-
nas.

[0078] FIG. 8 shows a diagram of a system 800 includ-
ing a device 805 that supports dynamic downlink mon-
itoring techniques for communications sytems in accor-
dance with aspects of the present disclosure. Device 805
may be an example of or include the components of
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wireless device 605, wireless device 705, or a UE 115
as described above, e.g., with reference to FIGs.6and 7.
Device 805 may include components for bi-directional
voice and data communications including components
for transmitting and receiving communications, including
UE communications manager 815, processor 820, mem-
ory 825, software 830, transceiver 835, antenna 840, and
1/0O controller 845. These components may be in electro-
nic communication via one or more buses (e.g., bus 810).
Device 805 may communicate wirelessly with one or
more base stations 105.

[0079] Processor 820 may include an intelligent hard-
ware device, (e.g., a general-purpose processor, a DSP,
a central processing unit (CPU), a microcontroller, an
ASIC, an FPGA, a programmable logic device, a discrete
gate or transistor logic component, a discrete hardware
component, or any combination thereof). In some cases,
processor 920 may be configured to operate a memory
array using a memory controller. In other cases, a mem-
ory controller may be integrated into processor 820.
Processor 820 may be configured to execute compu-
ter-readable instructions stored in a memory to perform
various functions (e.g., functions or tasks supporting
network aided power saving techniques).

[0080] Memory 825 may include random access mem-
ory (RAM) and read only memory (ROM). The memory
825 may store computer-readable, computer-executable
software 830 including instructions that, when executed,
cause the processor to perform various functions de-
scribed herein. In some cases, the memory 825 may
contain, among other things, a basic input/output system
(BIOS) which may control basic hardware or software
operation such as the interaction with peripheral compo-
nents or devices.

[0081] Software 830 may include code to implement
aspects of the present disclosure, including code to
support dynamic downlink monitoring. Software 830
may be stored in a non-transitory computer-readable
medium such as system memory or other memory. In
some cases, the software 830 may not be directly ex-
ecutable by the processor but may cause a computer
(e.g., when compiled and executed) to perform functions
described herein.

[0082] Transceiver 835 may communicate bi-direc-
tionally, via one or more antennas, wired, or wireless
links as described above. For example, the transceiver
835 may represent a wireless transceiver and may com-
municate bi-directionally with another wireless transcei-
ver. The transceiver 835 may also include a modem to
modulate the packets and provide the modulated packets
to the antennas for transmission, and to demodulate
packets received from the antennas. In some cases,
the wireless device may include a single antenna 840.
However, in some cases the device may have more than
one antenna 840, which may be capable of concurrently
transmitting or receiving multiple wireless transmissions
[0083] 1/O controller 845 may manage input and output
signals for device 805. I/O controller 845 may also man-
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age peripherals not integrated into device 805. In some
cases, /0 controller 845 may represent a physical con-
nection or port to an external peripheral. In some cases,
I/O controller 945 may utilize an operating system such
as i0OS®, ANDROID®, MS-DOS®, MS-WINDOWS®,
0S/2®, UNIX®, LINUX®, or another known operating
system. In other cases, I/O controller 845 may represent
or interact with a modem, a keyboard, a mouse, a
touchscreen, or a similar device. In some cases, 1/O
controller 845 may be implemented as part of a proces-
sor. In some cases, a user may interact with device 805
via 1/O controller 845 or via hardware components con-
trolled by 1/O controller 845.

[0084] FIG. 9 shows a block diagram 900 of a wireless
device 905 that supports dynamic downlink monitoring
techniques for communications systems in accordance
with aspects of the present disclosure. Wireless device
905 may be an example of aspects of a base station 105
as described herein. Wireless device 905 may include
receiver 910, base station communications manager
915, and transmitter 920. Wireless device 905 may also
include a processor. Each of these components may bein
communication with one another (e.g., via one or more
buses).

[0085] Receiver 910 may receive information such as
packets, user data, throughput indicators, or control in-
formation associated with various information channels
(e.g., control channels, data channels, and information
related to bandwidth parts to monitor etc.) Information
may be passed on to other components of the device.
The receiver 910 may be an example of aspects of the
transceiver 1135 described with reference to FIG. 11. The
receiver 910 may utilize a single antenna or a set of
antennas.

[0086] Receiver 910 may receive a plurality of band-
width parts to monitor based on resource reservation
information received from at least one base station.
[0087] Base station communications manager 915 an-
d/or at least some of its various sub-components may be
implemented in hardware, software executed by a pro-
cessor, firmware, or any combination thereof. If imple-
mented in software executed by a processor, the func-
tions of the base station communications manager 915
and/or at least some of its various sub-components may
be executed by a general-purpose processor, a DSP, an
ASIC, an FPGA or other programmable logic device,
discrete gate or transistor logic, discrete hardware com-
ponents, or any combination thereof designed to perform
the functions described in the present disclosure.
[0088] The base stationcommunications manager915
and/or at least some of its various sub-components may
be physically located at various positions, including being
distributed such that portions of functions are implemen-
ted at different physical locations by one or more physical
devices. In some examples, base station communica-
tions manager 915 and/or atleast some of its various sub-
components may be a separate and distinct component
in accordance with various aspects of the present dis-
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closure. Inother examples, base station communications
manager 915 and/or at least some of its various sub-
components may be combined with one or more other
hardware components, including but not limited to an I/O
component, a transceiver, a network server, another
computing device, one or more other components de-
scribed in the present disclosure, or a combination there-
of in accordance with various aspects of the present
disclosure.

[0089] Base station communications manager 915
may determine a predetermined plurality of bandwidth
parts to monitor based on resource reservation informa-
tion received from at least one other base station. Base
station communications manager 915 may determine a
resource reservation pattern.

[0090] Transmitter 920 may transmit signals gener-
ated by other components of the device. In some exam-
ples, the transmitter 920 may be collocated with a recei-
ver 910 in a transceiver module. For example, the trans-
mitter 920 may be an example of aspects of the trans-
ceiver 1135 described with reference to FIG. 11. The
transmitter 920 may utilize a single antenna or a set of
antennas. Transmitter 920 may transmit information in-
dicative of the predetermined bandwidth parts in a radio
resouce control message.

[0091] FIG. 10 shows a block diagram 1000 of a wire-
less device 1005 that supports dynamic downlink mon-
itoring techniques for communications systems in accor-
dance with aspects of the present disclosure. Wireless
device 1005 may be an example of aspects of a wireless
device base station 105 as described with reference to
FIG.1. Wireless device 1005 may include receiver 1010,
base station communications manager 1015, and trans-
mitter 1020. Wireless device 1005 may also include a
processor. Each of these components may be in com-
munication with one another (e.g., via one or more
buses).

[0092] Receiver 1010 may receive information such as
packets, user data, or control information associated with
various information channels, or information from atleast
one other base station indicating a plurality of bandwidth
parts to monitor based on resource reservation informa-
tion. Information may be passed on to other components
of the device. The receiver 1010 may utilize a single
antenna or a set of antennas.

[0093] BS communications manager 1015 and/or at
least some of its various sub-components may be im-
plemented in hardware, software executed by a proces-
sor, firmware, or any combination thereof. Ifimplemented
in software executed by a processor, the functions of the
BS communications manager 1015 and/or at least some
of its various sub-components may be executed by a
general-purpose processor, a digital signal processor
(DSP), an application-specific integrated circuit (ASIC),
an field-programmable gate array (FPGA) or other pro-
grammable logic device, discrete gate or transistor logic,
discrete hardware components, or any combination
thereof designed to perform the functions described in
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the present disclosure.

[0094] The BS communications manager 1015 and/or
at least some of its various sub-components may be
physically located at various positions, including being
distributed such that portions of functions are implemen-
ted at different physical locations by one or more physical
devices. In some examples, BS communications man-
ager 1015 and/or at least some of its various sub-com-
ponents may be a separate and distinct component in
accordance with various aspects of the present disclo-
sure. In other examples, BS communications manager
1015 and/or at least some of its various sub-components
may be combined with one or more other hardware
components, including but not limited to an I/O compo-
nent, a transceiver, a network server, another computing
device, one or more other components described in the
present disclosure, or a combination thereof in accor-
dance with various aspects of the present disclosure.
[0095] BS communications manager 1015 may have a
determining component 1025 that may predetermine a
plurality of bandwidth parts to monitor based on resource
reservation information received from at least one other
base station.

[0096] Transmitter 1020 may transmit signals gener-
ated by other components of the device. In some exam-
ples, the transmitter 1020 may be collocated with a
receiver 1010 in a transceiver module. The transmitter
1020 may utilize a single antenna or a set of antennas.
Transmitter 1020 may transmit information indicative of
predetermined bandwidth parts in a radio resource con-
trol message.

[0097] FIG. 11 shows a diagram of a system 1100
including a device 1105 that supports dynamic downlink
monitoring techniques in accordance with aspects of the
presentdisclosure. Device 1105 may be an example of or
include the components of base station 105 as described
above, e.g., with reference to FIG. 1. Device 1105 may
include components for bi-directional voice and data
communications including components for transmitting
and receiving communications, including base station
communications manager 1115, processor 1120, mem-
ory 1125, software 1130, transceiver 1135, antenna 1140,
network communications manager 1145, and inter-sta-
tion communications manager 1150. These components
may be in electronic communication via one or more
buses (e.g., bus 1110). Device 1105 may communicate
wirelessly with one or more UEs 115.

[0098] Processor 1120 may include anintelligent hard-
ware device, (e.g., a general-purpose processor, a DSP,
a CPU, amicrocontroller, an ASIC, an FPGA, a program-
mable logic device, a discrete gate or transistor logic
component, a discrete hardware component, or any
combination thereof). In some cases, processor 1120
may be configured to operate a memory array using a
memory controller. In other cases, a memory controller
may be integrated into processor 1120. Processor 1120
may be configured to execute computer-readable in-
structions stored in a memory to perform various func-

10

15

20

25

30

35

40

45

50

55

12

tions (e.g., functions or tasks supporting modulation table
determination and CQl reporting).

[0099] Memory 1125 may include RAM and ROM. The
memory 1125 may store computer-readable, computer-
executable software 1030 including instructions that,
when executed, cause the processor to perform various
functions described herein. In some cases, the memory
1125 may contain, among other things, a BIOS which
may control basic hardware or software operation such
as the interaction with peripheral components or devices.
[0100] Software 1130 may include code to implement
aspects of the present disclosure, including code to
support dynamic downlink monitoring. Software 1130
may be stored in a non-transitory computer-readable
medium such as system memory or other memory. In
some cases, the software 1130 may not be directly ex-
ecutable by the processor but may cause a computer
(e.g., when compiled and executed) to perform functions
described herein.

[0101] Transceiver 1135 may communicate bi-direc-
tionally, via one or more antennas, wired, or wireless links
as described above. For example, the transceiver 1135
may represent a wireless transceiver and may commu-
nicate bi-directionally with another wireless transceiver.
The transceiver 1135 may also include a modem to
modulate the packets and provide the modulated packets
to the antennas for transmission, and to demodulate
packets received from the antennas. In some cases,
the wireless device may include a single antenna 1140.
However, in some cases the device may have more than
one antenna 1140, which may be capable of concurrently
transmitting or receiving multiple wireless transmissions.
[0102] Network communications manager 1145 may
manage communications with the core network (e.g., via
one or more wired backhaul links). For example, the
network communications manager 1145 may manage
the transfer of data communications for client devices,
such as one or more UEs 115.

[0103] Inter-station communications manager 1150
may manage communications with other base stations
105, and may include a controller or scheduler for con-
trolling communications with UEs 115 in cooperation with
other base stations 105. For example, the inter-station
communications manager 1050 may coordinate sche-
duling for transmissions to UEs 115 for various interfer-
ence mitigation techniques such as beamforming or joint
transmission. In some examples, inter-station commu-
nications manager 1150 may provide an X2 interface
within an LTE/LTE-A wireless communication network
technology to provide communication between base sta-
tions 105.

[0104] FIG. 12 shows a flowchart illustrating a method
1200 for dynamic downlink monitoring techniques for
commuications systems in accordance with aspects of
the present disclosure. The operations of method 1200
may be implemented by a UE 215 or its components as
described herein. For example, the operations of method
1200 may be performed by a UE communications man-
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ager as described with reference to FIGs. 6 and 7. In
some examples, a UE 215 may execute a set of codes to
control the functional elements of the device to perform
the functions described below.

[0105] At 1202 the UE 205 may receive a predeter-
mined monitoring schedule from a base station. The
operations of 1202 may be performed according to the
methods described herein.

[0106] At 1204 the UE 215 may select a plurality of
bandwidth parts to monitor on a PDCCH based on a
received predetermined schedule. The operations of
1204 may be performed according to the methods de-
scribed herein. In certain examples, aspects of the op-
erations of 1204 may be performed by a UE selection
component 730 as described with reference to FIG. 7.

[0107] At 1206 UE 215 may monitor selected band-
width parts.
[0108] FIG. 13 shows a flowchart illustrating a method

1300 for dynamic downlink monitoring techniques for
commuications systems in accordance with aspects of
the present disclosure. The operations of method 1300
may be implemented by a base station 205 or its com-
ponents as described herein. For example, the opera-
tions of method 1300 may be performed by a base station
communications manager as described with reference to
FIGs.9and 10. In some examples, base station 205 may
execute a set of codes to control the functional elements
of the device to perform the functions described below.
[0109] At1302the base station 205 may predetermine
a plurality of bandwidth parts to monitor based on re-
source reservation information received from atleast one
base station. The operations of 1302 may be performed
according to the methods described herein. In certain
examples, aspects of the operations of 1302 may be
performed by a determining component 1025 as de-
scribed with reference to FIG. 10.

[0110] At 1304 the base station 205 may transmit in-
formation indicative of predetermined bandwidth parts in
a radio resource control message. The operations of
1304 may be performed according to the methods de-
scribed herein. In certain examples, aspects of the op-
erations of 1304 may be performed by a transmitter 1020
as described with reference to FIG. 10

[0111] It should be noted that the methods described
above describe possible implementations, and that the
operations and the steps may be rearranged or otherwise
modified and that other implementations are possible.
Further, aspects from two or more of the methods may be
combined.

[0112] Techniques described herein may be used for
various wireless communications systems such as code
division multiple access (CDMA), time division multiple
access (TDMA), frequency division multiple access
(FDMA), orthogonal frequency division multiple access
(OFDMA), single carrier frequency division multiple ac-
cess (SC-FDMA), and other systems. A CDMA system
may implement a radio technology such as CDMA2000,
Universal Terrestrial Radio Access (UTRA), etc.
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CDMAZ2000 covers 1S-2000, 1S-95, and 1S-856 stan-
dards. 1S-2000 Releases may be commonly referred to
as CDMA2000 1X, 1X, etc. IS-856 (TIA-856) is commonly
referred to as CDMA2000 1xEV-DO, High Rate Packet
Data (HRPD), etc. UTRA includes Wideband CDMA
(WCDMA) and other variants of CDMA. ATDMA system
may implement a radio technology such as Global Sys-
tem for Mobile Communications (GSM).

[0113] An OFDMA system may implement a radio
technology such as Ultra Mobile Broadband (UMB),
Evolved UTRA (E-UTRA), Institute of Electrical and Elec-
tronics Engineers (IEEE) 802.11 (Wi-Fi), IEEE 802.16
(WIMAX), IEEE 802.20, Flash-OFDM, etc. UTRA and E-
UTRA are part of Universal Mobile Telecommunications
System (UMTS). LTE, LTE-A, and LTE-A Pro are re-
leases of UMTS that use E-UTRA. UTRA, E-UTRA,
UMTS, LTE, LTE-A, LTE-A Pro, NR, and GSM are de-
scribed in documents from the organization named "3rd
Generation Partnership Project" (3GPP). CDMA2000
and UMB are described in documents from an organiza-
tion named "3rd Generation Partnership Project 2"
(3GPP2). The techniques described herein may be used
for the systems and radio technologies mentioned above
as well as other systems and radio technologies. While
aspects ofan LTE, LTE-A, LTE-A Pro, or NR system may
be described for purposes of example, and LTE, LTE-A,
LTE-APro, or NR terminology may be used in much of the
description, the techniques described herein are applic-
able beyond LTE, LTE-A, LTE-A Pro, or NR applications.
[0114] A macro cell generally covers a relatively large
geographic area (e.g., several kilometers in radius) and
may allow unrestricted access by UEs 115 with service
subscriptions with the network provider. A small cell may
be associated with a lower-powered base station 105, as
compared with a macro cell, and a small cell may operate
in the same or different (e.g., licensed, unlicensed, etc.)
frequency bands as macro cells. Small cells may include
pico cells, femto cells, and micro cells according to var-
ious examples. A pico cell, for example, may cover a
small geographic area and may allow unrestricted ac-
cess by UEs 115 with service subscriptions with the
network provider. A femto cell may also cover a small
geographic area (e.g., a home) and may provide re-
stricted access by UEs 115 having an association with
the femto cell (e.g., UEs 115 in a closed subscriber group
(CSG), UEs 115 for users in the home, and the like). An
eNB for a macro cell may be referred to as a macro eNB.
An eNB for a small cell may be referred to as a small cell
eNB, a pico eNB, a femto eNB, or a home eNB. An eNB
may supportone or multiple (e.g., two, three, four, and the
like) cells, and may also support communications using
one or multiple component carriers.

[0115] The system 100 or systems described herein
may support synchronous or asynchronous operation.
For synchronous operation, the base stations 105 may
have similar frame timing, and transmissions from differ-
ent base stations 105 may be approximately aligned in
time. For asynchronous operation, the base stations 105
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may have different frame timing, and transmissions from
different base stations 105 may not be aligned in time.
The techniques described herein may be used for either
synchronous or asynchronous operations.

[0116] Information and signals described herein may
be represented using any of a variety of different tech-
nologies and techniques. For example, data, instruc-
tions, commands, information, signals, bits, symbols,
and chips that may be referenced throughout the above
description may be represented by voltages, currents,
electromagnetic waves, magnetic fields or particles, op-
tical fields or particles, or any combination thereof.
[0117] The various illustrative blocks and modules de-
scribed in connection with the disclosure herein may be
implemented or performed with a general-purpose pro-
cessor, a digital signal processor (DSP), an application-
specific integrated circuit (ASIC), a field-programmable
gate array (FPGA) or other programmable logic device
(PLD), discrete gate or transistor logic, discrete hardware
components, or any combination thereof designed to
perform the functions described herein. A general-pur-
pose processor may be a microprocessor, but in the
alternative, the processor may be any conventional pro-
cessor, controller, microcontroller, or state machine. A
processor may also be implemented as a combination of
computing devices (e.g., a combination of a DSP and a
microprocessor, multiple microprocessors, one or more
microprocessors in conjunction with a DSP core, or any
other such configuration).

[0118] The functions described herein may be imple-
mented in hardware, software executed by a processor,
firmware, or any combination thereof. If implemented in
software executed by a processor, the functions may be
stored on or transmitted over as one or more instructions
or code on a computer-readable medium. Other exam-
ples and implementations are within the scope of the
disclosure and appended claims. For example, due to the
nature of software, functions described above can be
implemented using software executed by a processor,
hardware, firmware, hardwiring, or combinations of any
of these. Features implementing functions may also be
physically located at various positions, including being
distributed such that portions of functions are implemen-
ted at different physical locations.

[0119] Computer-readable media includes both non-
transitory computer storage media and communication
media including any medium that facilitates transfer of a
computer program from one place to another. A non-
transitory storage medium may be any available medium
that can be accessed by a general purpose or special
purpose computer. By way of example, and not limitation,
non-transitory computer-readable media may comprise
random-access memory (RAM), read-only memory
(ROM), electrically erasable programmable read only
memory (EEPROM), flash memory, compact disk (CD)
ROM or other optical disk storage, magnetic disk storage
or other magnetic storage devices, or any other non-
transitory medium that can be used to carry or store
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desired program code means in the form of instructions
ordata structures and that can be accessed by a general-
purpose or special-purpose computer, or a general-pur-
pose or special-purpose processor. 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 cable, fiber
optic cable, twisted pair, digital subscriber line (DSL), or
wireless technologies such as infrared, radio, and micro-
wave, then the coaxial cable, fiber optic cable, twisted
pair, DSL, or wireless technologies such as infrared,
radio, and microwave are included in the definition of
medium. Disk and disc, as used herein, include 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. Combinations of the above are also included
within the scope of computer-readable media.

[0120] As used herein, including in the claims, "or" as
used in a list of items (e.g., a list of items prefaced by a
phrase such as "at least one of" or "one or more of’)
indicates aninclusive list such that, forexample, alist of at
leastone of A, B,orCmeans AorBorCorABorACorBC
or ABC (i.e., A and B and C). Also, as used herein, the
phrase "based on" shall not be construed as a reference
to a closed set of conditions. For example, an exemplary
step that is described as "based on condition A" may be
based on both a condition A and a condition B without
departing from the scope of the present disclosure. In
other words, as used herein, the phrase "based on" shall
be construed inthe same manner as the phrase "based at
least in part on."

[0121] Inthe appended figures, similar components or
features may have the same reference label. Further,
various components of the same type may be distin-
guished by following the reference label by a dash and
a second label that distinguishes among the similar
components. If just the first reference label is used in
the specification, the description is applicable to any one
of the similar components having the same first reference
label irrespective of the second reference label, or other
subsequent reference label.

Claims

1. A method (1300) of wireless communication at a first
base station (105, 205), comprising:

predetermining (1302) a plurality of bandwidth
parts to be monitored by a user equipment, UE,
associated with the first base station (105, 205)
in a plurality of transmission slots based on
resource reservation information received from
atleasta second base station (105, 205), where-
in the plurality of transmission slots include one
or more transmission slots (502, 504, 506) for
first transmissions of ultra-reliable low-latency,
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URLLC, traffic associated with the second base
station and one or more retransmission slots
(508, 510) for retransmissions of ultra-reliable
low-latency, URLLC, traffic associated with the
second base station, wherein the resource re-
servation information indicates that the one or
more retransmission slots (508, 510) associated
with the second base station (105,205) are un-
used by user equipment, UE, associated with
the at least one second base station; and
transmitting (1304), to the user equipment, UE,
associated with the first base station (105, 205)
in a radio resource control, RRC, message,
information indicating the predetermined band-
width partsinthe one or more transmission slots;
and

scheduling the UE associated with the first base
station (105, 205) in the one or more retransmis-
sion slots (508, 510) associated with the second
base station for transmission of best effort traffic.

The method of claim 1, wherein the predetermined
plurality of bandwidth parts correspond to a first
bandwidth part associated with the first base station,
and a second bandwidth part associated with the
second base station.

The method of claim 1, wherein the resource reser-
vation information is associated with at least one of
time and frequency resources.

The method of claim 2, wherein the information in-
dicating the predetermined bandwidth parts includes
a monitoring schedule to monitor either the first
bandwidth part or the second bandwidth part in the
one or more transmission slots.

The method of claim 3, wherein the at least one of
time and frequency resources are designated for
URLLC traffic.

A method (1200) of wireless communication by a
user equipment, UE, comprising:

receiving (1202), from a first base station (105,
205), a predetermined monitoring schedule
comprising information indicating a plurality of
bandwidth parts to be monitored in a plurality of
transmission slots, wherein the plurality of trans-
mission slots include one or more transmission
slots (502, 504, 506) for first transmissions of
ultra-reliable low-latency, URLLC, traffic asso-
ciated with a second base station and one or
more retransmission slots (508, 510) for retrans-
missions of ultra-reliable low-latency, URLLC,
traffic associated with the second base station,
wherein the information indicates that the one or
more retransmission slots (508, 510) associated
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with the second base station (105,205) are un-
used by user equipment, UE, associated with
the at least one second base station;

selecting (1204) a plurality of bandwidth parts to
monitor on a PDCCH based on the received
schedule; and

monitoring (1206) the selected plurality of band-
width parts in the plurality of transmission slots;
and

communicating best effort traffic in the one or
more retransmission slots (508, 510) associated
with the second base station (105, 205).

The method of claim 6, wherein the predetermined
plurality of bandwidth parts correspond to a first
bandwidth part associated with the first base station,
and a second bandwidth part associated with the
second base station.

A method of wireless communication by a base
station (105, 205) of a first cell (305, 310, 315,
320), comprising:

determining a plurality of transmission slots
(502, 504, 506) to reserve for first transmissions
of ultra-reliable low-latency, URLLC, traffic and
one or more retransmission slots (508, 510) for
retransmissions of ultra-reliable low-latency,
URLLC, traffic;

reserving the plurality of transmission slots of
the reserved transmission slots (502, 504, 506)
for first transmissions of URLLC traffic;
determining that the one or more retransmission
slots (508, 510) are unused by user equipment,
UE, associated with the base station; and
sending, to a base station (105, 205) in a second
cell (305, 310, 315, 320), resource reservation
information indicating that the one or more re-
transmission slots (508, 510) are unused by
user equipment, UE, associated with the base
station of the first cell.

9. An apparatus (805, 1105) for wireless communica-

tion, comprising:

a processor;
memory in electronic communication with the
processor; and

instructions stored in the memory and execu-
table by the processor to cause the apparatus to
carry out the method of any one of the preceding
claims.

10. A computer-readable medium (825, 1125) compris-

inginstructions (830, 1130) which, when executed by
a computer (820, 1120), cause the computer to carry
out the method of any one of claims 1-8.
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Patentanspriiche

Ein Verfahren (1300) fir Drahtloskommunikation an
einer ersten Basisstation (105, 205), das Folgendes
aufweist:

Vorbestimmen (1302) einer Vielzahl von Band-
breitenabschnitten, die durch eine Nutzerein-
richtung bzw. UE (UE = user equipment) Uber-
wacht werden sollen, die mit der ersten Basis-
station (105, 205) assoziiert ist, in einer Vielzahl
von Sendeschlitzen basierend auf Ressourcen-
reservierungsinformation, die von wenigstens
einer zweiten Basisstation (105, 205) empfan-
gen wird, wobei die Vielzahl von Sendeschlitzen
einen oder mehrere Sendeschlitzen (502, 504,
506) fir erste Sendungen von URLLC-Verkehr
(URLLC = ultra-reliable low-latency) beinhaltet,
der mit der zweiten Basisstation assoziiert ist,
und einen oder mehrere Wiederholungssen-
dungsschlitze (508, 510) fur erneute Sendun-
gen bzw. Wiederholungssendungen von
URLLC-Verkehr, der mit der zweiten Basissta-
tion assoziiert ist, wobei die Ressourcenreser-
vierungsinformation anzeigt, dass der eine oder
die mehreren Wiederholungssendungsschlitze
(508, 510), die mit der zweiten Basisstation
(105, 205) assoziiert sind, durch die Nutzerein-
richtung bzw. UE nicht genutzt werden, die mit
der wenigstens einen zweiten Basisstation as-
soziiert ist; und

Senden (1304), an die Nutzereinrichtung bzw.
UE (UE = user equipment), die mit der ersten
Basisstation (105, 205) assoziiert ist, in einer
Funkressourcensteuerungs- bzw. RRC-Nach-
richt (RRC = radio resource control), von Infor-
mation, die die vorbestimmten Bandbreitenab-
schnitte in dem einen oder den mehreren Sen-
deschlitzen anzeigt; und

Einteilen der UE, die mit der ersten Basisstation
(105, 205) assoziiert ist, in dem einen oder den
mehreren  Wiederholungssendungsschlitzen
(508, 510), die mit der zweiten Basisstation
assoziiert sind, fir eine Sendung von Verkehr
mit bester Gite bzw. Best-Effort-Verkehr.

Verfahren nach Anspruch 1, wobei die vorbestimmte
Vielzahl von Bandbreitenabschnitten einem ersten
Bandbreitenabschnitt entspricht, der mit der ersten
Basisstation assoziiert ist, und einem zweiten Band-
breitenabschnitt, der mit der zweiten Basisstation
assoziiert ist.

Verfahren nach Anspruch 1, wobei die Ressourcen-
reservierungsinformation mit wenigstens einem von

Zeit- und Frequenzressourcen assoziiert ist.

Verfahren nach Anspruch 2, wobei die Information,
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die die vorbestimmten Bandbreitenabschnitte an-
zeigt, eine Uberwachungseinteilung aufweist zum
Uberwachen von entweder dem ersten Bandbreiten-
abschnitt oder dem zweiten Bandbreitenabschnitt in
dem einen oder den mehreren Sendeschlitzen.

Verfahren nach Anspruch 3, wobei wenigstens eine
von Zeit- und Frequenzressourcen fir URLLC-Ver-
kehr speziell vorgesehen bzw. designiert ist

Ein Verfahren (1200) fur Drahtloskommunikation
durch eine Nutzereinrichtung bzw. UE (UE = user
equipment), das Folgendes aufweist:

Empfangen (1202), von einer ersten Basissta-
tion (105, 205), einer vorbestimmten Uberwa-
chungseinteilung, die Information aufweist, die
eine Vielzahl von Bandbreitenabschnitten an-
zeigt, die in der Vielzahl von Sendeschlitzen
Uberwacht werden sollen, wobei die Vielzahl
von Sendeschlitzen einen oder mehrere Sende-
schlitzen (502, 504, 506) fir erste Sendungen
von URLLC-Verkehr (URLLC = ultra-reliable
low-latency) beinhaltet, der mit der zweiten Ba-
sisstation assoziiert ist, und einen oder mehrere
Wiederholungssendungsschlitze (508, 510) fir
erneute Sendungen bzw. Wiederholungssen-
dungen von URLLC-Verkehr, der mit der zwei-
ten Basisstation assoziiert ist, wobei die Infor-
mation anzeigt, dass der eine oder die mehreren
Wiederholungssendungsschlitze (508, 510),
die mit der zweiten Basisstation (105, 205) as-
soziiert sind, durch die Nutzereinrichtung bzw.
UE nicht genutzt werden, die mit der wenigstens
einen zweiten Basisstation assoziiert ist; und
Auswahlen (1204) einer Vielzahl von Bandbrei-
tenabschnitten, die auf einem PDCCH uber-
wacht werden sollen, basierend auf der emp-
fangenen Einteilung; und

Uberwachen (1206) der ausgewahlten Vielzahl
von Bandbreitenabschnitten in der Vielzahl von
Sendeschlitzen; und

Kommunizieren des Best-Effort-Verkehrs in
dem einen oder den mehreren Wiederholungs-
sendungsschlitzen (508, 510), die mit der zwei-
ten Basisstation (105, 205) assoziiert sind.

Verfahren nach Anspruch 6, wobei die vorbestimmte
Vielzahl von Bandbreitenabschnitten einem ersten
Bandbreitenabschnitt entspricht, der mit der ersten
Basisstation assoziiert ist, und einem zweiten Band-
breitenabschnitt, der mit der zweiten Basisstation
assoziiert ist.

Ein Verfahren fiir Drahtloskommunikation durch eine
Basisstation (105, 205) einer ersten Zelle (305, 310,
315, 320), das Folgendes aufweist:
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Bestimmen einer Vielzahl von Sendeschlitzen
(502, 504, 506), die reserviert werden sollen flr
erste Sendungen von URLLC-Verkehr (URLLC
= ultra-reliable low-latency) und von einem oder
mehreren  Wiederholungssendungsschlitzen
(508, 510) fiir erneute Sendungen bzw. Wieder-
holungssendungen von URLLC-Verkehr;
Reservieren der Vielzahl von Sendeschlitzen
der reservierten Sendeschlitze (502, 504, 506)
fur erste Sendungen von URLLC-Verkehr;
Bestimmen, dass der eine oder die mehreren
Wiederholungssendungsschlitze (508, 510)
nicht durch die Nutzereinrichtung bzw. UE (UE
= user equipment) genutzt werden, die mit der
Basisstation assoziiert ist; und

Senden, an eine Basisstation (105, 205) in einer
zweiten Zelle (305, 310, 315, 320), von Res-
sourcenreservierungsinformation, die anzeigt,
dass der eine oder die mehreren Wiederho-
lungssendungsschlitze (508, 510) durch die
Nutzereinrichtung bzw. UE nicht genutzt wer-
den, die mit der Basisstation der ersten Zelle
assoziiert ist.

9. Eine Vorrichtung (805, 1105) fiir Drahtloskommuni-

kation, die Folgendes aufweist:

einen Prozessor;

Speicher in elektronischer Kommunikation mit
dem Prozessor; und

Instruktionen, die in dem Speicher gespeichert
sind und durch den Prozessor ausfiihrbar sind,
um die Vorrichtung zu veranlassen das Verfah-
ren nach einem der vorhergehenden Anspriche
durchzufuhren.

10. Ein computerlesbares Medium (825, 1125), das In-

struktionen (830, 1130) aufweist, die, wenn sie durch
einen Computer (820, 1120) ausgefiihrt werden, den
Computer veranlassen zum Durchflhren des Ver-
fahrens nach einem der Anspriiche 1-8.

Revendications

Un procédé (1300) de communication sans fil au
niveau d'une premiére station de base (105, 205),
comprenant :

la prédétermination (1302) d’'une pluralité de
parties de bande passante a surveiller par un
équipement d'utilisateur, UE, associé a la pre-
miére station de base (105, 205) dans une plu-
ralité d’'intervalles de temps de transmission en
fonction d’informations de réservation de res-
sources regues a partir d'au moins une deu-
xiéme station de base (105, 205), ou la pluralité
dintervalles de temps de transmission
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comprend un ou plusieurs intervalles de temps
de transmission (502, 504, 506) pour des pre-
miéres transmissions d’un trafic a faible latence
ultra-fiable, URLLC, associé a la deuxiéme sta-
tion de base et un ou plusieurs intervalles de
temps de retransmission (508, 510) pour des
retransmissions d’un trafic a faible latence ultra-
fiable, URLLC, associé a la deuxiéme station de
base, ou les informations de réservation de
ressources indiquent que les un ou plusieurs
intervalles de temps de retransmission (508,
510) associés a la deuxiéme station de base
(105, 205) sont non utilisés par I'équipement
d'utilisateur, UE, associé a la au moins une
deuxieme station de base, et

la transmission (1304), a I'équipement d'utilisa-
teur, UE, associé a la premiére station de base
(105, 205) dans un message de commande de
ressource radio, RRC, d’informations indiquant
les parties de bande passante prédéterminées
dans les unou plusieurs intervalles de temps de
transmission, et

la planification de 'UE associé a la premiére
station de base (105, 205) dans les un ou plu-
sieurs intervalles de temps de retransmission
(508, 510) associés a la deuxiéme station de
base pour la transmission d’un trafic au mieux.

Le procédé selon la Revendication 1, ou la pluralité
de parties de bande passante prédéterminées cor-
respond a une premiére partie de bande passante
associée a la premiére station de base et une deu-
xiéme partie de bande passante associée a la deu-
xiéme station de base.

Le procédé selon la Revendication 1, ou les infor-
mations de réservation de ressources sont asso-
ciées a des ressources temporelles et/ou des res-
sources fréquentielles.

Le procédé selon la Revendication 2, ou les infor-
mations indiquant les parties de bande passante
prédéterminées comprennent un échéancier de sur-
veillance destiné ala surveillance soit de la premiére
partie de bande passante ou de la deuxiéme partie
de bande passante dans les un ou plusieurs inter-
valles de temps de transmission.

Le procédé selon la Revendication 3, ou les ressour-
ces temporelles et/ou les ressources fréquentielles
sont désignées pour un trafic URLLC.

Un procédé (1200) de communication sans fil par un
équipement d’utilisateur, UE, comprenant :

la réception (1202), a partir d’'une premiére sta-
tion de base (105, 205), d'un échéancier de
surveillance prédéterminé comprenant des in-
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formations indiquant une pluralité de parties de
bande passante a surveiller dans une pluralité
d’intervalles de temps de transmission, ou la
pluralité d’intervalles de temps de transmission
comprend un ou plusieurs intervalles de temps
de transmission (502, 504, 506) pour des pre-
miéres transmissions d’un trafic a faible latence
ultra-fiable, URLLC, associé a une deuxieéme
station de base et un ou plusieurs intervalles
de temps de retransmission (508, 510) pour des
retransmissions d’un trafic a faible latence ultra-
fiable, URLLC, associé a la deuxieme station de
base, ou les informations indiquent que les un
ou plusieurs intervalles de temps de retransmis-
sion (508, 510) associés a la deuxieme station
de base (105, 205) sont non utilisés par I'équi-
pement d'utilisateur, UE, associé a la au moins
une deuxieme station de base,

la sélection (1204) d’une pluralité de parties de
bande passante a surveiller sur un PDCCH en
fonction de I'échéancier regu, et

la surveillance (1206) de la pluralité de parties
de bande passante sélectionnées dans la plu-
ralité d’'intervalles de temps de transmission, et
la communication d’un trafic au mieux dans les
un ou plusieurs intervalles de temps de retrans-
mission (508, 510) associés a la deuxiéme sta-
tion de base (105, 205).

Le procédé selon la Revendication 6, ou la pluralité
de parties de bande passante prédéterminées cor-
respond a une premiére partie de bande passante
associée a la premiére station de base et une deu-
xiéme partie de bande passante associée a la deu-
xiéme station de base.

Un procédé de communication sans fil par une sta-
tion de base (105, 205) d’une premiére cellule (305,
310, 315, 320), comprenant :

la détermination d’une pluralité d’intervalles de
temps de transmission (502, 504, 506) a réser-
ver pour des premiéres transmissions d’un trafic
a faible latence ultra-fiable, URLLC, et d’'un ou
de plusieurs intervalles de temps de retransmis-
sion (508, 510) pour des retransmissions d'un
trafic a faible latence ultra-fiable, URLLC,

la réservation de la pluralité d’intervalles de
temps de transmission des intervalles de temps
de transmission réservés (502, 504, 506) pour
des premieres transmissions de trafic URLLC,
la détermination que les un ou plusieurs inter-
valles de temps de retransmission (508, 510)
sont non utilisés par I'équipement d’utilisateur,
UE, associé a la station de base, etI’'envoi, aune
station de base (105, 205) dans une deuxieme
cellule (305, 310, 315, 320), d'informations de
réservation de ressources indiquant que les un
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ou plusieurs intervalles de temps de retransmis-
sion (508, 510) sont non utilisés par I'équipe-
ment d’utilisateur, UE, associé a la station de
base de la premiére cellule.

9. Un appareil (805, 1105) de communication sans fil,

comprenant :

un processeur,

une mémoire en communication électronique
avec le processeur, et

des instructions conservées en mémoire dansla
mémoire et exécutables par le processeur de
fagon a amener I'appareil a exécuter le procédé
selon 'une quelconque des Revendications pré-
cédentes.

10. Un support lisible par ordinateur (825, 1125) conte-

nant des instructions (830, 1130) qui, lorsqu’elles
sont exécutées par un ordinateur (820, 1120), ame-
nent 'ordinateur a exécuter le procédé selon 'une
quelconque des Revendications 1 a 8.
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FIG. 1
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FIG. 2






B4

oNB 3

B2

oNB 1

URLLC

Best-effort

EP 3 785 461 B9

ldle

€ s e

LS
s e s

¢ X @ »
* s @

x e x e
v 2w PO Y
. a e a FEEN

e e 2 e« B x & ¥ e
* ¢« e LI

. e a o+ 4 efe v & ¥
% I T * @

- e A ¢ aBv & ¥ a
. e x e < a e
x e x * 5 o

. - v & v &
- < o+ o«

« - LR P
- R T

» . * A e A
. . s e

22

Resource reserved for URLLC re-ixin gNB 1, 2, with reuse 3

FIG. 4



2

EP 3 785 461 B9

23

Siots reserved for URLLG, 15!
Slots reserved for URLLC
ons

ret

ransMmIsSio!

AN

FIG. 5



EP 3 785 461 B9

9Ol

JSIWSUI|

69
Z

Jabeuep
SuoeaNWLI07 3

018
Z

18N308Y

24



EP 3 785 461 B9

L"O1A

00
/ S0L
Z
Gl
] Z 0l
el el
Jusuodwo)
i1 UOJosS
JOYUISL.I PP - PP JONGRY
SUOBaIUNIIY

n

25



EP 3 785 461 B9

i
840
4 7
845 835
Memory
UE
Communications ~ iem—s=]  feae Software
Manager 5
830
- N
815 825
810
sl PIOCESSOT
N4 -
820
i
805

FIG. 8

26

800

7/



EP 3 785 461 B9

6 "OIA

OISR |

Gl6
Z

Jobeuep
suoealunwwoy) S

016
Z

13AI209Y

27



EP 3 785 461 B9

01 "OIA

000
G001
Z
G0
020} Z 00}
Z Z
JusUodwo?)
e~ buuwaeg
JOILISUBI| i) bt i JON303Y
SUOYBAIINLILO?)

S8

28



EP 3 785 461 B9

Network T
Communications ~ fese=| Fema=! Transceiver i==—=={ Antenna
Manager ~

1140
- -

W oA | 1

Base Station
Communications  fes—se fettsom Software
Manager 7

1115 112

Inter-Station
Communications ~ f=s—#~ leg—me  Processor
Manager

—
— N
[
37
—
[ Y
M\
<=2

FIG. 11

29



EP 3 785 461 B9

RECEIVING A PREDETERMINED MONITORING SCHEDULE FROM
ABASE STATION

|

1204~

SELECTING A PLURALITY OF BANDWIDTH PARTS TO MONITOR
ON A PDCCH BASED ON THE RECEIVED PREDETERMINED
SCHEDULE

|

MONITORING THE SELECTED BANDWIDTH PARTS

FIG. 12

30




EP 3 785 461 B9

PREDETERMINING A PLURALITY OF BANDWIDTH PARTS TO
MONITOR BASED ON RESOURCE RESERVATION INFORMATION
RECEIVED FROM AT LEAST ONE BASE STATION

1302

TRANSMITTING INFORMATION INDICATIVE OF THE PRE-
1304-"1  DETERMINED BANDWIDTH PARTS IN AN RRC MESSAGE

FIG. 13

31



EP 3 785 461 B9

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be

excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

* US 62661400 [0001]

Non-patent literature cited in the description

* CONVIDA WIRELESS. Discussion on BWP Design.
3GPP DRAFT; R1-1716647 DISCUS-
SION_BWP_DESIGN, 3RD GENERATION PART-
NERSHIP PROJECT (3GPP), 17 September 2017,
vol. RAN WG1 (Nagoya) [0005]

32

US 39124719 [0001]

HUAWEI et al. Summary of remaining issues on
bandwidth part and wideband operation. 3GPP
DRAFT; R1-1801347, 3RD GENERATION PART-
NERSHIP PROJECT (3GPP), 17 February 2018, vol.
RAN WG1 (Athens) [0005]



	bibliography
	description
	claims
	drawings
	cited references

