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CSI-RS CONFIGURATION FOR PARTIAL BAND RETUNING

BACKGROUND

{8001} The followmng relates generally to wireless communication, and more specifically

to CSI-RS configuration for partial band retuning,

[002] Wireless communications systems are widely deploved 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
the available systemn resources {e.g., time, frequency, and power). Examples of such multiple-
access systems include code division multiple access (CDMA) systems, time division
multiple access (TDMA) systems, frequency division multiple access (FBMA) systems, and
orthogonal frequency division multiple access (OFDMA) systemas, (e.g., a Long Term
Evolution (L TE) svstem, or a New Radio (NR) system). A wireless multiple-access
communications system may include a number of base stations or aceess network nodes, ¢ach
staultancously supporting conununication for multiple communication devices, which may

be otherwise known as user equipment (UE).

{6003} A UE operating 1n a wireless commumnications systems may suppoft a system
bandwidth. In some cases, the UE may be configured to communicate over the entire syster
bandwidth {e.g., 20 MHz, 100 MHz, etc.}. Alternatively, a UE may be configured to
communicate via a narrow band or partial band {e.g., a 5 MHz partial band, & 10 MHz, partial
band, a 20 MHz partial band, efc.} within the svstem bandwidth. In some cases, a UE may be

dynamicallv configured by a base station to switch or retune to a different partial band.

[B034] Channel state mformation referonce signals (CS1-RS) may be transmitied by a
base station according to a pattern of resources. A UE may measure CSI-RS transmissions to
obtain channel state information which can be relayed back to the base station. CSE-RS
transmission patterns are traditionally configured at the radio resource control (RRC) layer
{e.g.. during the establishment or reconfiguration of a connection between the base station
and the UE}. Current wircless communications systems are inadequate with respect to the

partial bands for C5I-RS transmigsions.
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SUMMARY

[B005] The described technigues relate to improved methods, systems, devices, or
apparatuses that support channel state information reference signal ({CSI-RS) configuration
for partial band retening. A user equipment (UE) may receive a message indicating, for each
or multiple partial bands, a set of possible CSI-RS configurations. The UE mayv further
receive downlink control information (BCI) from a base station, which may mdicate a set of
downlink resources assoctated with a first partial band. The UE may select a first C5I-RS
configuration from the set of possible USI-RS configurations for the first partial band based
on the DCI, and when the base station transmits CSI-RS, the UE may obtain CSI-RS
measurements over the first partial band duning the set of downlink resources using the

selected first CSI-RS configuration.

{06066} A method of wireless communication is described. The method may mclude
receiving from a base station a message indicating, for cach partial band of a plurality of
partial bands within a total configored bandwidth of the UE, a set of possible USRS
configurations, receiving DCI from the base station, the DCI indicating a set of downlink
resources associated with a first partial band of the plurality of partial bands, selecting a first
CSI-RS configuration from the set of possible CSI-RS configurations for the first partial band
based at feast in part on the DCI, and obtaining CSI-RS measurements over the first partial

band during the set of downhink resources using the selected first CSI-RS configuration.

{0607} An apparatus for wireless communication is described. The apparatus may include
means for receiving from a base station a message indicating, for each partial band of a
plurality of partial bands within a total configured bandwidth of the UE, a sct of possible
CS1-RS configurations, means for receiving DCH from the base station, the DCH indicating a
set of downlink resources assoctated with a first partial band of the plurality of partial bands,
means for selecting a fivst CSI-RS configuration from the set of possible CSI-RS
configurations for the first partial band based at least in part on the BCL and means for
obtaining CSI-RS measurements over the first partial band during the set of downlink

resourees using the selected first CSI-RS configuration.

{6008] Another apparatas for wireless communication s described. The apparatus may
mchude a processor, memory in electronic communication with the processor, and
mstructions stored n the memory. The mstructions may be operable to cause the processor to

receive from a base station a message indicating, for each partial band of a plurality of partial
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bands within a total configured bandwidth of the UE, a set of possible CSERS configurations,
receive DT from the base station, the BCT indicating a set of downlink resources associated
with a first partial band of the plurality of partial bands, select a first CS1-RS configuration
from the set of possible CSI-RS configurations tor the first partial band based at least in part
on the DCI, and obtain CSERS measurements over the first partial band during the set of

downlink resources using the selected first CSI-RE configuration.

{6005} A non-transitory computer readable medium for wircless comnumication is
described. The non-transitory computer-readable medium may include instroctions operable
o causc a processor to receive from a base station a message indicating, for cach partial band
of a plurality of partial bands within a total configured bandwidth of the UE, a set of possible
CSI-RS configurations, receive DCI from the base station, the DCT indicating a set of
downlink resources agsociated with a first partial band of the plurality of partial bands, select
a first CSI-RS configuration from the set of possibie CSI-RS configurations for the first
partial band based at least in part on the DCI, and obtain CSI-RS measurements over the first
partial band during the set of downkink rescurces using the selected first CSI-RS

configuration.

6010} Some examples of the method, apparatus, and non-transitory computer-readable
medium described above may further include processes, features, means, or instructions for
retuning a receiver of the UE to the first partial band from a second partial band based at least

in part on the received DCL

{6011} Some cxamples of the method, apparatus, and non-transitory computer-readable
mediam described above may further include processes, features, means, or instructions for
selecting a USI-RS configuration from the set of possible CSI-RS configurations for the first
partial band based at least in part on peniodic C51-RS information in the received message. In
some examples of the method, apparatus, and non-transitory compuier-readable medium

described above, the received message may be a radio resource control (RRC} message.

[6012] Some cxamples of the method, apparatus, and non-transitory computer-readable
mediam described above may further include processes, features, means, or instructions for
selecting a USI-RS configuration from the set of possible CSI-RS configurations for the first
partial band based at least in part on semi-persistent CSI-RS mformation in the received

message.
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{661 3] In some examples of the method, apparatus, and non-transitory computer-readable
medium described above, the received message may be a media access control (MAC) laver
message. In some examples of the method, apparatus, and non~transitory computer-readable
medium described above, selecting the CSI-RS configuration comprises: receiving an

mdication of the first CSI-RS configuration in the DL

[0614] Some examples of the method, apparatus, and non-transitory computer-readable
medium described above may further include processes, features, means, or instructions for
transmitting a chaone! state information (CS1) report to the base station based at least in part

on the CS1-RS measurements over the first partial band.

{601 5] In some examples of the method, apparatus, and non-transttory computer-readable
medium described above, at least one CSI-RS configuration of the set of possible CSI-RS
contigurations corresponds to a zero power (£P) CSI-RS, and at least one CSI-RS
configuration of the set of possible C5I-RS configurations corresponds to a non-zero power

{(NZPy CSI-RS.

8016} In some examples of the method, apparatus, and non-transttory computer-readable
mediam described above, the set of possible CSI-RS configurations comprises at least two
subsets of possible CSI-RS configurations corresponding to different CS1-RS time-domain

characteristics.

[6617] In some exarmples of the method, apparatus, and non-transitory computer-readable
medium described above, at least one of the subsets of possible CSI-RS configurations
corrgsponds to periodic CSE-RS configurations. In some examples of the method, apparatus,
and non-transitory computer-readable medium described above, at least one of the subsets of
possible CS1-RS configurations corresponds to aperiodic CSI-RS configurations. In some
examples of the method, apparatus, and non-transitory computer-readable medium described
above, at least one of the subsets of possible CSI-RS configurations corresponds to semi-

persistent CSE-RS configurations.

{6018} A method of wireless communication 1s described. The method may melude
transmitting a message to a UE indicating, for cach partial band of a plurality of partial bands
within a total configured bandwidth of the UE, a sct of possible CSI-RS configurations,
transmitting DCI to the UE, the DCI mdicating a set of downlink resources associated with a
first partial band of the plurality of partial bands, selecting a CSI-RS configuration from the

set of possible CSI-RS configurations for the first partial band based at least in part on the set
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of downlink rescurces, and performing CSI-RS transmissions during the set of downlink

resources according to the determined CSI-RS configuration.

019} An apparatus for wireless communication is described. The apparatus may include
means for transmitting a message to a UE indicating, for each partial band of a plurality of
partial bands within a total configured bandwidth of the UE, a set of possible CSI-RS
configurations, means for transmitting DCI to the UE, the DCI indicating a set of downlink
resovrces assoctated with a first partial band of the plurality of partial bands, means for
selecting a CSE-RS configuration from the set of possible USI-RS configurations for the first
partial band based at least 1n part on the set of downhink resources, and meauns for performing
CSI-RS transmissions during the set of downlink resources according to the determined CS1-

RS configuration.

16020} Another apparatus for wireless communication s described. The apparatus may
mehide a processor, memory in electronic communication with the processor, and
mstructions stored in the memory. The mstructions may be operable to cause the processor to
transmit a message to a UE indicating, for each partial band of a plurality of partial bands
within a total contigured bandwidth of the UE, a set of possible CSI-RS configurations,
transmit DC o the UE, the DT indicating a set of downlink resources assoctated with a first
partial band of the plurality of partial bands, sciect a CSI-RS configuration from the sct of
possible CSI-RS configurations for the first partial band based at least n part on the set of
downlink resources, and perform CSI-RS transmissions during the set of downlink resources

according to the determined CSI1-RS configuration.

{6021} A non-transttory computer readable medium for wireless communication is
described. The non-transitory computer-readable mediom may nchude instructions operable
10 cause a processor to transmit a message to a UE indicating, for cach partial band of a
plurality of partial bands within a total configured bandwidth of the UE, a set of possible
CSI-RS configurations, transmit DCI to the UE, the BCI imdicating a set of downlink
resources associated with a first partial band of the plurality of partial bands, select a CSI-RS
configuration from the sct of possible CSI-RS configurations for the first partial band based

at Jeast in part on the set of downlink resources, and perform CSI-RS transmissions during

the set of downlink resources according to the determined CSI-RS configuration.
{6622} Some examples of the method, apparatus, and non-transitory computer-readable

medium described above may further mclude processes, features, means, or instructions for



WO 2018/209596 PCT/CN2017/084710

6

transmitting instructions to retone a receiver of the UE to the first partial band from a second

partial band based via the DCL

[023] Some examples of the method, apparatus, and non-transitory computer-readable
mediam described above may further include processes, features, means, or instructions for
selecting a CSI-RS contiguration from the set of possible CSI-RS configurations for the first

partial band based at least i part on periodic CSI-RS information in the transmitted message.

{6624] In some examples of the method, apparatus, and non-transitory computer-readable
medum described above, the transmitted message may be a RRC message. Some examples
of the method, apparatus, and non-transitory computer-readable mediom described above
may further include processes, features, means, or instructions for selecting a CSI-RS
configuration trom the set of possible CSE-RS configurations for the first partial band based

at least in part on semi-persistent CSI-RS information in the fransmitted message.

[6025] In some examples of the method, apparatus, and non-transitory computer-readable
medmm described above, the transmitted message may be a MAC laver message. In some
gxamples of the method, apparatus, and non-transitory computer-readable mediuom described
above, selecting the USI-RS configuration comprises: transmitting an indication of the first

CS1-RS configuration in the DCL

8026} Some examples of the method, apparatus, and non-transitory computer-readable
medium described above may further include processes, features, means, or instructions for
receiving a CSI report from the UE based at least in part on the performed CSI-RS

transmission according to the determined CSE-RS configuration.

{6627 In some examples of the method, apparatus, and non-transitory computer-readable
medium described above, at least one USI-RS configuration of the set of possible CSL-RS
configurations corresponds to a ZP CSI-RS, and at least one C5I-RS configuration of the set

of possible CSI-RS configurations corresponds to a NZP CSI-RS.

6028} In some examples of the method, apparatus, and non-transttory computer-readable
medium described above, the set of possible CSI-RS configurations comprises at least two
subsets of possible CSI-RS configurations corresponding to difterent CSI-RS time-domain
characteristics. In some examples of the method, apparatus, and non-transitory computer-
readable medium described above, at least one of the subsets of possible CSI-RS

configurations corresponds to periodic CSI-RS configurations.
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106029} In some examples of the method, apparatus, and non-transitory computer-readable
medium described above, at least one of the subsets of possible CS51-RS configurations

corresponds to aperiodic CSI-RS configurations. In some examples of the method, apparatus,
and non-transitory computer-readable medium described above, at least one ot the subsets of

possible CSE-RS configurations corresponds to semi-persistent CSI-RS configurations.

{6630] A method of wircless communication is described. The method may include
receiving from a base station a CSI-RS configuration associated with a first partial band
within a total configured bandwidth of the UE, recetving DCI from the base station, the DCI
mdicating a set of downlink resources associated with a sccond partial band within the total
configured bandwidth of the UE, and transnutting one of an error message or a partial CSI
report to the base station based at least m part on a degree of overlap between the first partial

band and the second partial band.

{8031} An apparatus for wireless communication is described. The apparatus may include
means for receiving from 3 base station a CSI1-RS configuration associated with a first partial
band within a total configured bandwidth of the UE, means for recerving DCI from the base
station, the DCT indicating a set of downlink resources associated with a second partial band
within the total configared bandwidth of the UE, and means for transmitting one of an error
message or a partial CSI report to the base station based at least in part on a degree of overap

between the first partial band and the second partial band.

{6632} Another apparatus for wircless communication s described. The apparatus may
melude a processor, memory 1n electronic communication with the processor, and
mstructions stored in the memory. The wstructions may be operable to cause the processor to
receive from a base station a USI-RS configuration associated with a first partial band within
atotal configured bandwidth of the UE, receive DCI from the base station, the DCI indicating
a set of downlink resources associated with a second partial band within the total configured
bandwidth of the UE, and transmit one of an error message or a partial CS1 report to the base
station based at least in part on a degree of overlap between the first partial band and the

second partial band.

{033] A non-transitory computer readable medium for wireless communication is
described. The non-transitory computer-readable medium may mchade instructions operable
to cause a processor to receive from a base station a CSI-RS configuration associated with a

first partial band within a total configured bandwidth of the UE, receive DCI from the base
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station, the DCH indicating a set of downlink resources associated with a second partial band
within the total configured bandwidth of the UE, and transmit one of an error message or a
partial CST report to the base station based at least in part on a degree of overlap between the

first partial band and the second partial band.

[6034] Some examples of the method, apparatus, and non-transitory computer-readable
medium described above may further include processes, features, means, or instructions for
determining that the first partial band and the second partial band do not overlap. Some
examples of the method, apparatus, and non-transitory computer-readable medium described
above may further include processes, features, means, or instructions for transmitting the

error message based at least i part on the determining,.

{0035] Some examples of the method, apparatus, and non-transitory computer-readable
medium described above may further include processes, features, means, or instructions for
determining a portion of the first partial band that overlaps with the second partial band.
Some examples of the method, apparatus, and non-transitory computer-readable medium
described above may further include processes, features, means, or instructions for obtaining
CSI-RS measurements over the portion of the first partial band that overlaps with the second

partial band.
BRIEF DESCRIPTION OF THE DRAWINGS

{0036] FIG. 1 illustrates an example of 3 system for wireless communication that
supports channel state information reference signal (CSI-RS) configuration for partial band

retuning i accordance with aspects of the present disclosure.

{06371 FIG. 2 illustrates an example of a wireless communications sysiem that supports
CSI-RS configuration for partial band retuning tn accordance with aspects of the present

disclosure.

6038} FIG. 3 illustrates an example of a partial band retuning scenario that supports CSI-
RS configuration for partial band retaning 1n accordance with aspects of the present
disclosure.

{0639} FIG. 4 illustrates an example of a partial band retuning scenario that supports C51-

RS configuration tor partial band retuning in accordance with aspects of the present

disclosure.
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0044} FIG. § illustrates an example of a partial band retuning scenario that supports C5I-
RS configoration for partial band retuning in accordance with aspects of the present

disclosure.

6041} FIG. 6:llustrates an example of a partial band retuning scenarnio that supports CSI-
RS configuration for partial band retaning in accordance with aspects of the present

disclosure.

{00642} FIG. 7 illustrates an example of a partial band retuning scenario that supports C51-
RS configuration for partial band retuming in accordance with aspects of the present

disclosure.

{0043] FIG. 8 illustrates an cxample of a CSI-KS configuration setting that supports CSi-
RS configuration for partial band retuning in accordance with aspects of the present

disclosure.

[(0644] FIG. 9 iliustrates an example of a CSI-RS configuration setting that supports C8]-
RS configuration for partial band retuning in accordance with aspects of the present

disclosure.

[08045] FIG. 10 tHustrates an example of a process flow that supports CSI-RS

configuration for partial band retuning 1n accordance with aspects of the present disclosure.

(046} FlGs. 1 through 13 show block diagrams of a device that supports CSI-RS

configuration for partial band retuning in accordance with agpects of the present disclosure.

186047} FIG. 14 ilhustrates a block diagram of a system including a UE that supports CS1-
RS configuration for partial band retuning in accordance with aspects of the present

disclosure.

{0048} FIGs. 15 through 17 show block diagrams of a device that supports CSI-RS
configuration for partial band retuning in accordance with agpects of the present disclosure.
{0049} FIG. 18 tHustrates a block diagram of a system including a base station that
supports CSI-RS configuration for partial band retuning in accordance with aspects of the

present disclosure.

[3050] FiGs. 19 through 21 illustrate methods for CSI-RS configuration for partial band

retuning in accordance with aspects of the present disclosure.
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DETAILED DESCRIPTION

{6051 A user equipment (UE) operating in a wircless communications systems may have
a systemn bandwidth. In some cases, the UE may be configured to communicate over the
entire system bandwidth {e.g., 20 MHz, 100 MHz, etc.). Alternatively, a UE may be
configured to conununicate via a narrow band or partial band (e.g., a 3 MHz partial band, a
10 MHz, partial band, a 20 MHz partial band, etc.) within the system bandwidth. In some
cases, a UE may be dynamically configured by a base station to switch or retune to a different
partial band.

[052] Channel state mformation reference signals (CSI-RS) may be transnuited by a
base station according to a pattern of resources. A UE may measure CSI-RS transmissions to
obtain channel state information which can be relayed back to the network. CSI-RS
transnussion patierns are traditionally configured at the radio resource control (RRC) layer
{e.g., duning the establishment or reconfiguration of a connection between the base station
and the UE}. Because these RRC communications occur much [ess frequently than resource
grants to the UE, CSI-RS contigurations may not be reconfigured as frequently as the
location or bandwidth of resources granted to the UE change . In such cases, a UE may retune
to a different partial band based on a grant in downlink control mformation (DCT) received
from a base station, without receiving a new CSI-RS configuration in an RRC message. This
sttuation may result in CSI-RS transmissions occurring outside of the partial band to which
the UE has retuned, making it difficolt or impossible for the UE to obtain accurate CSI-RS
measurements. In such scenarios, it may be beneficial for UE configuration, or CSI-RS

configuration o address partial band transitions.

[6053] In one set of examples, a UE and a base station may set up or reconfigure
connection using RRC messaging. As part of this process, the UE may receive an RRC
message that indicates a set of possible CSI-RS configurations for each partial band within
the total configured bandwidth for the UE. Each possible CSI-RS configuration may mnclude
resource elements on which the UE may take CSE-RS measurements. The CSE-RS
configurations may include one CSI-RS configuration per partial band, or multiple CSI1-RS
configurations per partial band. Furthermore, the set of possible CSI-RS configurations may
include subsets of CSI-RS configurations. The possible CS1-RS configurations may
correspond to particular types of CSI-RS {e.g.. periodic, aperiodic, or semi-persistent C8I-RS

mformation}. Additionally or alternatively, the possible CSE-RS configurations may be based



WO 2018/209596 PCT/CN2017/084710

I

on a frequency location within the total bandwidth, or a partial band within the total
bandwidth. The UE may further receive a downlink grant, which may include B, from the
base station. The DCI may indicate partial band retuning from a first partial band to a second
partial band. In some cases, the DCE may also include an indication of which of the possible

CSI1-RS configurations the UE should utilize i taking CST-RS measurements.

{0654} In another set of examples, a UE may retune from a first partial band to a second
partial band based on a downhink grant recetved from a base station. If the first partial band
and the second partial band do not overlap, the UE may transmit an error message to the base
station mdicating a failure or inability to measure a CSE-RS. If a portion of the first partial
band overlaps with a portion of the second partial band, the UE may determine the
overlapping portions of the first partial band and the second partial band and take partial C5I-
RS measurements over the overlapping portion. The UE may transmit the partial CSI-RS
measurements to the base station. Aspects of the disclosure are mitially descnbed in the
context of a wircless commumnications system. Aspects of the disclosure are further described
in the context of partial band retuning scenario s, and CSI-RS configuration settings. Aspedts
of the disclosure are further illustrated by and described with reference to apparatus diagrams,

system diagrams, and flowcharts that relate to CSI-RS contiguration tor partial band retuning,

[055] FIG. 1 illustrates an example of a wireless communications svstem 1060 in
accordance with various aspects of the present disclosure. The wireless communications
system 100 includes base stations 105, UEs 115, and a core network 130, In some examples,
the wircless communications system 100 may be a Long Term Evolution (LTE}, LTE-
Advanced (LTE-A) network, or a New Radio (NR) network. In some cases, wircless
coromunications system 100 may support enhanced broadband coromumications, ultra-
reliable (L.¢., mission critical} commumnications, low latency communications, and
communications with low-cost and low-complexity devices. In some examples a base station
105 may transout a message including a set of possible CSI-RS configurations, and may also
transmit BCL A UE 115 may determine a CSI-RS configuration to utilize based on the

message, or the DCL or both.

[B056] Base stations 105 may wirelessly communicate with Uls 115 via one or more
base station antennas. Each base station 105 may provide commuenication coverage for a
respective geographic coverage area 110, Communication links 125 shown in wircless

communications system 100 may include uplink transnussions from a UE 115 to a base



WO 2018/209596 PCT/CN2017/084710

station 105, or downhink transmissions, from a base station 105 to a UE 115, Control
mformation and data may be multiplexed on an uplink channel or downlink according to
various techniques. Control information and data may be multiplexed on a downlink channel,
for example, using time division multiplexing (TDM) techniques, frequency division
multiplexing (FDM} techniques, or hyvbrid TBM-FDM techniques. In some examples, the
control mformation transmitied during a transmgsion time interval {(TT1) of a dowalink
channel may be distributed between different control regions in a cascaded manner (o.g.,

between a common control region and one or more UE-specific control regions).

[0057] UEs 115 may be dispersed throughout the wireless communications system 100,
and each UE 115 may be stationary or mobile. A UE 115 may also be referred 1o as a mobile
station, a subscriber station, a mobile wwt, a subscriber unit, g wircless unit, g remote unit, g
mobile device, a wireless device, a wireless communications device, a remaote device, a
mobile subscriber station, an access termunal, a mobile termimal, a wireless terminal, a remote
terminal, a handset, a user agent, a mobile client, a client, or some other suitable terminology .
A UE 115 may also be a celhilar phone, a personal digital assistant (PDA), a wireless
modem, a wireless communication device, a handheld device, a tablet computer, a laptop
coraputer, a cordless phone, a personal electronic device, a handheld device, a personal
computer, a wireless local loop (WLL) station, an Intermet of Things (IoT) device, an Internet
of Evervthing (loE) device, a machine type communication {MTC) device, an appliance, an

automobile, or the like.

{0658] In some cases, a UE 115 may also be able to commusicate directly with other UEs
{c.g., using a pecr-to-pecr (P2P) or device~to-device (32D3) protocol). One or more of a group
of UEs 115 utithizing D2D communications may be within the geographic coverage area 110
of a cell. Other UEs 115 1 such a group may be ootside the geographic coverage area 110 of
a cell, or otherwise unable to receive transmissions from a base station 105, In some cases,
groups of UEs 115 communicating via D2D communications may utilize a one-to-many
{1:M} system in which each UE 1135 transmits to every other UE 115 i the group. In some
cases, a base station 105 facilitates the scheduling of resources for D20 communications. In

other cases, D20 communications are carried out independent of a base station 105,

[6059] Some UEs 115, such as MTC or IoT devices, may be low cost or low complexity
devices, and may provide for avtomated communication between machines, 1.¢., Machine-to-

Machine (M2M) communication. M2M or MTC may refer to data communication
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technologies that allow devices to commanicate with one another or a base station without
human mtervention. For example, M2M or MTC mayv refer to communications from devices
that integrate sensors or meters 1o mmeasurce or capture information and relay that information
to a central server or application program that can make use of the information or present the
mformation to humans interacting with the program or application. Some UEs 115 may be
designed to colicct information or enable automated behavior of machines. Examples of
applications for MTC devices nclude smart metering, inveniory monttoring, water level
moniforing, equipment monitoring, healthcare monitoring, wildhife monitoring, weather and
geological event monitoring, fleet management and tracking, remote security sensing,

physical access control, and fransaction-based business charging.

03060} In some cases, an MTC device may operate using half-duplex (one-way)
communications at a reduced peak rate. MTC devices may also be configured to enter a
power saving “deep sleep” mode when not engaging m active communications. In some
cases, MTC or IoT devices may be designed to support mission critical functions and
wirgless communications system may be configured to provide ultra-reliable communications

for these functions.

6061} 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 Iinks 132 {(¢.g., 81, eic.). Base stations 105 may communicate with ong another over
backhau! hinks 134 {e.g.. X2, etc.) cither directly or indirectly {¢.g., through core network
130}. Base stations 105 may perform radio configuration and scheduling for commumnication
with UEs 115, or may operaie under the control of a base station controller (not shown). In
some examples, base stations 105 may be macro cells, small cells, hot spots, or the like. Base

stations 105 may also be referred to as evoelved NodeBs (eNBs) 105 or gNodeBs {(gNBs).

10062} A base station 105 may be connected by an S1 mierface to the core network 130,
The core network may be an evolved packet core (EPC), which may include at least one
mobility management eatity (MME), at least one serving gatoway {5-GW), and at least one
Packet Data Network (PDN) gateway (P-GW). The MME may be the control node that
processes the signaling between the UE 115 and the EPC. All user Internet Protocol (IP)
packets may be transferred through the $-GW, which itself may be connected to the P-GW.
The P-GW may provide [P address allocation as well as other functions. The P-GW may be

connected to the network operators IP services. The operators IP services may include the
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Internet, the Intranet, an IP Multimedia Subsysterm (JMS), and a Packet-Switched (PS)

Streaming Service,

[B063] The core network 130 may provide user authentication, aceess authorization,

tracking, Internet Protocol {(IP) connectivity, and other access, routing

o or mobility functions.
At least some of the network devices, such as the base stations 105, may mclude
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 a number of UEs
115 through a number of other access network transmission entities, each of which may be an
cxample ot a smart radio head, or a transmission/reception point {TRP). In some
configurations, various funcitions of each access network entity or base station 103 may be
distributed across various network devices {e.g., radio heads and access network controllers)

or consolidated into a single network device {¢.g., a base station 105}

{6064} Wireless communications system 100 may operate in an ultra-high frequency
{UHF) frequency region using frequency bands from 760 MHz to 2606 MHz (2.6 GHz}.
although some networks (¢.g., a wircless local arca network (WLAN)) may use tfrequencies
as ligh as 4 GHz. This region may also be known as the decimeter band, since the
wavelengths range from approximately one decimeter to one meter in length, UHF waves
may propagate mainly by line of sight, and may be blocked by buildings and environmental
features. However, the waves may penetrate walls sufficiently to provide serviec to UEs 115
located imndoors. Transmission of UHF waves 18 characterized by smaller antennas and shorter
range {¢.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. In some cases, wireless communications system 100 may also utilize extremely
high frequency (EHFE) portions of the spectrum {e.g., from 30 GHz to 300 GHz). This region
may also be known as the millimeter band, since the wavelengths range from approximately
one millimeter 1o one centimeter i length. Thus, EHF antennas 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 (e.g.. for directional beamforming). However, EHF transmissions

may be subject to even greater atmospheric attenuation and shorter range than UHF

ransmissions.
HEERY Thus, wireless communications systerm 100 may support millimeter wave (mmW)

communications between UEs 115 and base stations 105, Devices operating in mmW or EHF
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bands may have multiple antennas to allow beamforming. That is, a base station 105 may use
multiple antennas or antenna arrays to conduct beamforming operations for directional
communications with a UE 115, Beamforming (which may also be referred to as spatial
filtering or directional transmission) 1s a signal processing technigue that mav be used at a
transmitter (2.g., a base station 105} to shape and/or steer an overall antenna beam in the
direction of a target receiver {e.g.. a UE 115). This may be achieved by combining elements
m an antenna array in such a way that transmitted signals at particular angles experience

constructive interference while others experience destructive interference.

{8066} Muitiple-input multiple-output (MIMO) wireless systems use a transmission
scheme between a transmitier {¢.g., a base station 105) and a receiver (e.g., a UE 113), where
both transmitter and receiver are equipped with nriltiple antennas. Some portions of wircless
communications system 100 may use beamforming. For example, base station 105 may have
an antenna array with a number of rows and columns of antenna ports that the base station
105 may use for beamforming in its comnumication with UE 115, Signals may be transmitted
multiple times in different directions (¢.g., each transmission mav be beamformed
differently). A moW recewver {e.g, a UE 115) may trv multiple beams {¢.g.. antcnna

subarrays) while receiving the synchronization signals.

[6067] In some cases, the antennas of a base station 105 or UE 115 may be located within
ong or more antenna arrays, which mav support beamforming or MIMO operation. One or
more base station antennas or antenna arrays may be collocated at an antenna assembly, such
as an antenna tower. 1o some cases, antennas or antenna arrays associated with a base station
105 may be located in diverse geographic locations. A base station 105 may multiple use
antennas or antenna arrays 1o conduct beamformung operations for directional

communications witha UE 115,

[0668] In some cases, wireless communications system 100 may be a packet-based
network that operate according to a layered protocol stack. In the user plane, communications
at the bearer or Packet Data Convergence Protocol (PDCP) layer may be IP-based. A Radio
Link Control (RLC) laver may in some cases perform packet segmentation and reassembly to
communicate over logical channels. A Medium Access Control {(MAC) layer may perform
priortty handling and multiplexing of logical channels into transport channels. The MAC
layer may also use Hybrid ARQ (HARQ) to provide retransmission at the MAC laver to

mprove link efficiency. In the control plane, the Radio Resource Control {RRC) protocol
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laver may provide establishment, configuration, and maintenance of an RRC connection
between a UE 115 and a base station 103 or core network 130 supporting radio bearers for
user plane data. At the Physical (PHY) layer, transport channels may be mapped to physical

channels.

[(3069] Time intervals in LTE or NR may be expressed in multiples of a basic time unit

{which may be a sampling period of Tz= /30,720,000 seconds). Time resources may be

identified by a system frame number (SFN) ranging from 0 to 1023, Each frame may include
ten 1ms subframes mumbered from 0 to 9. A subframe may be further divided mto two .5ms
slots, cach of which contains 6 or 7 modulation symbol periods (depending on the length of
the cvelic prefix prepended to each symbol}. Exclading the cyelic prefix, each symbol
contains 2043 sample periods. In some cases the subframe mayv be the smallest scheduling
unit, also known as a TT1 In other cases, a TE may be shorter than a subframe or may be
dynamically sclected {e.g., in short TTI bursts or in selected component carriers osing short

TTis).

{070} A resource element may consist of one symbol period and one subcarmer (2.2, a
15 KHz frequency range}. A resource block may contain 12 consecutive subcarriers in the
frequency domain and, for a normal cvehic prefix in cach OFDM symbol, 7 consccutive
OFDM symbols in the time domain (1 slot), or 84 resource elements. The number of bits
carried by each resource element may depend on the modulation scheme (the configuration of
symbols that may be selected during each symbol pericd). Thus, the more resource blocks

that a UE receives and the higher the modulation scheme, the higher the data rate may be.

[6671] Wircless communications system 100 may support operation on multiple cells or
carriers, a feature which may be referred to as carrier aggregation (CA) or multi-carrier
operation. A carrier may also be referred to as a component carnier {CC), a layer, a channel,

2 <o

cte. The terms “carrier,” “component carrier,” “cell,” and “channel” may be used
mterchangeably herein. A UE 115 may be configured with mukliiple downlink CCs and one or
maore uplink CCs for carrier aggregation. Carrier aggregation may be used with both

frequency division duplexing (FDD) and time division duplexing (TDD) component carriers.

[6672) In somge cases, wircless communications system 100 may utilize enhanced
component carriers (€CCs). An ¢CC may be characterized by one or more features including:

wider bandwidth, shorter symbol duration, shorter TTIs, and modified control channel
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configuration. In some cases, an ¢CC may be associated with a carrier aggregation
configuration or a dual connectivity configuration {e.g.. when multiple serving cells have a
suboptimal or non-ideal backhaul link}. An ¢CC may also be contigured for use in unlicensed
spectrum or shared spectrum (where more than one operator 1s allowed to use the spectrumy).
An ¢CC characterized by wide bandwidth may mchide one or more segments that may be
utifized by UEs 115 that are not capable of monitoring the whole bandwidth or preferto use a

himited bandwidth {(¢.g., to conserve power).

[6673] In some cases, an ¢CC may vtihize a different symbol duration than other CCs,
which may include use of a reduced symbol duration as compared with symbol durations of
the other CCs. A shorter symbol duration is associated with increased subcarrier spacing. A
device, such as a UE 115 or base station 105, utilizing ¢CCs may transmit wideband signals
{e.g.. 20, 40, 60, 80 MHz, etc)) at reduced symbol durations {e.g., 16.67 microseconds). A
TT1 in eCC may consist of one or multiple symbols. In some cases, the TTI duration (that 15,

the number of symbols in a TTH may be vanable.

{0074 A shared radio frequency spectrum band may be utilized 4 an NK shared
spectrum svstem. For example, an NR shared spectrum may utilize any combination of
licensed, shared, and unlicensed spectrams, among others. The flexibility of eCC symbol
duration and subcarrier spacing may allow for the use of ¢CC across multiple spectrums. In
some examples, NR shared specirum may increase spectrum utilization and spectral
cfficiency, specifically through dvnamic vertical {e.g., across frequency) and honzontal (e g,

across time} sharing of resources.

[B075] In some cases, wireless communications system 100 may utilize both licensed and
undicensed radio frequency spectrum bands. For example, wireless communications system
100 may croploy LTE License Assisted Access (LTE-LAA)Y or LTE Unlicensed (LTE U}
radio access technology or NR technology n an unlicensed band such as the 5Ghz Industnial,
Scientific, and Medical (ISM) band. When operating in unlicensed radio frequency spectram
bands, wireless devices such as base stations 105 and UEs 115 may employ listen-before-talk
{LBT) procedures to ensure the channel is clear before transmitting data. In some cases,
operations 1n unlicensed bands may be based on a CA configuration in conjunction with CCs
operating 1 a licensed band. Operations in unlicensed spectrum may include downlink
transmissions, uplink transmissions, or both. Duplexing in unlicensed spectrum may be based

on FDD, TDD or a combmation of both,
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06076} In some cases, base station 105 may establish communication with UE 115. Base
station 105 may configure a USE-RS transmission pattera. UE 115 may be configured to
operate on more than one partial bands within a total bandwidth. In some examples, base
station 105 may transmit a grant of resources to UE 1135, which may indicate that UE 115 1s
to retune from a first partial band to a second partial band. However, CSI-RS configurations
may not be updated as often as retuning occurs. In order to address this scenario, a UE 115
may be configured to make partial CS1-RS measurements, or fransmit an ¢rror message when
CSI-RS resources are not available on a partial band. Additionally or altermnatively, base
station 105 may include a set of possible CSI-RE configurations in an RRC message. A base
station may receive a grant of resources, which may include DCL and utilize the RRC
message or the DCL or both, to sclect one of the set of possible CSI-RS configurations. UE
115 may thereby take accurate and complete C51-RS measurements, and transmit a CSI-RS

report based thereon.

{8677} FIG. 2 iliustrates an example of a wireless communications system 200 that
supports CSI-RS configuration for partial band retuning in accordance with various aspects of
the present disclosure. In some examples, Wireless communications systern 200 may
mmplement aspects of wireless communications svstem 100, Wireless communications system
200 may include a base station 105-a and a UE 115-a, which may be examples of the
corresponding devices described with reference to FIG. 1. Base station 105-a may
communicate with onc or more UEs 115-a within geographic coverage arca 205, via one or
more bidirectional commumication links 210, UE 115-a may have a svstem bandwidth, and
may be configured to communicate over the entire bandwidth (e.g., 20 MHz, 100 MHz, erc ).
Alternatively, UE 115~amay be configured to communicate via a narrow band or partial
band {e.g., a 5 MHz partial band, a 10 MHz, partial band, a 20 MHz partial band, efc.) within
the system bandwidth. For instance, UE 115-a may be configured to communicate via a first

partial band 215.

{6678} Base station 105-a may transmit CS1-RSs according {o a pattern of resources. UE
115-a may measure CSI-RS transmissions to obtain channel state information which can be
rclaved back to the network. CSI-RS pattems are traditionally configured ta the radio
resource control (RRC) layer {¢.g., during establishment or reconfiguration of bidirectional
communication fink 210). However, RRC commanications may occur with much less
frequency than resource grants to UE 115-a. Thus, USI-RS configurations may not be

reconfigured as frequently as the location or bandwidth of resources granted to the UE. For
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example, UE 113-a may be configured to commaunicate with base station 105-a via first
partial band 215, Upon reception of a grant of resources, UE 115-a may retune from first
partial band 215 to second partial band 220. Second partial band 220 may bave the same
bandwidth as first partial band 215, but may be located at a different freguency range in the
frequency domain. Alternatively, second partial band 220 may have a different bandwidth
than first partial band 215, For example, first partial band 215 may be a 5 MHz partial band,

and second partial band 220 may be a 10 MHz partial band.

{6679} In some examples, UE 115-a may receive a grant of rescurces and retune from
first partial band 215 to second partial band 220, but may not receive a new CSI-KS
reconfiguration from base station 105-a. Thus, base station 105-a may transmut CSE-RS
transmissions outside of second partial band 220 {¢.g., in first partial band 2153, In such

cases, UE 115-a may be voable to obtain accurate CSE-RS measurements.

e In one set of examples, at the RRC laver, base station 105-a may transmit an RRC
message that indicates a set of possible CSI-RS configurations for each parial band within
the total configured bandwidth for UE 115-a. Each possible CSI-RS configuration may
wdentify the resource clements on which UE 115-a may obtain CSI-RS measurements. The set
of possible CSI-RS configurations may include one CS1-RS configuration per partial band,
such that UE 115-a can determine which CSI-RS configuration to utilize based on the partial
band to which UE 115-a retunes. In other examples, the set of possible CSI-RS
configurations may include multiple CSI-RS configurations per partial band. For example,
the set of possible CSI-RS configurations may mnclode some nomber (4, 8, 12, etc ) of CSI-
RS configurations for cach ot a plurality of partial bands. Thus, partial bands 215 and 220
may cach correspond to 4 different CSI-RS configurations. UE 115-a may receive DCI
mdicating that it retune from partial band 215 to partial band 220. The BCE may further
mclude an indication of which of the four CSI-RS configurations corresponding to partial
band 215 UE 115-a should utilize m taking CSI-RS measurements. For example, the DCI
may include a two-bit indicator, which mdicates which of the four possible C5I-RS
configurations to use. In some examples, zero power {(ZP) CSE-RS and non-zero power (NZP)

CS1-RS may have different CSI-RS configurations for each partial band.

0081} Furthermore, the set of possible CSI-RS configurations may be divided nto
subsets of CSI-RS configurations. The subsets of possible CSI-RS configurations may

correspond 1o particular ime-~-domain characteristics of CSI-RS transmissions {e.g., peniodic,
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aperiodic, or senmu-persistent CSI-RS transmissions). For example, for each partial band, the
set of possible CSI-RS configurations may melude a subset of possible CSI-RS
configurations (¢.g., two configurations) for periodic CSI-RS, a subset of possible CSI-RS
configurations {e.g. two configurations) for aperiodic CSI-RS, and a subset of possible C51-
RS configurations {(e.g., three configurations) for semi-persistent CSI-RS configurations.
Pernicdic and semi-persistent CSE-RS configurations may be configured at the RRC level,
such that UE 115-a may deternuine which CSI-RS configuration to utilize based on the RRC

messaging. Aperiodic CSI-RS configurations may be indicated 1 the DCL

{0082} Additionally or altematively, the possible CSI-RS configurations may be based on
a frequency location within the total bandwidth, or a partial band within the total bandwidth.
UE 115-a may further receive a downlink grant, which may include DCE, from base station
105-a. The DCI may indicate partial band retuning from first partial band 213 to second
partial band 220. In some cases, the DCI may also include an indication of which of the

possible CSI-RS configurations UE 115-a should atilize n taking CSI-RS measurements.

{0083 Additionally or alterativelyv, UE 115-a may retunce from first partial band 215 to
second partial band 220 based on a downlink grant received from base station 105-a. If first
partial band 215 and second partial band 220 do not overlap, then UE 115-2 may transmit an
crror message to base station 103-a indicating a failure or mability of UE 115-2 to measure a
CSI-RS. I a portion of first partial band 215 overlaps with a portion of second partial band
220, then UE 115-a may determine the overlapping portions of first partial band 215 and
second partial band 2220 and take partial CSI-RS measurements over the overlapping
portion. In such cases, UE 115-a may transmit the partial CSE-RS measurements to base
station 105-a.FIG. 3 iHlustrates an example of a partial band retuning scenario 300 that
supports CSE-RS configuration for partial band retuning in accordance with various aspects of
the present disclosure. In some examples, pariial band retuning scenario 300 may implement
aspects of wireless communications system 100 of FIG. 1 or wireless communications system
200 of FIG. 2. Partial band retuming scenario 300 may represent aspects of technigues
performed by a UE 115 or base station 105 as described with reference to FIGs. 1-2. In some
cases, a UE 115 may be configured with a total svstem bandwidth 305 {e.g., 20 MHz, 100
MHz, etc.). In some examples, UE 115 may be configured to communicate via a narrow band
or parttal band (e.g. a 5 MHz partial band, a 10 MHz, partial band, a 20 MHz partial band,

etc ) within the total syster bandwidth 305, In some examples, a base station 1035 may
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dynamically configure a UE 115 to operate on different partial bands within the total svstem

bandwidth 305.

(3084} For example, a UE 115 may establish or reconfigure a connection with a base
station 105 at the RRC layer. The UE 115 may receive resources to commanicate with the
base station 105 via a partial band 310. Partial band 310 may be, for example, a SMHz partial
band. The UE 113 may communicate with the base station 105 via partial band 315 for some
duration determined by a grant from the base station 105, For example, UE 115 may
communicate via partial band 310 for three transmission time intervals (T11s) (e g.. slots,
mint-slots, etc.}). The grant of resources may mclude a gap period 320-a for retuning. That s,
prior to a first time T1 base station 105 may grant resources to UE 115 withun a different
partial band. During gap peried 320-a, UE 115 may retone to partial band 330, Partial band
336 mayv be, for example, a 10 MHz partial band. UE 115 may communicate with base
station 103 via partial band 330 for an indicated duration {(e.g., 2 TTIs}. Base station 105 may
provide an additional grant of resources within a different partial band. During gap period
320-b, UE 115 may retune from partial band 330 to partial band 335. At T2, UE 115 may

utilize resources within partial band 335 to communicate with base station 103,

[085] However, CS1-RS transmission patterns may be configured at the RRC laver, and
RRC communications may occur less frequently than the resource grants that trigger a
transition for UE 115 from one partial band to another at T1 and T2, UE 115 may reccive an
RRC message including a CSI-RS configuration. However, the received CSI-RS
configuration may not configure CS1-RS transmissions for partial band 330 and partial band
335, In such cases, UE 115 may be unable o obtain accurate CSI-RS configurations
corresponding to partial band 330 and partial band 335, To address this scenario, UE 115
may be configured to send an error message or make a partial measurement upon determining
that a CS1-RS configuration does not correspond to a current partial band. Additionally or
alternatively, base station 105 may transmit a message to UE 115 including a set of possible
CSI-R5 configurations during establishment or reconfiguration of a connection. When UE
115 transitions from a first partial band {e.g. partial band 3190} tc a second partial band {e.g.,
partial band 330}, UE 115 may select one of the set of possible CSI-RS configurations, and

thereby obtain accurate CSI-RS measuroments.

[6086] FIG. 4 iliustrates an example of a partial band retuning scenano 400 that supports

CSI-RS configuration for partial band retuning in accordance with varous aspects of the
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present disclosure. In some examples, partial band retuning scenario 400 may muplement
aspects of wirgless communications system 100 or wireless communications system 200, In
some cases, the partial band retuning scenario 400 may represent aspects of techniques
performed by a UE 115 or base station 105 as described with reference to FlGs. 1-3. In some
cases, a UE 115 may be configured with a total system bandwidth 405 (e.g., 20 MHz, 100

MHz, etc.).

{8087} In some examples, UE 115 may be configured to communicate via a narrow band
or partial band (¢.g. a 5 MHz partial band, a 10 MHz, partial band, a 20 MHz partial band,
ctc.} within the total system bandwidth 405. In some examples, a base station 105 may
dynamically configure a UE 113 to operate on different partial bands within the total svstem
bandwidth 405, For example, UE 115 may be configured to operate on partial band 410 or
partial band 415. Partial bands 410 and 415 may be the same bandwidth located at different
positions n the frequency domain. Alternatively, partial bands 410 and 415 may be partial
bands with different bandwidths (e.g., a 5 MHz bandwidth, a 10 MHz, bandwidth, or a 20
MHz bandwidth, etc.).

{088} Base station 105 may transmit C5I-RS according to a patiern of resources. C51-
RS patterns are traditionally configured at the RRC laver (¢ g, during establishment or
reconfiguration of a connection between base station 105 and UE 115}, The RRC messaging
may configure a CSI-RS pattern for future transmissions. In some examples, UE 115 and
base station 103 may establish or reconfigure a connection, and base station 105 may
configure UE 1135 to operate on partial band 410, Additionally, base station 105 may
configure a CSE-RS pattern for future transmissions, such that in a first THE 420, CSI-RS
configuration 425 ncludes resources for CSE-RS transmissions on partial band 410, During
some future TTI 430, C51-RS configuration 435 may include additional resources for CSI-RS
transmissions on partial band 416, However, RRC communications may occur with much
less frequency than resource grants to UE 115, Thus, CSI-RS configurations may not be
reconfigured as frequently as the location or bandwidth of resources granted to UE 115, For
example, base station 105 may transmit a grant of resources to UE 113, and v response UE
115 may retune from partial band 410 to partial band 413, However, at TT1 430, the CS1-RS
configuration 435 15 on partial band 410, Thus, base station 103 may transmit CSI-RS on
partial band 410. In such cases, it may be difficult or impossible for UE 115 to obtain
accurate CSI-RS measurements corresponding to TT1 430, In such scenarios, it may be

beneficial for UE configuration or CSI-RS configuration to address partial band transitions.
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{6689} To address this scenario, UE 115 may be configured to send an error message or
make a partial measurement upon determining that a CSI-RS configuration does not
correspond to a current partial band. Additionally or alternatively, base station 105 may
transmit a message to UE 115 including a set of possible CSI-RS configurations during
establishment or reconfiguration of a connection. When UE 1135 transitions from a first partial
band {e.g. partial band 410} tc a second partial band {e.g., partial band 415}, UE 115 may
select one of the sot of possible CSI-RS configurations, and thercby obtain accurate CSI-RS

measurements.

{0030} FiG. 5 illustrates an example of a partial band retuning scenario 500 that supports
CSI-RS configuration for partial band retuning in accordance with various aspects of the
present disclosure. In some examples, partial band retuning scenario 300 may implement
aspects of wircless communications system 100. In some cases, the partial band retuning
scenario 500 may represent aspects of techniques performed by a UE 115 or base station 105
as described with reference to FIGs. 1-4. In some cases, a UE 113 may be configured with a
total system bandwidth 503 {e.g., 20 MHz, 100 MHz, etc}. In some examples, UE 115 may
be configured to communicate via a narrow band or partial band {c.g. a 5 MHz partial band, a
10 MHz, partial band, a 20 MHz partial band, etc.) within the total system bandwidth 505, In
some examples, a base station 105 may dynamically configure a UE 115 to operate on

different partial bands within the total system bandwidth 505,

{8091} For example, UE 115 may be configured to operate on partial band 510 or partial
band 515, Partial bands 510 and 515 may be the same bandwidth located at different
positions n the frequency domain. Altermnatively, partial bands 510 and 515 may be partial
bands with different bandwidths (¢.g., a S MHz bandwidth, a 10 MHz, bandwidth, ora 20
MHz bandwidth, etc.). Each partial band may include a range of resource blocks (R8s}, For
example, partial band 515 may include the range of RBs from RB M 520 to RB N 525,
Partial band 510 may include the range of RBs from RB M+K_1 330 to N+K 2 535,

{6692} In some examples, UE 115 may receive an RRC message from base station 105,

The RRC message may nclude CSI-RS configuration information, and an initial grant of

partial band 510, and CSIE-RS configeration 545 on partial band 515, UE 115 may receive a
grant of resources from base station 105 and may dynanucally retune from partial band 310

to partial band 515, However, CS5I-RS configurations may be updated less frequently than
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dynamic retuning occurs. Thus, UE 115 may be operating on partial band 515, and may be

pnable to accurately obiain USE-RS measurements.

[6093] In such examples, UE 115 may determine whether partial band 510 overlaps with
partial band 515 For mstance, UE 115 may determine that RB M+K 1 530 1s greater than
RB N 325 In such examples, UE 115 may transmit an crror message to base station 1035
mdicating a failure or inability to measure CSI-RS. However, if partial band 510 does overlap

with partial band 315, UE 115 may be able to make some partial measurement.

{0094 Additionally or alternatively, base station 105 may transmit a message to UE 115
mclading a set of possible CSI-RS configurations during establishment or reconfiguration of
a connection. Base station 105 may transmit a grant of resources, including DCI, which may
mitiate retuning at UE 115 When UE 113 transitions from a first partial band {e.g. partial
band 510) to a second partial band (e.g., partial band 515}, UE 115 may select one of the set
of possible CSI-RS configurations received during establishment or reconfiguration of a

connection, and thereby obtam accurate CSI-RS measurements.

[3095] FIg. 6 iliustrates an example of a partial band retuning scenano 600 that supports
CS1-RS configuration for partial band retuning in accordance with various aspects of the
present disclosure. In some examples, partial band retuning scenario 500 may implement
aspects of wircless communications system 100, In some cases, the partial band retuning
scenario 600 may represent aspects of techniques performed by a UE 113 or base station 105
as described with reference to FIGs. 1-5. In some cases, a UE 115 may be configured with a
total system bandwidth 505 {c.g., 20 MHz, 100 MHz, etc.). In some examples, UE 113 may
be configured to commumicate via a narrow band or partial band {e.g. a 5 MHz partial band, a
10 MHz, partial band, a 20 MHz partial band, etc.} within the total system bandwidth 505 In
some cxamples, a base station 105 may dynamically configure a UE 115 to operate on

different partial bands within the total svstem bandwidth 505,

{0696} For example, UE 115 may be configured to operate on partial band 610 or partial
band 615. Partial bands 610 and 615 may be the same bandwidth located at different
positions in the frequency domain. Altematively, partial bands 610 and 615 may be partial
bands with different bandwidths {e.g, a 5 MHz bandwidth, a 10 MHz, bandwidth, ora 20
MHz bandwidth, ctc.}. Each partial band mayv include a range of resource blocks (R8s}, For
example, partial band 615 may include the range of RBs from RB M 620 to RB N 625,
Partial band 510 may include the range of RBs from RB M+K_1 630 to N+K_2 635,



WO 2018/209596 PCT/CN2017/084710

23

{8657} In some examples, UE 115 may receive an RRC message from base station 105,
The RRC message may inclade C51-RS configuration information, and an initial grant of
resources. The CSIE-RS configuration information may indicate CSI-RS configuration 640 on
partial band 610, and CSI-RS configuration 645 on partial band 615, UE 115 may receive a
grant of resources from base station 105 and may dyvnamically retune from partial band 610
to partial band 615, However, USI-RS configurations may be updated less frequently than
dynamic retuning oceurs. Thus, UE 115 may be operating on partial band 615, and may be

unable to accurately obtain complete CSI-RS measurements.

[0098] In such examples, UE 115 may determine whether partial band 610 overlaps with
partial band 615. For instance, UE 115 may determine that the maximum RE corresponding
to partial band 615 (RB N 623} is greater than the mimimum RB corresponding to partial band
616 (RB M+K 1 530). Thus, UE 115 may determine overlapping portion 650 between
partial band 610 and partial band 615. Therefore, due to retuning to partial band 615, UE 115
may be anable to take full CSI-R8 measurements corresponding to CSE-RS configuration
645. However, upon determining that partial band 610 and partial band 615 overlap, UE 115
may take CSI-RS measurcments over overlapping portion 650, However, in some exarmples it
may be beneficial to address CSI-RS configuration such that UE 115 may take full CSI-RS

measurements.

{0099] Additionally or alternatively, base station 103 may transoit a message to UE 115
ncluding a set of possible CSI-RS configurations during establishment or reconfiguration of
a connection. Base station 105 may transmit a grant of rescurces, including DCI, which may
imitiate retuning at UE 115, When UE 115 transitions from a tirst partial band {e.g. partial
band 610) to a second partial band (e.g., partial band 615), UE 115 may select one of the set
of possible CSI-RS configurations received during establishment or reconfiguration of a

connection, and thereby obtain accurate CSI-RS measurements,

{0106} FI¢. 7 illustrates an example of a partial band retuning scenario 700 that supports
{CSI-RS configuration for partial baod retuning in accordance with various aspects of the
present disclosure. In some examples, partial band retuning scenario 700 may tmplement
aspects of wireless communications system 100, In some cases, the partial band retuning
scenario 700 may represent aspects of techniques performed by a UE 115 or base station 105
as described with reference to FIGs. 1-6. In some cases, 2 UE 115 may be configured with a

total system bandwidth {(e.g., 20 MHz, 100 MHz, ctc.}). In some examples, UE 115 may be



WO 2018/209596 PCT/CN2017/084710

26
configured to communicate via a narrow band or partial band (e.g. a 5 MHz partial band, a 10
MHz, partial band, a 20 MHz partial band, etc.) within the total system bandwidth. In some
cxamples, a base station 105 may dvnamically configure a UE 115 to operate on different

partial bands within the total system bandwidth.

10181} For example, UE 115 may be configured to operate on partial bands which may be
the same bandwidth located at different positions in the frequency domain, or partial bands
with different bandwidths (2.g., a 5 MHz bandwidth, a 10 MHz, bandwidth, ora 20 MHz
bandwidth, etc ). UE 115 may be dynamically configured to retune between partial bands of
the same or different bandwidth. For example, partial bans 7035, 710, 715, and 720 moay have
the same bandwidth {¢.g., 5§ MHz). Partial bands 725 and 730 may have the same bandwidih,
which may be different from other partial bands (e.g., 10 MHz). UE 115 may operate on ong
partial band (¢ g., partial band 705}, but may receive a grant of resources and retune to a

different partial band (e g., partial band 710}.

{0102} In some examples, base station 105 and UE 115 may establish or reconfigure a
connection using RRC messaging. Base station 1035 may transmit an RRC message, which
may mclude a set of possible CSI-RS configurations. Each possible CSI-RS configuration m
the set may mehude resource clements on which UE 115 may obtain CSERS measurements.
The CSE-RS configurations may include on CSI-RS configuration per partial band. For
example, the RRC message may mdicate one USI-RS configuration for a partial band with a
bandwidth of 5 MHz, and a different CSI-RS configuration for a partial band with a
bandwidth of 10 MHz. and vet another CSI-RS configuration for a partial band with a
bandwidth of 20 MHz. Alternatively, the CSI-RS configurations may include multiple CS1-
RS configurations for each partial band. In some examples, a set of possible CSI-RS
configurations may include subsets of CSL-RS configurations. In some examples, possible
CS1-RS configurations may correspond to particular types of TSI-RS (e.g., perodic,
apertodic, or semi-persistent CSI-RS mformation). Additionally or alternatively, the set of
possible CSI-RS configurations may be based on a frequency location within the total

bandwidth, or g partial band within the tctal bandwidth.

[103] For example, the set of CSI-RS configuration may indicate a first CSI-RS
configuration A1 735 corresponding o a first bandwidth (¢.g. 5 MHz), and a second CSI-RS
configuration A2 740 corresponding to a first bandwidth (c.g. 5 MHz). Additionally, the set

of CSI-RS configurations may indicate a first CSI-RS configuration Bl 745 corresponding to
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a second bandwidth (e.g., 10 MHz), and a second CSI-RS configuration B2 750

corresponding to the second bandwidth {e.g., 10 MHz).

[104] UE 115 may operate on partial band 705, In such a scenario, UE 115 may take
CSI-RS measurements utilizing CSE-RS configuration A1 735, However, UE 115 may
receive a downlink grant, which may include DCE, from base station 1035, The DCI may
mdicate partial band retuning from partial band 705 to partial band 710, UE 115 may retune
to partial band 710 during retuning gap 755, While operating on partial band 710, UE 115
may determine that a portion of CS1-RS configuration AZ 740-a corresponds to partial band
719, and at the corresponding time may take CS{-RS measurements utilizing the resources of
CSI-RS configuration A2 740-a. UE 115 may determine that CSI-RS configuration A2 740-a
corrgsponds to partial band based solely on the RRC message. Alternatively, base station 105
may indicate, in the DCE, which USI-RS configuration UE 115 should wtilize o obtaining

{SI-RS measurenents.

{0105] UE 115 may receive an additional dowalink grant, and may retune to partial band
715 n response to the grant. UE 115 may determine that a differcnt portion of CSI-RS
configuration A2 740-a corresponds to partial band 715, and may take CSI-RS measurements
utilizing the resources of CSI-RS configurations A2 740-b. UE 115 may determine that CSI-
RS configuration A2 740-b corresponds to partial band 715 based solcly on the RRC message

or based on the DCI that triggered retuning from partial band 710 to partial band 715,

{0106} UE 115 may receive another downlink grant, indicating returung from partial band
715 to partial band 725. Partial band 725 may be have a different bandwidth than partial band
715. For example, partial band 725 be a 10 MHz partial band. UE 115 may determine that a
portion of CSI-RS configuration B1 745 corresponds to partial band 725, and at the
corresponding time may take CS1-RS measurcments vtilizing the resources of CSI-RS
contiguration B1 743, However, when UE 115 receives another downlink grant, UE 115 may
retune to parhial band 730, which may have the same bandwidth as partial band 725 UE 115
may determine that at least a portion of CSI-RS configuration B2 750-b corresponds to partial

band 730, and may take CSI-RS measurements based thereon.

13187] UE 115 may determine which CSI-RS configuration corresponds to a current
partial base band based solelv on the RRC message or based on the DCI that triggered
retuning from partial band 710 to partial band 715. For example, CSI-RS configuration B2

750-a may be the only CSI-RS configuration that corresponds to partial band 730. In such
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examples, UE 115 may determine to take measurements utilizing that CSI1-RS configuration
based solely on the RRC message. However, in some cases, there may be multiple CSI-RS
configurations that apply to a given partial band. In such cases, base station 105 may nclude
m the DT a divection 1o retune to a partial band, and an indication of which CSI-RS
configuration corresponding to that partial band to atilize for CSI-RS measurements. In such

examaples, UE 115 may determine which CSI-RS configuration to utilize based on the DCL

[0108] Fi¢. 8 illustrates an example of a CSI-RS configuration hierarchy 800 that
supports CSI-RS configuration for partial band retuning in accordance with various aspects of
the present disclosure. In some cxamples, CS1-RS configuration setting 800 may umplement
aspects of wireless communications system 100, In some cases, configuration setting 800
may represent aspects of technigues performed by a UE 1135 or base station 105 as described
with reference to FIGs. 1-7. In some cases, a base station 105 may dynamically configure a
UE 115 to operate on different partial bands within the system bandwidth. In such examples,
base station 105 may include in an RRC message a S measurement setting, which may

mehude one or more sets of CSI-RS configurations.

[3189] Base station 105 mayv configure a CSI reporting setiing 805, The CSI Reporting
Setting may include one or more sets of possible CSI-RS configurations. The CSE-RS
configurations may be organized such that a UE 115-a may sclect an approprate CSI-RS
contiguration based on a variety of criteria including frequency of a partial band, bandwidth

of a partial band, or time domain behavior.

{6110} For example, CSI-RS configurations within the CS1 reporting setting 805 may
mclude a resource setting A 810 for a first partial band, and a resource setting B 815 fora
second partial band. Resource setting A 810 may inchide multiple CSE-RS configurations
mcluding different sets of CSI-KS resources. For example, resource setting A 810 may
melude CSE-RS resource set Al 820 and CSI-RS resource set A2 823, both of which may be
options that correspond to the first partial band. Resource setting 815 may include CSI-RS
resource sct Bl 830 and CSI-RS wesource set B2 835, both of which may be options that

correspond to the second partial band.

0111} Base station 105 may transmit a TSI measurement setting 840 to UE 115, which
may be mncluded in the DCY or MAC CE signaling. For example, base station 105 may
mclude i the DCI a resource grant corresponding to a first partial band. CSI measurement

setting 340 may then indicate that UE 115 will be operating on the first partial band and
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thercfore should utilize resource setting A 810. Farthermore, UE 115 may select one of C§I-
RS resource set Al 820 or CSI-RS resource set AZ 825 based on a location of the
narrowband in the frequency domain. For example, the first partial band may be a 5 MHz
partial band. If the 5 MHz partial band is located at a higher frequency range, UE 115 may
select CSI-RS rescurce set A 820, Alternatively, 1f the § MHz partial band 13 located at a

lower frequency range, UE 115 may select CSI-RS resource set AZ 825,

[8112] Fi¢s, 9 illustrates an example of a CSI-RS configuration hierarchy 900 that
supports CSI-RS configuration for partial band retuning in accordance with various aspects of
the present disclosure. In some cxamples, CS1-RS configuration setting 900 may umplement
aspects of wireless communications system 100, In some cases, configuration setting 900
may represent aspects of technigues performed by a UE 1135 or base station 105 as described
with reference to FIGs. 1-8. In some cases, a base station 105 may dynamically configure a
UE 115 to operate on different partial bands within the system bandwidth. In such examples,
base station 105 may include in an RRC message a S measurement setting, which may

mehude one or more sets of CSI-RS configurations.

[3113] Base station 105 mayv configure a CSI reporting setiing 905, The CSI Reporting
Setting may include one or more sets of possible CSI-R5 configurations. The CSE-RS
configurations may be organized such that a UE 115-a may sclect an approprate CSI-RS
configuration based on a variety of criteria including frequency of a partial band, bandwidth

of a partial band, or time domain behavior.

{6114} For example, CSI-RS configurations within the C51 reporting setting 8035 may
mclude a resource setting 1 910 and a resource setting 2. Resource setting A 910 may include
multiplc CSI-RS configurations including different sets of C5I-RS resources. For example,
resource setting 1 910 may mclude CSI-RS resource set Al 920 for a first band and CSI-RS
resource st Bl 925 for a second band. Resource setting 2 915 may include CSI-RS resource

set A2 930 for the first band and CSI-RS resource set B2 935 for the second band.

{8115} Base station 105 may transmit a CS1 measurement sctting 940 1o UE 115, which
may be included in the DCI or MAC CE signaling. For example, base station 105 may
mclude in the DT a resource grant corresponding to a first partial band. In some examples,
resource setting 1 910 may correspond to a higher portion of the frequency domain, and
resource setting 2 915 may correspond to a lower portion of the frequency domain. C5I

measurement setting 940 may indicate that UE 115 will be operating on a partial band at a
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particolar place m the frequency domain. For example, UE 115 may retune to a partial band
corresponding to a higher portion of the frequency domain, and therefore may utilize resource

setting 1 910

116} Furthermore, UE 115 may be operating on a particular band, such as a first band.
In such examples, UE 115 may select one of CS1-RS resource set Al 920 or CSI-KS resource
set B1 925 based on which partial band 1t has been assigned. For example, the first parhal
band may be a 5 MHz partial band. UE 115 may determine that CSI-RS resource set Al 920
corresponds to a 5 MHz partial band, and may select that CSE-RS configuration based
thercon. Smmilarly, if the DCH indicates that UE 1135 should retune to a 10 MHz partial band
mn a lower portion of the frequency domain, UE 115 may select resource setting 2, and within
resource setting 2 may sclect CSI-RS rescurce set B2 for second band 935, if the second band

is a 10 MHz band.

[8117] FI¢, 16 lustrates an example of a process flow 1000 that supports CSI-RS
configuration for partial band retuning in accordance with various aspects of the present
disclosure. In some examples, process flow 10600 may implement aspects of wircless
cornmunications system 100. Process flow 1000 mayv include base station 105-b and UE 113-
b, which may be examples of or which may represent aspects of technigues performed by a

UE 115 or baes station 105 as described with reference to FIGs. 1-9,

[8118] At 1005, base station 105-b may transmit a message o a user equipment (UE)
imdicating, for each partial band of a plarality of partial bands within a total configured
bandwidth of the UE, a set of possible CSI-KS configurations. For example, the message may
be an RRC Connection Setup message or an equivalent message in response to an RRC
Connection Request message or an equivalent message. Alternatively, the message may be an
RRC Connection Reconfiguration message or an equivalent message. Base station 105-b may
mehude in the RRC message information regarding CSI-RS time domam behavior. For
mstance, base station 105-b may configure CSI-RS transmissions to be periodic, or aperiodic.
Alternatively, base station 105-b may configure UE 115-b to take aperiodic CSI-RS
measurements, which may be triggered dynamically. For mstance, base station 103-b may
transmit information regarding partial band retuning and apeniodic CSI-RS configurations
with DCT at 1010, Furthermore, the he transmitted message may be an RRC message ora

MAC layer message.
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[6119] At 1010, base station 105-b may transmit DT to the UE, the DCI indicating a set
of downlink resources associated with a first partial band of the plurality of partial bands. The
DBCY may be sent over a physical downlink control channel (PDCCH), and the set of
downlink resources may be indicated in a downlink grant. The BCI may include exphicit or
mmplicit instractions to retune a receiver of the UE to the first partial band from a second
partial band based on the dowanlink resources indicated 1o the DCL In some examples, the
DCI may also include an explicit or implicit indication of which of the set of possible CSI-RS

configurations UE 113-b may utilize in the DCL

{8120} For example, the DCI may indicate to UE 115-b that 1t will retune from a first
partial band to a second partial band. In some examples, UE 113-b may have received a set of
possible CSI-RS configurations at 10035 m which one CSE-RS configuration corresponds to
gach band. In such examples, UE 115-b may determine a USE-RS configuration, merely by
identifving the partial band to which it will tune. Altematively, the message received at 1005
may include maltiple CSI-RS configurations for each partial band. In sach examples, the DCI
may include an explicit indication of which of the possible CS1-RS configurations
corresponding to the new partial band should be utilized by UE 115-b. For instance, the DCI
may mclude a bitmap indication one of the possible CS1-RS configurations. If the message
recetved at 1005 indicates four possible CSI-RS configurations, the bitmap may include two

bits, indicating which of the four possibilities should be utilized by UE 115-0.6

{8121} Additionally or alternatively, the DCI may include characteristics based on which
UE 115-b should determine which CSI-RS configuration to use. Characteristics upon which
UE 115-b may make its determination may include a location in the frequency domain, and
bandwidth of a partial band. For example, the DCI may indicate that if UE 115-b 13 retuning
to a first bandwidth, to utilize a particular CSI-RS if the bandwidth falls at a low frequency in
the frequency domain, and a different CSI-RS if the bandwidth falls at a higher frequency in

the frequency domain.

{6122} At 1015, UE 115-b may select a first USI-RS configuration from the set of
possible CSI-RS configurations for the first partial band based at least in part on the DCL UE
115-b may retune a receiver of the UE to the first partial band from a second partial band
based at least in part on the received DCL UE 115-b may select a CSI-RS configoration
based at least in part periodic CSI-RS information, apeniodic CSI-RS mnformation, or semi-

persistent CSI-RS mformation m the message received at 1003,
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[6123] In some examples, the set of possible CSI-RS configurations comprises at east
two subsets of possible USI-RS configurations corresponding to different C51-RS time-
domain characteristics. At least one of the subsets of possible CSI-RS configurations may
correspond to periodic CSI-RS configurations, an aperiodic CSI-RS configuration, or a semi-
persistent CSI-RS configuration. In some examples, UE 115-b may compare the time domain
CS1-RS configurations it receives at 10035 to the set of possible CSI-RS configurations and
the granted resources at 1010, Based on the granted rescurces (i.e., the partial band to which
it retunes), the set of possible configurations, and current timing, UE 115-b may select a C5I-
RS configoration. If the CSI-RS configurations are periodic, UE 115-b may determine when
the next periodic CSE-RS transmission will oceur, and the corresponding CSI1-RS
configuration. If the CSI-RS is aperiodic, UE 113-b may determine which CSI-RS
configuration to select based on an indication included in the DCI. At 1020, base station 103-
b may perform CSI-RS transmissions during the set of downlink resources according to the

determined CS1-RS configuration.

{0124] At 1025, UE 115-b may obtain CSI-RS measurements over the first partial band
during the set of downlink resources using the sclected first CSI-RS configuration. In some
examples, at least one CSI-RS configuration of the set of possible CSI-RS configurations
corrgsponds to a zero power (ZP) CSI-RS, and at least one CSI-RS configuration of the set of
possible CSE-RS configurations corresponds 1o 3 non-zero power (NZP)y CSE-RS. At 1030,
UE 115-b may transmit a channel state information (CS1) report to the base station based at

least in part on the CSI-RS measurements over the first partial band.

[6125] F1G. 11 shows a block diagram 1100 of a wircless device 1105 that supports
channel state mformation (CS1)-RS configuration for partial band retuning in accordance
with aspects of the present disclosure. Wireless device 1105 may be an example of aspects of
a user equipment {UE) 115 as described herein. Wireless device 1105 may include receiver
1110, UE communications manager 1115, and transmitter 1120, Wircless device 1105 may
also include a processor. Each of these components may be in communication with one

another {e.g., via one or moic buses).

[B126] Recerver 1110 may receive information such as packets, user data, or control

mformation associated with various information channels (e.g.,

control chamnels, data

channels, and information related to CSI-RS configuration for partial band retuning, ete.).

Information may be passed on to other components of the device. The receiver 1110 may be
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an example of aspects of the transceiver 1435 described with reference to FIG. 14, The
receiver 1110 may utihize a single antenna or a set of antennas. UE communications manager
1115 may be an example of aspects of the UE communications manager 14135 descrnibed with

reference to FIG. 14

103127} UE communications manager 1113 and/or at least some of 18 variovs sub-
components may be implemented in hardware, software executed by a processor, irmware,
or any combination thercof. If implemented in software executed by a processor, the
functions of the UE commumnications manager 1115 and/or at least some of its various sub-
coraponents may he cxecuted by a general-purpose processor, a digital signal processor
{DISP}, an applicanon-specific integrated civeuit (ASIC), an field-programmable gate array
(FP(GA) or other programmable logic device, discrete gate or transistor logic, discrete
hardware components, or any combination thereof designed to perform the functions

described in the present disclosure.

{0128} The UE communications manager 1115 and/or at least some of s various sub-
coraponents may be physically located at various positions, including being distributed such
that portions of functions are implemented at different physical locations by one or more
physical devices. In some examples, UE communications manager 1115 and/or at least some
of its various sub-components may be a separate and distinct component in accordance with
various aspects of the present disclosure. In other examples, UE communications manager
1115 and/or at least some of its various sub-components may be combined with one or more
other hardware components, including but not inmited to an /O component, a transceiver, a
network server, another computing device, one or more other components described in the
present disclosure, or a combination thereof in accordance with various aspects of the present

disclosure.

{6129} UE communications manager 1115 may receive from a base station a message
mdicating, for cach partial band of a set of partial bands within a total configured bandwidth
of the UE, a set of possible USI-RS configurations, receive BCI from the base station, the
DBCY ndicating a set of downlink resources associated with a first partial band of the set of
partial bands, select a first CSI-RS contiguration trom the set of possible CSI-KS
configurations for the first partial band based on the DCL, and obtain CSI-RS measurements
over the first partial band during the set of downlink resources using the selected first CSI-RS

contiguration. The UE communications manager 11135 may also receive from a base station a
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CS1-RS configuration associated with a first partial band within a total configured bandwidth
of the UE, receive DU from the base station, the BCH indicating a set of downlink rescurces
associated with a second partial band within the total contigured bandwidth of the UE, and
transmit one of an error message or a partial TSI report to the base station based on a degree

of overlap between the first partial band and the second partial band.

{6134} Transmitier 1120 may transmit signals generated by other components of the
device. In some examples, the transmitter 1120 may be collocated with areceiver 1110in a
transceiver module. For example, the transmitter 1120 may be an example of agpects of the
transceiver 1433 described with reference to FIG. 14 The transnutier 1120 may utilize a

single antenna or g set of antennas,

{6131} FIG. 12 shows a block diagram 1200 of a wircless device 1205 that supports CSI-
RS configuration for partial band retuning in accordance with aspects of the present
disclosure. Wircless device 1205 may be an example of aspects of a wireless device 1105 ora
UE 115 as described with reference to FIG. 11 Wireless device 1205 may include receiver
1210, UE communications manager 1213, and transnutter 1220, Wircless device 1205 may
also mchude a processor. Each of these components may be in communication with one

another (¢.g., via one or more buses).

{8132} Receiver 1210 may receive information such as packets, user data, or control
mformation associated with various information channels {¢.g., control channels, data
channels, and information related to CSE-RS configuration for partial band retuning, etc ).
Information may be passed on to other components of the device. The receiver 1210 may be
an example of aspects of the transceiver 1435 described with reference to FIG. 14. The

receiver 1210 may utilize a single antenna or a set of antennas.

0133} UE communications manager 1215 may be an example of aspects of the UE
communications manager 1415 described with reference to FIG. 14 UE communications
manager 1215 may also include configuration component 1225, BCI component 1230,
selection component 1233, measwrement component 1240, and overlap determination

component 1245,

[0134] Configuration component 12235 may receive trom a base station a message
mdicating, for each partial band of a set of partial bands within a total configured bandwidth
of the UE, a set of possible {USI-RS configurations and receive from a base station a CSE-RS

configuration associated with a first partial band within a total configured bandwidth of the
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UE. In some cases, the recetved message is a radio resource control {(RRC) message. In some
cases, the received message is a media access control (MAC) layer message. In some cases,
at least one CSI-RS configuration of the set of possible CSI-RS configurations corresponds to
a zero power (ZP) CSI-RS, and at least one CSI-RS configuration of the set of possible T81-
RS configurations corresponds to a non-zero power (NZP) CSE-RS. In some cases, the set of
possible CSI-RS configurations includes at least two subsets of possible CS1-RS
configurations corresponding to different CSE-RS time-domain characteristics. In some cases,
at least one of the subsets of possible CSI-RS configurations corresponds to periodic CSE-RS
configurations. In some cases, at least one of the subsets of possible CSI-RS configurations
corresponds to aperiodic CS1-RS configurations. In some cases, at least one of the subsets of

possible CSI-RS configurations corresponds to semi-persistent CSI-RS configurations.

[3135] B component 1230 may receive DI from the bage station, the DCI indicating a
set of downlink resources associated with a first partial band of the set of partial bands and
receive DI from the base station, the DCI indicating a set of downlink resources associated

with a second partial band within the total configured bandwidth of the UE.

[6136] Selection component 1235 may select a first CSI-RS configuration from the set of
possible CSE-RS configurations for the first partial band based on the DCI, select one or more
CS1-RS configuration from the set of possible CSI-RS configurations for the first partial band
based on peniodic CSI-RS mfommation in the received message, and select one or more C51-
RS configaration from the sct of possible CSI-RS configurations for the first partial band
based on semi-persistent CSI-RS information in the received message. In some cases,
selecting the CSI-RS configuration includes: receiving an indication of the first CSI-RS
configuration in the DCI Measurement component 1240 may obtain CSI-RS measurements
over the first partial band during the set of downlink resources using the selected first CSI-RE

configuration.

{6137} Overlap determination component 1245 may transmit one of an grror message ora
partial TSI report to the base station based on a degree of overlap between the first partial
band and the second partial band, determine that the first partial band and the second partial
band do not overlap, transmit the error message based on the deternuning, determing a
portion of the first partial band that overlaps with the second partial band, and obtaim CSI-RS
measurcments over the portion of the first partial band that overlaps with the second partial

band.
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[6138] Transmitier 1220 may transmit signals generated by other components of the
device. In some examples, the transmitter 1220 may be collocated with a receiver 12101in a
transceiver module. For example, the transmitter 1220 may be an example of aspects of the
transceiver 1435 described with reference to FIG. 14, The transmitter 1220 may utilize a

single antenna or a set of antennas,

[0139] FIG. 13 shows a block diagram 1300 of a UE communications manager 1315 that
supports CSI-RS configuration for partial band retuming in accordance with aspects of the
present disclosure. The UE commumications manager 1315 may be an example of aspects of
a UE communications manager 1115, a UE convmunications manager 1215, ora UE
communications manager 1415 described with reference to FiGs. 11, 12, and 14, The UE
communications manager 1313 may imchude configuration component 1320, DCI component
1323, selection component 1330, measurement component 13335, overlap determination
component 1340, retuning component 1343, and reporting component 1350, Each of these
modules may communicate, directly or indirectly, with one another (e.g., via one or morg

buses).

{0140} Configuration component 1320 may receive from a base station a message
mdicating, for each partial band of a set of partial bands within a total configured bandwidth
of the UE, a set of possible CSI-RS configurations and reccive from a base station a CSI-RS
contiguration associated with a first partial band within a total configured bandwidth of the
UE. In some cases, the recetved message 1s a RRC message. In some cases, the received
message 15 a MAC laver message. In some cases, at least one USI-RS configuration of the set
of possible CSI-RS configurations corresponds to a zero power (ZP) CSE-RS, and at least one
CSI-RS configuration of the set of possible CSI-RS configurations corresponds to a non-zero
power (NZP} CSI-RS . In some cases, the set of possible CSI-RS configurations includes at
least two subsets of possible CSE-RS configurations corresponding to different CSE-RS time-
domain characteristics. In some cases, at least one of the subsets of possible CSI-RS
contigurations corresponds to periodic CSI-KS configurations. Tn some cases, at least one of
the subsets of possible CSI-RS configurations corresponds to aperiodic USI-RS
configurations. In some cases, at least one of the subscts of possible CS1-RS8 configurations

corresponds to semi-persistent CSI-RS configurations.

{3141} B component 1325 may receive DI from the base station, the DCI indicating a

set of downlink resources associated with a first partial band of the set of partial bands and
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receive DI from the base station, the DCI indicating a set of downlink resources associated

with a second partial band within the total configured bandwidth of the UE.

[142] Selection component 1330 may select a first CSI-RS configuration from the set of
possible CSE-RS configurations for the first partial band based on the DCI, select one or more
CS1-RS configuration from the sct of possible CSI-RS configurations for the first partial band
based on peniodic CSI-RS mfommation in the received message, and select one or more C51-
RS configoration from the sct of possible CSI-RS configurations for the first partial band
based on semi-persistent CSI-RS information in the received message. In some cases,
selecting the CSI-RS configuration includes: receiving an indication of the first CSE-RS
configuration in the DCI Measurement component 1335 may obtain CSI-RS measurements
over the first partial band during the set of downlink resources using the selected first CSI-RE

configuration.

{6143} Overlap determination component 1340 may transmit one of an grror message ora
partial TSI report to the base station based on a degree of overlap between the first partial
band and the second partial band, determine that the first partial band and the second partial
band do not overlap, transmit the error message based on the deternuning, determing a
portion of the first partial band that overlaps with the second partial band, and obtaim CSI-RS
measurcments over the portion of the first partial band that overlaps with the second partial

band.

{0144 Retuning component 1345 may retune a receiver of the UE to the first partial band
from a second partial band based on the received BCIL Reporting component 1350 may
transmit a CS1 report to the base station based on the CSI-RS measurements over the first

partial band.

{8145} FIG. 14 shows a diagram of a system 1400 including a device 1403 that supporis
CSI-RS configuration for partial band retuning tn accordance with aspects of the present
disclosure. Device 1405 may be an example of or include the components of wireless device
1105, wireless device 1205, or a UE 115 as described above, ¢.g., with reference to FIGs. 11
and 12. Bevice 1405 may mclade components for bi-directional voice and data
commumications including components for transmitting and receiving communications,
mchuding UE conununications manager 1415, processor 1420, memory 1425, sottware 1430,

transceiver 1433, antenna 1440, and VO controller 1443, These components may be in
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clectronic communication via one or more buses (e.g., bus 1410}, Device 1405 may

P

communicate wirclessly with one or more base stations 105

[0146] Processor 1420 may include an mtelligent hardware device, (e.g., a general-
purpose processor, a DSP, a central processing umit (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 1420 may be
configured to operate a memory array using a memory controller. In other cases, a memory
controller may be integrated mto processor 1420, Processor 1420 may be configured to
cxecute computer-readable mstructions stored in a2 memory to perform various functions

¢.g., functions or tasks supporting CSI-RS configuration for partial band retuning).
g pp g g I 2

{3147} Memory 1425 may include random access memory (RAM) and read only memory
{ROMj}. The memory 1425 may store computer-readable, computer-executable software 1430
meluding mstructions that, when executed, cause the processor to perform various functions
described herein. In some cases, the memory 1425 may contain, among other things, a basic
mput/output system (BIOS) which may control basic hardware or software operation such as

the mteraction with peripheral components or devices.

[0148] Software 1430 may include code to tmplement aspects of the present disclosure,
meluding code to support CSI-RS configuration for partial band retuming. Software 1430 may
be stored in a non-transitory computer-readable medium such as system memory or other
memory. In some cases, the software 1430 may not be directly executable by the processor
but may cause a computer {¢.g., when compiled and executed) to perform functions described

herein.

0149} Transceiver 14335 may coramunicate bi-directionally, via onc or more antennas,
wired, or wireless links as described above. For example, the transceiver 1435 may represent
a wireless transceiver and may commumicate bi-directionally with anocther wireless
transceiver. The transeeiver 1435 may also include a modem to modudate the packets and
provide the modulated packets to the antennas for transmission, and to demodulate packets

recetved from the antennas.

[0150] In some cases, the wireless device may mclude a single antenna 1440, However,
in some cases the device may have more than one antenna 1440, which may be capable of

concurrently transmitiing or receiving multiple wircless transnuissions.
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{8151} [0 controller 1443 may manage mput and output signals for device 1405, /0
controller 1445 may also manage peripherals not mtegrated into device 1405, In some cases,
1/0 condroller 1445 may represent a physical connection or port to an external peripheral. In
some cases, I/ controlier 1443 may utilize an operating svstem such as 108S®, ANDROID®,

MS-BOS®, MS-WINDOWS®, 0S/2®, UNIXE®, LINUX®, or another known operating

system. in other cases, VO controller 1445 may represent or interact with a modeny, a
kevboard, a mouse, a touchscreen, or a similar device. In some cases, I/0 controlier 1445
may be mmplemented as part of a processor. In some cases, a user may nteract with device

1405 via VO controller 1445 or via hardware components controlled by I/0 controller 14453,

[3152] FIG. 15 shows a block diagram 1300 of a wireless device 1505 that supports CSi-
RS configuration for partial band retuning in accordance with aspects of the present
disclosure. Wireless device 1505 may be an example of aspects of a base station 105 ag
described herein. Wireless device 1305 may include receiver 1510, base station
communications manager 1515, and transmitter 1520, Wireless device 1505 may also include
a processor. Each of these components may be in communication with one another {e g, via

one or more buses).

[(3153] Receiver 1510 may receive iformation such as packets, user data, or control
mformation associated with various information channels {¢.g., control channels, data
channels, and information related to CSI-RS contiguration for partial band retuning, etc.}.
Information may be passed on to other components of the device. The recetver 1510 may be
an example of aspects of the transceiver 1835 described with reference to FIG. 18, The
receiver 1510 may utilize a single antenna or a st of antennas. Base station communications
manager 1515 may be an example of aspects of the base station communications manager

1815 described with reference to FIG. 18.

[8154] Base station communications manager 1515 and/or at least some of its varous
sub-components may be implemented in hardware, software executed by a processor,
firmware, or any combination thereof. H immplemented 1n software executed by a processor,
the functions of the base station comnunications manager 1515 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 components, or any combination thereof designed to perform the functions

described in the present disclosure. The base station communications manager 1515 and/or at
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least some of its various sub-components may be physically focated at various positions,
mchiding being distributed such that portions of functions are implemented at different
physical focations by one or more physical devices. In some examples, base station
communications manager {515 and/or at least some of its various sub-components may be a
separate and distinct component in accordance with various aspeets of the present disclosure.
In other examples, base station communications manager 1515 and/or at least some of its
various sub-components may be combined with one or more other hardware components,
meluding but not limited to an /O component, a transceiver, a network server, another
computing device, one or more other components deseribed in the present disclosure, ora

combination thereof in accordance with vanous aspects of the present disclosure.

J3155] Base station commumications manager 1515 may transmit a message to a UE
mdicating, for each partial band of a set of partial bands within a total configured bandwidth
of the UE, a set of possible CSI-RS configurations, transmit DCI to the UE, the DCI
mdicating a set of downhink resources associated with a first partial band of the set of partial
bands, select a CS81-RS configuration from: the set of possible USI-RS configurations for the
first partial band basced on the set of downlink resources, and perform CSI-RS transmissions

during the set of downhnk resources according to the determined CSI-RS configuration.

{3156} Transmitter 1520 may transmit signals generated by other components of the
device. In some examples, the transmitter 1520 may be collocated with arecciver 1510 a
transceiver modide. For example, the transmitter 1520 may be an example of aspects of the
transceiver 1833 described with referonce to FI1G. 18. The transmitter 1520 may utilize a

single antenna or a set of antennas.

{3157] FIG. 16 shows a block diagram 1600 of a wireless device 1605 that supports CSl-
RS configuration for partial band retuning in accordance with aspects of the present
disclosure. Wircless device 1603 may be an example of aspects of a wireless device 1305 ora
base station 1035 as described with reference to FIG. 15, Wireless device 1605 may include
receiver 1610, base station communications manager 1615, and transmitter 1620, Wireless
device 1605 may also include a processor. Hach of these components may be in

communication with one another {¢.g., via one or more buses).

[0158] Receiver 1610 may receive information such as packets, user data, or control
mformation associated with various information channels {¢.g., control channels, data

channels, and information related to CSI-RS configuration for partial band retuning, etc.}.
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Information may be passed on to other components of the device. The recetver 1610 may be
an example of aspects of the transceiver 1835 described with reference to FIG. 18, The

receiver 1610 may utilize a single antenna or a set of antennas.

[(3159] Base station commuumnications manager 1615 may be an example of aspects of the
base station communications manager 1815 deseribed with reference to FIG. 18, Base station
communications manager 1615 mayv also imchude configuration component 1625, DCI

component 1630, selection component 1635, and CSE-RS component 1640,

[B160] Configuration component 1625 may transmit a message to a UE indicating, for
gach partial band of a set of partial bands within a total configured bandwidth of the UE, a set
of possible CSI-RS configurations. In some casces, the transmitted message is a MAC lfaver
message. In some cases, the sct of possible CSI-RS configurations includes at feast two
subsets of possible CSI-KS configurations corresponding to difterent CSI-RS time-domain
characteristics. In some cases, at least one of the subsets of possible CSI-RS configurations
corresponds to periodic CSI-RS configurations. In some cases, at least one of the subsets of
possible CSI-RS configurations corresponds to apeniodic C51-RS configurations. In some
cases, at least one of the subsets of possible CSI-RS configurations corresponds 1o semi-

persistent C5I1-RS configurations.

{0161} DI component 1630 may transmut DCH to the UE, the DCT indicating a set of

downlink resources associated with a first partial band of the set of partial bands.

[3162] Selection component 1635 may select a CSI-RS configuration from the set of
possible CSE-RS configurations for the first partial band based on the set of downlink
resources and select a CSI-RS configuration from the set of possible USI-RS configurations
for the first partial band based on periodic CSI-RS information i the transmitted message. In
some cases, the ransmitted message 18 a RRC message. In some cases, selecting the CSI-RS
configuration includes: transmitting an indication of the first CSI-RS configuration in the

DL

{3163} {CSI-RS component 1640 may perform CSI-RS transmissions during the set of
downlink resources according to the determined CSI-RS configuration, select 3 CSE-RS
configuration trom the set of possible CSE-RS configurations for the first partial band based
on semi-persistent CSI-RS information in the transmitied message, and receive a CSI report
from the UE based on the performed CSE-RS transmission according to the determined CSI-

RS configuration. In some cases, at least one CSE-RS configuration of the sot of possible CSI-
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RS configurations corresponds to a zero power (ZP) CSI-RS, and at least one CSI-RS

configuration of the set of possible CSI-RS configurations corresponds o a non-zero power

(NZP) CSI-RS.

j(4164] Transmitter 1620 may transmit signals gencrated by other components of the
device. n some examples, the transmitier 1620 may be collocated with a recciver 1610 mn a
transceiver module. For example, the transmitter 1620 may be an example of aspects of the
transceiver 1833 described with reference to FIG. 18. The transmitter 1620 may utilize a

single antenna or a set of antennas.

[3165] FIG. 17 shows a block diagram 1700 of a base station commumnications manager
1715 that supports CS1-RS configuration for partial band retuning i accordance with aspects
of the present disclosure. The base station communications manager 1715 may be an example
of aspects of a base station commumnications manager 1815 described with reference to FIGs.
15, 16, and 18 The base station communications manager 1715 may tnclude configuration
component 1720, BCI component 1725, selection component 1730, CS1-RS component
1735, and retuning component 1740, Each of these modules may cormamunicate, directly or

mdirectly, with one another {¢.g., via one or more buses).

10160} Configuration component 1720 may transmit a message to a UE indicating, for
cach partial band of a set of partial bands within a total configured bandwidth of the UE, a set
of possible CSI-RS configurations. In some cases, the transmitied message is a MAC laver
message. In some cases, the set of possible CSE-RS configurations mecludes at least two
subsets of possible CSI-RS configurations corresponding to different CSI-RS time-~domam
characteristics. In some cases, at least one of the subsets of possible CSI-RS configurations
corresponds to periodic CSI-RS configurations. In some cases, at least one of the subsets of
possible CS1-RS configurations corresponds to aperiodic CSE-RS configurations. In some
cases, at least one of the subsets of possible CSI-RS configurations corresponds to semi-
persistent CSI-RS configurations. DCH component 1725 may transmit DCI to the UE, the
DL indicating a set of downlink resources associated with a first partial band of the set of

partial bands.

{3167} Selection component 1730 may sclect a USI-RS configuration from the set of
possible CS1-RS configurations for the first partial band based on the set of downlink
resources and select a CSE-RS configuration from the set of posaible CSI-RS configurations

for the first partial band based on periedic CSI-RS information in the transmitted message. In
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some cases, the transmitted message 18 a RRC message. In some cases, selecting the CSI-RS
configuration includes: transmitting an mdication of the first CSI-RS configuration in the

DCL

3168} {SI-RS component 1735 may perform CSI-RS transmissions during the set of
downlink resources according to the determined CSI-RS configuration, sclect a CSI-RS
contiguration from the set of possible CSI-RS configurations for the first partial band based
on semi-persistent CSI-RS information in the transmitted message, and receive a CSI report
from the UE based on the performed CSE-RS transmission according to the determined CSI-
RS configuration. In some cases, at least one CSE-RS configuration of the set of possible CS1-
RS configurations corresponds to a zero power (ZP) CSI-RS, and at least one CSI-RS
configuration of the set of possible CSI-RS configurations corresponds to a non-zero power
(NZP)y CS1-RS. Retuning component 1740 may transmit instructions to retune a receiver of

the UE to the first partial band from a second partial band based via the DCL

{0169} FiG. 18 shows a diagram of a systemn 1800 including a device 1803 that supports
CSI-RS configuration for partial band retuning m accordance with aspects of the present
disclosure. Device 1805 may be an example of or include the components of base station 105
as described above, e.g., with reference to FIG. 1. Device 1805 may inclade components for
bi-directional voice and data communications including components for transmitting and
recerving commumnications, includimg base station commumications manager 18135, processor
1820, memory 1825, software 1830, transceiver 1835, antenna 1840, network
communications manager 18435, and inter-station communications manager 1850. These
coraponents may he in clectronic communication via one or more buses {c.g., bus 1810}

Device 1805 may communicate wirelessly with one or more UEs 115

[0179] Processor 1820 may melude an intelligent hardware device, (¢ g., a general-
purpose processor, a DSP, a 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 1820 may be configured to operate a
memory array using a memory controller. In other cases, a memory controller may be
mitegrated nto processor 1820, Processor 1820 may be configured to execute computer-
readable instructions stored in a memory to perform various functions (¢ g., fimctions or tasks

supporting CSI-RS configuration for partial band retuning).
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{0171} Memory 1825 may include RAM and ROM. The memory 1825 may store
computer-readable, computer-exaecutable software 1830 mchiding instructions that, when
cxecuted, cause the processor to perform vartous functions described hercin. in some cases,
the memory 1825 may contain, among other things, a BIOS which may control basic

hardware or software operation such as the mteraction with peripheral components or

devices.
[8172] Software 1830 may meclude code to implement aspects of the present disclosure,

mehuding code to support CSI-RS configuration for partial band retuming, Software 1830 may
be stored in a non-transitory computer-readable medium such as system memorv or other
memory. In some cases, the software 1830 may not be directly executable by the processor

but may cause a computer (¢.g., when compiled and executed) to perform functions described

herein.
[8173] Transceiver 1835 may commumicate bi-directionally, via one or more antennas,

wired, or wireless links as described above. For example, the transceiver 1835 may represent
a wireless transceiver and may communicate bi-dircctionally with another wireless
transceiver. The transceiver 1835 may also include a modem fo modulate the packets and
provide the modulated packets to the antennas for transmission, and to demodulate packets
recoived from the antennas. In some cases, the wireless device may include a single antenna
1840, However, in some cases the device may have more than one antenna 1840, which may

be capable of concurrently transmitting or receiving multiple wireless transmissions.

{8174} Network communications manager 1845 may manage comamunications with the
core network {e.g., via one or more wired backhaol links}. For example, the network
communications manager |845 may manage the transfer of data commumnications for client

devices, such as one or more UEs 115,

{6175} Inter-station communications manager 1850 may manage communications with
other base station 103, and may include a controller or scheduler for controliing
cormmunications with UEs 115 in cooperation with other base stations 105. For example, the
nter-station communications manager 1850 may coordmate scheduling for transmissions to
UEs 115 for various mterference mitigation technigues such as beamforming or joint
transmission. In some examplces, inter-station conununications manager 1850 mayv provide an
X2 iterface within an Long Term Evolution (L TEYLTE-A wireless communication network

technology to provide communication between base stations 105
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{8176} FIG. 19 shows a flowchart illustrating a method 1900 for CSI-RS configuration
for partial band retuniog in accordance with aspects of the present disclosure. The operations
of method 1900 may be vaplemented by a UE 115 or its components as described herein. For
example, the operations of method 1900 may be performed by a UE communications
manager as described with reference to FIGs. 11 through 14. In some examples, a UE 115
may execute a set of codes to control the functional elements of the device to perform the
functions described below. Additionally or alternatively, the UE 115 may perform aspects of

the functions described below using special-purpose hardware.

{0177} At block 1905 the UE 115 may receive from a base station a message ndicating,
for each partial band of a plurality of partial bands within a total configured bandwidth of the
UE, a set of possible CSI-RS configurations. The operations of block 1905 may be performed
according to the methods described herein. In certain examples, aspects of the operations of
block 1905 may be performed by a configuration component as described with reference o

FiGs. 11 through 14

[6178] At block 1910 the UE 115 may receive DCI (DCI) from the base station, the DCI
mdicating a set of downlink resources associated with a first partial band ot the plurality of
partial bands. The operations of block 1910 may be performed according o the methods
described berein. fn certain examples, aspects of the operations of block 1910 may be

performed by a DCI component as described with reference to FIGs. 11 through 14,

{6179} At block 1915 the UE 115 may select a first CSI-RS configuration from the set of
possible CSI-RS configurations for the first partial band based at least in part on the BCI The
operations of block 1915 may be performed according to the methods described herein. n
certain examples, aspects of the operations of block 1915 may be performed by a selection

component as described with reference to FiGs. 11 through 14

[0180] At block 1920 the UE 115 may obtain CSI-RS measurements over the first partial
band during the set of downhink resources using the selected first CSI-RS configuration. The
operations of block 1920 may be performed according to the methods described heremn. In
certain examples, aspects of the operations of block 1920 may be performed by a
measurcment component as described with reference to FiGs. 11 through 14

{0181} FIG. 20 shows a flowchart illustrating a method 2000 for CSI-RS configuration
for partial band retuniog in accordance with aspects of the present disclosure. The operations

of method 2000 may be implemented by a base station 105 or its components as described
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heremn. For example, the operations of method 2000 may be performed by a base station
communications manager as described with reference to FiGs. 15 through 13, In some
examples, a base station 105 may exccute a set of codes to control the functional elements of
the device to perform the functions described below. Additionaliv or alternatively, the base
station 105 may perform aspects of the functions described below using special-purpose

hardware.

{6182} At block 2005 the base station 105 may transmit a message 10 a user equipment
{UE}) indicating, for each partial band of a plurality of partial bands within a total configured
bandwidth of the UE, a set of possible CSE-RS configurations. The operations of block 2005
may be performed according fo the methods described herein. In cortain examples, aspects of
the operations of block 2003 may be performed by a configuration component as described

with reference to FIGs. 15 through 18.

[8183] At block 2010 the base station 105 may transmit DT (DCT) to the UE, the DCI
mdicating a set of downlink resources associated with a first partial band of the plarality of
partial bands. The operations of block 2010 may be performed according to the methods
described herein. In certain examples, aspects of the operations of block 2010 may be

performed by a DCI component as described with reference to FIGs. 15 through 18

{06184} At block 2015 the base station 105 may select a CSI-RS configuration from the set
of possible CSI-RS configurations for the first partial band based at least in part on the set of
downlink resources. The operations of block 2015 may be performed according to the
methods described herem. In certain examples, aspects of the operations of block 2013 may

be performed by a selection component as described with reference to FiGs. 15 through 18,

[0185] At block 2020 the base station 105 may perform CSI-RS transmissions during the
set of downlink resources according to the determined CSI-RS configuration. The operations
of block 2020 may be performed according to the methods described herein. In certain
examples, aspects of the operations of block 2020 may be performed by a CSE-RS component

as described with reference to FIGs. 15 through 18.

0186} FIG. 21 shows a flowchart iHlustrating a method 2100 for CSI-RS configuration
for partial band retuning in accordance with aspects of the present disclosure. The operations
of method 2100 may be implemented by a UE 115 or its components as described herein. For
example, the operations of method 2100 may be performed by a UE communications

manager as described with reference to FiGs. 11 through 14. In some examples, a UE 115
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may execute a set of codes to control the functional elements of the device to perform the
functions described below. Additionally or alternatively, the UE 115 may perform aspects of

the functions described below using special-purpose hardware.

(3187} At block 2105 the UE 115 may receive from a base station a CSE-RS
configuration associated with a first partial band within a total configured bandwidth of the
UE. The operations of block 2105 may be performed according to the methods described
herein. In certain examples, aspects of the operations of block 2105 may be performed by a

configuration component as described with reference to FIGs. 11 through 14

[3188] At block 2110 the UE 115 may receive DCI from the base station, the DCH
mdicating a set of downlink resources associated with a second partial band within the total
configured bandwidth of the UE. The operations of block 2110 may be performed according
to the methods described herein. In certam examples, aspects of the operations of block 2110

may be performed by a BCI component as deseribed with reference to FiGs. 11 through 14

[3189] Atblock 21153 the UE 115 may transnut one of an error message or a partial €51
report to the base station based at least m part on a degree of overlap between the first partial
band and the second partial band. The operations of block 2115 may be performed according
1o the methods described herein. In certain examples, aspects of the operations of block 2115
may be performed by an overlap determination component as described with reference to

FiGs. 11 through 14,

{3150} 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. Furthermore, aspects from two or more

of the methods may be combined.

{6191} Techniques described herein may be used for various wireless communications
systers such as code division multiple access (CIDMA), time division multiple access
(TDMA), frequency division multiple access (FBMA), orthogonal frequency division
multiple access (OFDMA), single carrier frequency division multiple access (SC-FDMA),
and other systems. The terms “system” and “network” are often used interchangeably. A code
division multiple access {CDMA) system may implement a radio technology such as
CDMA2600, Umiversal Terrestaal Radio Access {UTRA), ete. COMAZ000 covers 15-2000,
15-95, and 15-856 standards. 15-2000 Releases may be commonly referred to as COMAZO00
1X, 1X, etc. [5-856 (T1A-856) is commonly referred to as CDMAZ000 1xEV-DO, High Rate
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Packet Data (HRPD), etc. UTRA includes Wideband CDMA (WCDMA) and other variants
of CDMA. A TDMA systern may umplement a radio technology such as Global System for

Mobile Communications {(GSM).

3192} An QFDMA system may implement a radio technology such as Ultra Mobile
Broadband (UMB), Evolved UTRA (E-UTRA), Institute of Electrical and Electronics
Engincers (IEEE) 802.11 (Wi-F1), IEEE 802.16 (WiMAX), IEEE 802 20, Flash-OFDM, etc.
UTRA and E-UTRA are part of Universal Mobile Telecommunications System (UMTS},
LTE and LTE-A are releases of UMTS that use E-UTRA. UTRA, E-UTRA, UMTS, LTE,
LTE-A, NR, and GSM are described in documents from the organization named “3rd
Generation Partnership Project” (3GPP). CDMAZ2000 and UME are described in documents
from an organization named “3rd Generation Partnershup Project 27 (3GPP2). The techniques
described herein may be used for the systems and radio techoclogies mentioned above as well
as other systems and radio technologics. While aspects of an LTE or an NR system may be
described for purposes of example, and LTE or NR terminclogy may be used in much of the

description, the technigues described herein are applicable bevond LTE or NR applications.

[3193] In LTE/LTE-A networks, including such networks descnibed herein, the term
gvolved node B (eNB) may be generally used to describe the base stations. The wireless
communications system or systems described beremn may include a heterogencous LTE/LTE-
A or NR network in which different types of eNBs provide coverage for various geographical
regions. For example, each eNB, next generation NodeB (gNB), or base station may provide
communication coverage for a macro cell, a small cell, or other types of cell. The term “cell”
may be used to describe a base station, a carrier or component carrier associated with a base
station, or a geographic coverage area {e.g., sector, etc.) of a carner or base station,

depending on context.

{8194} Base stations may include or may be referred to by those skilled mthe artas a
base transceiver station, a radio base station, an access point, a radio transcetver, a NodeB,
eNodeB (eNB), gNB, Home NodeB, a Home eNodeB, or some other suitable terminology.
The geographic coverage area for a base station may be divided mto sectors making up only a
portion of the coverage arca. The wireless communications system or systems described
herein may nclude base stations of different types {¢.g., macro or small cell base stations).

The UEs described herein may be able to communicate with various types of base stations
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and network equipment including macro eNBs, small cell eNBs, gNBs, relay base stations,

and the like. There may be overlapping geographic coverage areas for different technologies.

[3195] A macro cell generally covers a relatively large geographic area {¢.g., several
kilometers in radius) and may allow unrestricted access by UEs with service subscriptions
with the network provider. A small cell is a lower-powered base station, as compared with a
macro cell, that may operate in the same or different (¢.g.. licensed, unlicensed, etc.)
frequency bands as macro cells. Small cells may include pico cells, femto cells, and micro
cells according to varicus cxamples. A pico cell, for example, may cover a small geographic
arca and may allow unrestricted access by UEs with service subscnptions with the network
provider. A tfemito cell may also cover a small geographic area (e.g., a home) and may
provide restricted access by UEs having an association with the femto cell (e.g., UEsmma
closed subscriber group {(CSG), UEs for users 1n the home, and the kike). An eNB for 3 macro
cell may be referred to as a macro eNB. An eNB for a small cell may be referred to as a small
cell eNEB, a pico eNB, a femto eNB, or a home ¢NB. An ¢NB may support one or multiple

{c.g., two, three, four, and the like} cells {¢.g., component carriers).

4196} The wireless communications system or systems described herein may support
synchronous or asynchronous operation. For synchronous operation, the base stations may
have similar frame timing, and transmissions from different base stations may be
approximately aligned in time. For asynchronous operation, the base stations may have
different frame timing, and transmissions from different base stations may not be aligned m
time. The technigues described herein may be used for either synchronous or asyachronous

operations.

13197] The downlink transmissions described herein may also be called forward link
transmissions while the uplink transmissions may also be called reverse hink transmissions.
Each communication hink described heremn—ncluding, for example, wireless
communications system 100 and 200 of FIGs. 1 and 2-—may inclede one or more carriers,
where cach carrier may be a signal made up of muldtiple sub-carriers {¢.g., waveform signalg

of difforent frequencics).

13198} The description set forth heretn, in connection with the appended drawings,
describes example configurations and does not represent all the examples that may be
mplemented or that are within the scope of the claims. The term “exemplary”™ used herein

means “serving as an example, instance, or illustration,” and not “preferred” or
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“advantageous over other examples.” The detailed description mclades specific details for the
purpose of providing an understanding of the described techniques. These techuiques,
however, may be practiced without these specific details. In some instances, well-known
structures and devices are shown in block diagram form 1 order to avoid obscuring the

concepts of the descnibed examples.

[6199] In the appended figures, sinular components or features may have the same
reference label. Further, various components of the same type may be distinguished by
following the reference label by a dash and a second label that distinguishes among the
similar components. I just the first reference label is used in the spectfication, the description
is applicable to any one of the similar components having the same first reference label

trrespective of the second reference label.

{0200} Information and signals described herein may be represented vsing any of a
variety of different technologies and technigues. For example, data, instructions, commands,
mformation, signals, bits, symbols, and chips that may be referenced throughout the above
description may be represented by voltages, currents, electromagnetic waves, maguoetic ficlds

or particles, optical fields or particles, or any combination thereof.

{6261} The various illustrative blocks and modules described in connection with the
disclosure herein may be implemented or performed with a general-purpose processor, a
DSP, an ASIC, an FPGA or other programmable logic device, discrete gate or transistor
logic, discrete hardware components, or any combination thereof designed to perforn the
functions described herein. A general-purpose processor may be a microprocessor, but in the
alternative, the processor may be any conventional processor, controller, microcontroller, or
state machine. A processor may also be implemented as a combination of computing devices
{c.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).

10202} The functions described herein may be implemented in hardware, software
cxecuted by a processor, firmware, or any combination thereot. If implemented in software
executed by a processor, the functions may be stored on or transmitted over as one or more
mstructions or code on a computer-readable medium. Other exarples 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, hardwirning, or combinations of any of these. Features
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nplementing functions may also be physically located at various positions, including being
distributed such that portions of functions are implemented at different physical locations.
Also, as used herein, including in the claims, “o1” as used in a list of ttems (for example, a list
of items prefaced by a phrase such as “at least one of 7 or “one or more of ) indicates an
mclustve list such that, for example, alist of at least one of A, Bior Cmeans AorBor Cor
ABor ACor BCor ABC {ic., 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 1s 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 “hased on” shall be construed i the same manner as the phrase

“based at Ieast in part on.”

132683] 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 mediom may be any available
medium that can be accessed by a general purpose or special purpose computer. By way of
cxample, and not limitation, non-transitory computer-readable media may comprise RAM,
ROM, electrically erasable programmable read only memory (EEPROM), compact disk (CD)
ROM or other optical disk storage, magnetic disk storage or other magnetic storage devices,
or any other non-transitory medim that can be used to carry or store desired program code
means i the form of instructions or data structures and that can be accessed by a general-
purpose or special-purpose computer, or a general-purpose or special-purpose processor.
Also, any conmection is properly termed a computer-readable medium. For example, 1f the
software is transmitted from a website, server, or other romote source using a coaxial cable,
fiber optic cable, twisted pair, digital subseriber line (DSL), or wireless technologies such as
mfrared, radio, and microwave, then the coaxial cable, fiber optic cable, twisted pair, DSL, or
wireless technologies such as mfrared, radio. and microwave are included in the definttion of
medium. Disk and disc, as used herein, include €D, 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 incladed

within the scope of computer-readable media.

[3204] The description herein 1s provided to enable a person skilled in the art to make or
use the disclosure. Various modifications to the disclosure will be readily apparent to those

skilled in the art, and the generic principles defined herein may be applied to other variations
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without departing from the scope of the disclosure. Thaus, the disclosure is not limited to the
examples and designs described herein, but s to be accorded the broadest scope consistent

with the principles and novel features disclosed herein.
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CLAIMS
What is claimed is:
i A method for wireless communication, comprising;

receiving from a base station a message mdicating, for each partial band of a
plurality of partial bands within a total configured bandwidth of the UE, a set of possible
channel state mformation reference signal (CSI-RS) configurations;

receiving downlink control information (DCI) from the base station, the
downlink control information indicating a set of downlink resources associated with a first
partial band of the plurality of partial bands;

sclecting a first CSI-RS configuration from the set of possible CSI-RS
configurations for the first partial band based at least in part on the DCL and

obtaming CSI-RS measurements over the first partial band during the set of

downlink resources using the selected first CSI-RS configuration.

2 The method of claim 1, further comprising:
retuning a recctver of the UE to the first partial band from a second partial

band based at least in part on the received DCL

3. The method of any one of claim 1 or claim 2, further comprising:
selecting one or more CSI-RS configuration from the set of possible CSI-RS
configurations for the first partial band based at least in part on periodic CSI-RS information

m the received message.

4. The method of claim any one of claims 1 to 3, wherein the received

message is a radio resource control (RRC) message.

8. The method of any one of claim 1 or claim 2, further comprising:
selecting one or more CSI-RS configuration from the set of possible CSI-RS
configurations for the first partial band based at least i part on seni-persistent CSI-RS

mformation in the received message.

6. The method of claim 1, wherein the received message is a media

access control (MAC) laver message.

PCT/CN2017/084710
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7. The method of anv onc of claim 5 or claim 6, wherein sclecting the
CSI-RS configuration comprises:

receiving an indication of the first CSI-RS configuration in the DCL

8. The method of any ong of claim 6 or claim 7, further comprising:
transmitting a channel state mformation {51 repoit to the base station based

at least in part on the CSI-RS measurcments over the first partial band.

8. The method of any one of ¢laims 6 to &, wherein at least one CSI-RS
configuration of the set of possible CS1-RS configurations corresponds to a zero power {ZP)
CSI-RS, and at least one CSI-RS configuration of the set of possible CSI-RS configurations

corresponds to a non-zero power (NZP} CSE-RS.

10,  The method of claim 1, wherein the set of possible CSI-RS
configurations comprises at keast two subsets of possible USI-RS configurations

corresponding to different CS1-RS time-domain characteristics.

11, The method of claim 10, wherein at least one of the subsets of possible

CSI-RS configurations corresponds to periodic CSI-RS configurations.

i2. The method of any one of claim 10 or claim 11, wherein at least one of
the subsets of possible CSI-RS configurations corresponds to aperiodic CSI-RS

configurations.

i3 The method of claims 10 to 12, wherein at least one of the subscts of

possible CSI-RS configurations corresponds to semi-persistent CSE-RS configurations.

4. A method for wireless communication, comprising;

transmitting a message to a user equipment {UE) indicating, for cach partial
band of a plurality of partial bands within a total configured bandwidth of the UE, a set of
possible channel state information reference signal (CSE-RS) configurations;

transmutting downlink control information {(DBCH) to the UE, the DCI indicating
a set of downlink resources associated with a first partial band of the plurality of partial

bands;
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3 selecting a CSI-RS configuration from the set of possible CSI-RS
S configurations for the first partial band based at least in part on the st of downlink resources;

16 and

12 according to the determined CSI-RS configuration.

1 15, The method of claim 14, further comprismg:
2 transmitting tnstructions to retune a receiver of the UE to the first partial band

3 from a second partial band based via the DCL

1 16. The method of at least one of claim 14 or claim 15, further comprising:

b

sclecting a CSI-RS configuration from the set of possible CSI-RS

contigurations for the first partial band based at least in part on periodic CSI-RS information

w3

4 mthe transmitted message.

1 $7.  The method of any one of claims 14 to 16, wherein the transmitted
2 message is a radio resource control (RRC) message.

1 18 The method of any one of claims 14 to 17, further comprising:

2 selecting a CSI-RS configuration from the set of pogsible CSI-RS

3 configurations for the first partial band based at least i part on semi-persistent CSI-RS

4 nformation in the transmitted message.

1 19.  The method of any one of claims 14 to 18, wherein the transmitted

2 message 13 a media access control (MAC) laver message.

1 28, The method of claim 14, wherein selecting the CSE-RS configuration
2 COmpises:

3 transmitting an indication of the first CSI-RS configuration m the DCL

1 21, The method of claim 14, further comprising:

2 receiving a channpel state mformation (CSI) report from the UE based at least
3 in part on the performed CSI-RS transmission according to the determimed CSI-RS

4 configuration.

1 22. The method of claim 14, wherein at least one CSI-RS configaration of

2 the set of pogsible CSI-RS configurations corresponds to g zero power {ZP} CSI-RS, and at
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least one CSI-RS configuration of the set of possible CSI-RS configurations corrgsponds to a

non-zero power (NZP) CSE-RS.

23 The method of claim 14, wherein the set of possible CSI-RS
configurations comprises at least two subsets of possible CSI-RS configurations

corresponding to different CS1-RS time-domain characteristics.

24, The method of claim 23, wherein at least one of the subsets of possible

CSI-RS configurations corresponds to periodic CSI-RS configurations.

25 The method any one of claim 23 or claim 24, wherein at least one of
the subsets of possible CSI-RS configurations corresponds to aperiodic CSI-RS

configurations.

26,  The method of any one of claims 23 to 25, wherein at least one of the
subsets of possible CSI-RS configurations corresponds to semi-persistent CS1-RS

configurations.

27. A method for wireless communication, comprising:

receiving from a base station a CSI-RS configuration associated with a first
partial band within a total configured bandwidth of the UE;

recetving downlink control information (DCH) from the base station, the DCI
mdicating a sct of downlink resources associated with a second partial band within the total
contigured bandwidth of the UE; and

transmitting one of an error message or a partial CS1 report to the base station
based at least in part on a degree of overlap between the first partial band and the second

partial band.

28, The method of claim 27, further comprising;
determining that the first partial band and the second partial band do not
overlap; and

transmitting the error message based at least in part on the determining,

29, The method of claim 27, further comprising:
determining a portion of the first partial band that overlaps with the second

partial band; and

PCT/CN2017/084710
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obtaming CSI-RS measurements over the portion of the first partial band that

overlaps with the second partial band.

3¢, An apparatus for wireless communication, comprising:

means for receiving from a base station a message indicating, for cach partial
band of a plurality of partial bands within a total configured bandwidth of the UE, a set of
possible channel state information reference signal {({CSE-RS) configurations;

means for recetving downlink control information (BCT) from the base station,
the DCI indicating a set of downlink resources associated with a first partial band of the
plurality of partial bands;

means for selecting a first CSI-RS configuration from the set of possible C51-
RS configurations for the first partial band based at least in part on the BCL and

means for obtaining CSI-RS measurements over the first partial band during

the set of downlink resources using the sclected first CSI-RS configuration.

31.  The apparatus of claim 30, further comprising:
means for retuning a receiver of the UE to the first partial band from a second

partial band based at least in part on the received DCL

32, The apparatus of any one of claim 30 or claim 31, further compnising:
means for selecting one or more CSI-RS configuration from the set of possible
CSI-RS configurations for the first partial band based at least in part on periodic CSI-RS

mformation in the received message.

33, The apparatus of any one of claims 30 to 32, wherein the reccived

message is a radio resource control (RRC) message.

34.  The apparatus of claim 390 to 31, further comprising:
means for selecting one or more CSE-RS configuration from the set of possible
CS1-RS configurations for the first partial band based at least n part on senu-persistent CSi-

RS wnformation in the received message.

35.  The apparatus of clamm 30, wherein the received message is amedia

access control (MAC) laver message.
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36.  The apparatus of claim any onc of claim 34 or claim 35, wherein
selecting the CSI-RS configuration comprises:

receiving an indication of the first CSI-RS configuration in the DCL

37.  The apparatus of any one of claim 35 or claim 36, further compnising:
means for transmitting a channel state information {CS1) report to the base

station based at least in part on the CSI-RS measurcments over the first partial band.

38.  The apparatus of claims 35 to 37, wherein at least one CSI-RS
configuration of the set of possible CS1-RS configurations corresponds to a zero power {ZP)
CSI-RS, and at least one CSI-RS configuration of the set of possible CSI-RS configurations

corresponds to a non-zero power (NZP) CSE-RS.

39.  The apparatus of claim 30, wherein the sct of possible C51-RS
configurations comprises at keast two subsets of possible USI-RS configurations

corresponding to different CS1-RS time-domain characteristics.

4% The apparatus of claim 39, wherein at least one of the subsets of

possible CSI-RS configurations corresponds to pertodic CSI-RS configurations.

41, The apparatus of any one of claim 39 or claim 40, wherein at least one
of the subsets of possible CS5I-RS configurations corresponds to aperiodic CSI-R&

configurations.

42,  'The apparatus of claims 39 to 41, wherein at least one of the subsets of

possible CSI-RS configurations corresponds to semi-persistent CSE-RS configurations.

43.  An apparatus for wircless communication, comprising:

means for fransmitting a message 1o a user equipment (UE) indicating, for
cach partial band of a plurality of partial bands within a total configured bandwidth of the
UE, a set of possible channel state information reference signal (CSI-RS) configurations;

means for transmitting downlink control information (DT} to the UE, the Bl
indicating a set of downlink resources associated with a first partial band of the plurality of

partial bands;
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means for selecting a CSI-RS configuration from the set of possible CSI-RS
configurations for the first partial band based at least in part on the set of downlink resources;
and

means for performing CSI-RS transnussions during the set of downlink

resources according to the determined CSI-RS configuration,

44, The apparatus of claim 43, further comprising:
means for transmitting instructions to retune a receiver of the UE to the first

partial band from a second partial band based via the DCI.

45, The apparatus of any one of claim 43 or claim 44, further comprising:
means for selecting a CS1-R5 configuration from the set of possible CSI-RS
configurations for the first partial band based at least in part on periodic CSI-RS information

i the transmitted message.

46.  The apparatus of any one of claims 43 to 45, wherein the transmitted

message is a radio resource control (RRC) message.

47.  The apparatus of any one of clatms 43 to 46, further comprising:
means for selecting a CSI-RS configuration from the set of possible CSI-RS
configurations for the first partial band based at least in part on semi-persistent CSI-RS

mformation n the transmitted message.

48, The apparatus of any one of claims 43 to 47, wherein the transmutted

message is a media access control (MAC) laver message.

49.  The apparatus of clam 43, wherein selecting the CSI-RS configuration

comprises: transmitting an indication of the first CSI-RS configuration o the BCL

3¢.  The apparatus of claim 43, further comprising:
means for receiving a chanunel state information (C81) report from the UE
based at least in part on the performed CSI-RS transmission according to the determined CSI-

RS configuration.

31, The apparatus of claim 43, wherein at least one CSI-RS configuration

of the set of possible CSI-RS configurations corresponds to a zero power (ZP) CSI-RS, and at
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least one CSI-RS configuration of the set of possible CSI-RS configurations corrgsponds to a

non-zero power (NZP) CSE-RS.

52, The apparatus of claim 43, wherein the sct of possible C51-RS
configurations comprises at least two subsets of possible CSI-RS configurations

corresponding to different CS1-RS time-domain characteristics.

53.  The apparatus of claim 52, wherein at lcast onc of the subsets of

possible CSI-RS configurations corresponds to pertodic CSI-RS configurations.

54, The apparatus of any one of claim 52 or claim 53, wherein at least one
of the subsets of possible USI-RS configurations corresponds to aperiodic CSI-RS

configurations.

S35, The apparatus of any one of claim 52 or claim 54, whercin at least one
of the subsets of possible USI-RS configurations corresponds to semi-persistent CSI-RS

configurations.

56.  An apparatus for wireless communication, comprising:

means for receiving from a base station a CSI-RS configuration associated
with a first partial band within a total configured bandwidth of the UE;

means for recetving downlink control information {BCH) from the base station,
the DCT indicating a set of downlunk resources associated with a second partial band within
the total contigured bandwidth of the UE; and

means for transmitting one of an error message or a partial CST report to the
base station based at least in part on a degree of overlap between the first partial band and the

second partial band.

87, The apparatus of claim 56, further comprising:

means for determining that the first partial band and the second partial band do
not overlap; and

means for transmitting the error message based at least in part on the

determining.

58,  The apparatus of claim 56, further comprising:
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means for determining a portion of the first partial band that overlaps with the
second partial band; and
means for obtaining CSI-RS measurements over the portion of the first partial

band that overlaps with the second partial band.

59, Ao apparatus for wireless communication, comprising:

4 Processor;

memory in electronic communication with the processor; and

instructions stored in the memory and operable, when exccuted by the
processor, 1o cause the apparatus to:

receive from a base station a message indicating, for cach partial band of a
plurality of partial bands withio a total configured bandwidth of the UE, a set of possible
channel state information reference signal (CS1-RS) configurations;

receive downlink control mformation {(DCI) from the base station, the DCI
mdicating a set of downhink resources associated with a first partial band of the plarality of
partial bands;

select a first CSI-RS configuration from the set of possible CSI-RS
configurations for the first partial band based at least in part on the BCI; and

obtain C81-RS measurements over the first partial band during the set of

downlink resources using the selected first CS{-RS configuration.

6¢.  The apparatus of claim 59, wherein the instructions are further
executable by the processor {o:
retune a receiver of the UE to the first partial band from a second partial band

based at least in part on the received DCL

61.  The apparatus of any one of claim 59 or claim 60, wherem the
mstructions are further executable by the processor to:

select one or more CSI-RS configuration from the set of possible CSI-RS
configurations for the first partial band based at least in part on periodic CSI-RS information

i the received message.

62.  The apparatus of any one of claims 59 to 61, wherein the reectved

message is a radio resource control (RR{O) message.
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63.  The apparatus of claim 59 or claim 60, wherein the instroctions are
further executable by the processor to:

select one or more CSI-RS configuration from the set of possible C5I-RS
configurations for the first partial band based at least in part on semi-persistent CS5E-R5

mformation in the received message.

64.  The apparatus of clamm 59, wherein the received message is amedia

access control (MAC) laver message.

65, The apparatus of any one of claim 63 or claim 64, wherein sclecting
the CSI-KS configuration comprises: receiving an indication of the first CSI-RS

configuration in the DCL

66.  The apparatus of any one of claim 64 or claim 65, whercin the
mstructions are further executable by the processor to:
transmut a channel state information (CSI) report to the base station based at

least 1n part on the CSI-BS measurements over the first partial band.

67.  The apparatus of any one of claims 64 to 66, wherein at least one CSI-
RS configuration of the set of possible C5E-RS configurations corresponds to a zero power
(ZP) CSI-RS, and at least one CSE-RS configuration of the set of possible CSI-RS

contigurations corresponds to a non-zero power (NZP) CSI-RS.

68.  The apparatus of claim 59, wherein the set of possible CSI-RS
configurations comprises at least two subsets of possible CSI-RS configurations

corresponding to different CSI-RS time-domain characteristics.

69,  The apparatus of claim 68, wherein at least one of the subsets of

possible CSI-RS configurations corresponds to periodic CSI-RS configurations.

78.  The apparatus of any one of claim 68 or claim 69, wherein at least one
of the subsets of possible USI-RS configurations corresponds to aperiodic CSI-RS

configurations.
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71, The apparatus of any one of claims 68 to 70, wherein at least one of the
subsets of possible CSI-RS contigurations corresponds to semi-persistent CSI-RS

configurations,

72.  An apparatus for wircless communication, comprising:

a Processor;

memory i electronic communication with the processor; and

instructions stored in the memory and operable, when executed by the
processor, to cause the apparatus to:

transmit a message to a user equipment (UEY indicating, for cach partial band
of a plurality of partial bands within a total configured bandwidth of the UE, a set of possible
channel state imformation reference signal (CSI-RS) configurations;

transmit downlink control information (DCI) to the UE, the DCT indicating a
set of downlink resources associated with a first partial band of the plurality of partial bands;

select a CSI-RS configuration from the set of posaible CSI-RS configurations
for the first partial band based at least i part on the set of downlink resources; and

perform CSI-RS transmissions during the set of downlink resources according

1o the determined CSI-RS configuration.

73.  The apparatus of claim 72, wherein the instructions are further
executable by the processor {o:
transmit nstructions to retune a receiver of the UK to the first partial band

from a second partial band based via the DCL

74. The apparatus of any one of claim 72 or ¢laim 73, wherein the
mstructions are further executable by the processor to:

select a CSI-RS configuration from the set of posaible CSI-RS configurations
for the first partial band based at least i part on periodic CSI-RS mformation in the

transmitted message.

73, The apparatus of any one of claims 72 to 74, wherein the transmitted

message is a radio resource control (RR{) message.

76.  The apparatus of any one of claims 72 to 75, wherein the instructions

are further executable by the processor to:

PCT/CN2017/084710
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select a CSI-RS configuration from the set of possible CSI-RS configurations
for the first partial band based at least 1n part on semui-persistent CSI-RS mformation in the

transmitted message.

77.  'the apparatus of any one of claims 72 to 76, whercin the transmitied

message is a media access control (MAC) laver message.

78.  The apparatus of claim 72, wherein sclecting the CSI-KS configuration

comprises: transmifting an mdication of the first CSI-RS configuration m the BCL

79 'The apparatus of claim 72, whercin the mnstructions are further
executable by the processor fo:

receive a channel state information (CS1) report from the UE based at least in
part on the performed CSI-RS transmission according to the determined CSI-RS

configuration.

80.  The apparatus of claim 72, wherein at least one CSI-RS configuration
of the set of possibie CSI-RS contigurations corresponds to a zero power (ZP) CSI-RS, and at
least one CSI-RS configuration of the set of possible CSI-RS configurations corrgsponds to a

non-zero power (NZP) CSE-RS.

Bi.  The apparatus of claim 72, wherein the set of possible C51-R5
configurations comprises at least two subsets of possibic CSI-RS configurations

corresponding to different CSI-RS time-domain characteristics.

82,  The apparatus of claim 81, wherein at least one of the subsets of

possible CSEL-RS configurations corresponds to periodic CSI-RS configurations.

83.  The apparatus of any one of claim 81 or claim 82, wherem at least one
of the subsets of possible CSI-RS configurations corresponds to aperiodic USI-RS

configurations.

84  The apparatus of any one of claimg 81 to 83, wherein at least one of the
subsets of possible CSE-RS configurations corresponds to semi-persistent CSI-RS

contigurations.
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85, An apparatus for wireless conununication, comprising’

a Processor;

memory in electronic communication with the processor; and

instructions stored 1n the memory and operable, when executed by the
processor, to cause the apparatus to:

receive from a base station a USI-RS configuration associated with a first
partial band within a total configured bandwidth of the UE;

receive downlink control information (DCI) from the base station, the DCI
mdicating a sct of downlink resources associated with a second partial band within the total
configured bandwidth of the UE; and

transmit ong of an ¢rror message or a partial {S] report to the base station
based at least in part on a degree of overlap between the first partial band and the second

partial band.

86.  The apparatus of claim 85, wheremn the nstructions are further
gxecutable by the processor to:

determine that the first partial band and the second partial band do not overlap;
and

transmit the error message based at least in part on the determuning.

87.  The apparatus of claim 85, wheremn the mstructions are further
executable by the processor to:
determine a portion of the first partial band that overlaps with the second

partial band; and

overlaps with the second partial band.

88. A non-trassitory computer readable mednim storing code for wireless
communication, the code comprising instructions executable by a processor o

receive from a base station a message indicating, for cach partial band of a
plurality of partial bands within a total configured bandwidth of the UE, a set of possible

channe] state mformation reference signal {CSI-RS) configurations;



[T EESS D\

da W

W

b

3

I
L

] [ ]

[\

da W

WO 2018/209596 PCT/CN2017/084710

66
receive downlink control information (DCI) from the base station, the DCI
mdicating a set of downlink resources associated with a first partial band of the plurality of
partial bands;
select a first CSI-RS configuration from the set of possible CSI-RS
configurations for the first partial band based at least in part on the BCI; and
obtain CSI-RS measurements over the first partial band during the sct of

downlink resources using the selected first CS{-RS configuration.

89, The non-transitory computer-readable medium of claim 8%, wherein
the mstructions are further executable by the processor to:
retune a receiver of the UE to the first partial band from a second partial band

based at least in part on the received DCL

9¢.  The non-transitory computer-readable medium of any one of claim 88
or claim 89, wherein the instructions are further executable by the processor to:

select one or more CSI-RS configuration from the sct of possible CSI-RS
configurations for the first partial band based at least in part on periodic CSI-RS information

i the received message.

91.  The non-transitory computer-readable medium of any one of claims 88

to 90, wherein the received message is a radio resource control (RRC) message.

92.  The non-transitory computer-readable medium of any one of claim 88
o1 claim 89, wherein the instructions are further executable by the processor to:

select one or more CSI-RS configuration from the set of possible CSI-RS
configurations for the first partial band based at least in part on seni-persistent CSI-RS

mformation in the received message.

83.  The non-transitory computer-readable medium of claim 88, wherein

the received message is a media access control (MAC) layer message.

S4. The non-transitory computer-readable medium of any one of claim 92

or claim 93, wherein:

first CSE-RS configuration in the DCL
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95.  The non-transitory computer-readable medium of any one of claim 93
or claim 94, wherein the instructions are further executable by the processor to:
transmit a channel state mformation (CSI) report to the base station based at

least in part on the CSI-RS measurements over the first partial band.

96.  The non-transitory computer-readable medium of any one of claims 93
to 95, wherein:

at least one CSI-RS configuration of the set of possible CSI-RS configurations
corrgsponds to a zero power (ZP} CSI-RS, and at lsast one CSI-RS configuration of the set of

possible CSI-RS configurations corresponds 1o 3 non-zero power (NZP) CSI-RS.

97.  The non-transitory computer-readable medium of claim 88, wheremn
the set of possible CSI-RS configurations comprises at least two subsets of possible CSI-RS

configurations corresponding to different CSI-RS time-domain characteristics.

98.  The non-transitory compuicr-readable medinm of claim 97, wherein at
least one of the subsets of possible CSI-RS configurations corresponds to periodic CSI-RS

configurations.

89.  The non-transitory computer-readable medium of any one of claim 97
or claim 98, wherein at least one of the subsets of possible USI-RS configurations

corresponds to aperiodic CSI-RS configurations.

168, The non-transttory computer-readable medium of any ong of claims 97
to 99, wherein at least one of the subsets of possible CSI-RS contigurations corresponds to

semi-persistent CSI-RS configurations.

181, A non-transitory computer readable medium storing code for wireless
communication, the code comprising instructions executable by a processor to:

transmit a2 message to a user equipment {UE) indicating, for each partial band
of a plurality of partial bands within a total configured bandwidth of the UE, a set of possible
channel state information refergnce signal (CSI-RS) configurations;

transmit dowalink control tnformation {DCT) to the UE, the B indicating a

set of downlink resources associated with a first partial band of the plurality of partial bands;
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select a CSI-RS configuration from the set of possible CSI-RS configurations
for the first partial band based at least in part on the set of downlink resources; and
perform CS{-RS transmissions during the set of downlink resources according

to the determumed CSI-RS configuration.

102. The nov-transitory compuicr-readable medinm of claim 101, wherein
the mstructions are further executable by the processor to:
transmit instructions to retune a receiver of the UE to the first partial band

from a second partial band based via the DCL

183, The non-transitory computer-readable medium of any one of claim
101 or claim 102, wherein the instructions are further executable by the processor to:

select a CSI-RS configuration from the set of possible CSI-RS configurations
for the first partial band based at least 1n part on periodic CSI-RS information in the

transmitted message.

184, The non-transitory computer-readable medium of any one of claims

101 to 103, wherein the transmitted message is a radio resource control (RRC) message.

185, The non-transttory computer-readable medium of any ong of claims
101 to 104, wherein the instructions are further executable by the processor {o:

select a CSI-RS configaration from the set of possible CSI1-RS configurations
for the first partial band based at least in part on semi-persistent CSE-RS information in the

transmitted message.

166. The non-transitory computer-readable medium of anv one of claims

101 to 105, wherein the transnutied message 18 a media access control (MAC) layer message.

107. The non-transitory compuicr-readable mediom of claim 101, wherein
selecting the CSI-RS configuration comprises: transmitting an indication of the first CSI-RS

configuration in the DCL

108. The non-transitory computer-readable medium of claim 101, wherein

the instractions are further exccutable by the processor to:

PCT/CN2017/084710
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receive a channel state information {CS1) report from the UE based at least in
part on the performed CSI-RS transmission according to the determined CSI-RS

configuration.

189,  The non-transitory computer-readable medium of claim 101, wherein
at least one CSI1-RS configuration of the set of possible CSI-RS configurations corresponds to
a zero power (ZP) CSI-RS, and at least one CSI-RS configuration of the set of possible CS1-

RS configurations corresponds to a non-zero power (NZP) CSI-RS.

1186, The non-transitory computer-readable medium of claim 101, wherein
the set of possible CSI-RS configurations comprises at least two subsets of possible CSI-RE

configurations corresponding to different CSE-RS time-domain characteristics.

111, The non-transitory computer-readable medium of claim 110, wherein
at least one of the subsets of possible CSI-RS configurations corresponds to periodic CSI-RS

configurations,

112, The non-transttory computer-readable medium of any one of claim 110
or claim 111, wherein at least one of the subsets of possible CSEL-RS configurations

corresponds to aperiodic CSI-RS configurations.

113 The non-transitory computer-readable mediom of any one of claims
110 to 112, wherein at least one of the subscts of possible CSI-RS configurations corresponds

to semi-persisient C5I-RS configurations.

114. A non-transitory computer readable medium storing code for wireless
communication, the code comprising instructions executable by a processor to:

recetve from a base station a CS1-RS configuration associated with a first
partial band within a total configured bandwidth of the UE;

receive downlink control imformation (DCY) from the base station, the DCI
mdicating a set of downlink resources associated with a second partial band within the total
configured bandwidth of the UE; and

transmit one of an crror message or a partial CS1 report to the base station
based at least m part on a degree of overlap between the first partial band and the second

partial band.
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115, The non-transitory computer-readable medium of claim 114, wherein
the mstructions are further executable by the processor to:

determine that the first partial band and the second partial band do not overlap;
and

transmuit the error message based at least in part on the deternuning,

116.  The non-transitory computer-readable medium of claim 114, wherein
the mstructions are further executable by the processor to:

determine a portion of the first partial band that overlaps with the second
partial band; and

obtain CSI-RS measurements over the portion of the first partial band that

overlaps with the second partial band.
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