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WIRELESS DEVICE, A NETWORK NODE
AND METHODS THEREIN FOR REPORTING
CHANNEL STATE INFORMATION (CSI) IN A

RADIO COMMUNICATIONS NETWORK

[0001] This application is a continuation of U.S. patent
application Ser. No. 14/395,137, filed Oct. 17, 2014, which
is a 35 U.S.C. §371 national phase filing of International
Application No. PCT/SE2014/050779, filed Jun. 24, 2014,
the disclosures of which are incorporated herein by refer-
ence in their entireties.

TECHNICAL FIELD

[0002] Embodiments herein relate to reporting Channel
State Information, CSI, in a radio communications network.
In particular, embodiments herein relate to a wireless device
and a method therein for determining CSI estimates to be
transmitted to a network node in a radio communications
network, and to a network node and a method therein for
controlling CSI estimates transmitted by one or more wire-
less devices to the network node in a radio communications
network.

BACKGROUND

[0003] In a typical radio communications network, wire-
less devices, also known as mobile stations, terminals,
and/or User Equipments, UEs, communicate via a Radio
Access Network, RAN, with one or more core networks.
The RAN covers a geographical area which is divided into
cell areas, with each cell area being served by a base station,
e.g. a radio base station, RBS, or network node, which in
some networks may also be called, for example, a “NodeB”,
“eNodeB” or “eNB”. A cell is a geographical area where
radio coverage is provided by the radio base station at a base
station site or an antenna site in case the antenna and the
radio base station are not collocated. Each cell is identified
by an identity within the local radio area, which is broadcast
in the cell. Another identity identifying the cell uniquely in
the whole mobile network is also broadcasted in the cell.
One radio base station may have one or more cells. The base
stations communicate over the air interface operating on
radio frequencies with the user equipments within range of
the base stations.

[0004] A Universal Mobile Telecommunications System,
UMTS, is a third generation mobile communication system,
which evolved from the second generation, 2G, Global
System for Mobile Communications, GSM. The UMTS
terrestrial radio access network, UTRAN, is essentially a
RAN wusing wideband code division multiple access,
WCDMA, and/or High Speed Packet Access, HSPA, for
user equipments. In a forum known as the Third Generation
Partnership Project, 3GPP, telecommunications suppliers
propose and agree upon standards for third generation
networks and UTRAN specifically, and investigate
enhanced data rate and radio capacity. In some versions of
the RAN as e.g. in UMTS, several base stations may be
connected, e.g., by landlines or microwave, to a controller
node, such as a radio network controller, RNC, or a base
station controller, BSC, which supervises and coordinates
various activities of the plural base stations connected
thereto. The RNCs are typically connected to one or more
core networks.

[0005] Specifications for the Evolved Packet System,
EPS, have been completed within the 3"/ Generation Part-
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nership Project, 3GPP, and this work continues in the
coming 3GPP releases. The EPS comprises the Evolved
Universal Terrestrial Radio Access Network, E-UTRAN,
also known as the Long Term Evolution, LTE, radio access,
and the Evolved Packet Core, EPC, also known as System
Architecture Evolution, SAE, core network. E-UTRAN/LTE
is a variant of a 3GPP radio access technology wherein the
radio base station nodes are directly connected to the EPC
core network rather than to RNCs. In general, in E-UTRAN/
LTE the functions of a RNC are distributed between the
radio base stations nodes, e.g. eNodeBs in LTE, and the core
network. As such, the Radio Access Network, RAN, of an
EPS has an essentially “flat” architecture comprising radio
base station nodes without reporting to RNCs.

[0006] In aradio communications network, there is a need
for a radio base station to measure the channel conditions in
order to know what transmission parameters to use when
transmitting to a wireless device. These parameters may
comprise, e.g., modulation type, coding rate, transmission
rank, and frequency allocation. This also applies to uplink as
well as downlink transmissions.

[0007] A scheduler that makes the decisions on the trans-
mission parameters is typically located in the radio base
station. Hence, the scheduler may measure channel proper-
ties of the uplink directly using known reference signals that
the wireless devices transmit. These measurements may then
form a basis for the uplink scheduling decisions that the
radio base station makes, which are then sent to the wireless
devices via a downlink control channel.

[0008] However, for the downlink, the radio base station
is unable to measure any channel parameters in a Frequency-
Division Duplex, FDD, mode of operation. In a Time-
Division Duplex, TDD, mode of operation, an uplink mea-
surement might be used in downlink. Due to calibration
issues, however, these uplink measurements might not
reflect the downlink channel used, and therefore, may not be
well suited to be used as measurements of the downlink
channel conditions.

[0009] Therefore, the radio base station must instead rely
on information about the channel conditions that the wire-
less devices may gather and subsequently send back to the
radio base station. This so-called Channel-State Informa-
tion, CSI, is obtained in the wireless devices by measuring
on known reference symbols, such as, Channel-State Infor-
mation Reference Symbols, CSI-RS, transmitted in the
downlink (see e.g. 3GPP TS 36.213 V11.4.0).

[0010] The CSI-RS resources are specifically configured
for each wireless device by using Radio Resource Control,
RRC, signalling. A resource is a group of resource elements
in a certain subframe that occurs periodically, for instance
every 20” subframe. There is a possibility to configure both
Non-Zero Power, NZP, CSI-RS resources and Zero Power,
ZP, CSI-RS resources. A ZP CSI-RS resource is simply an
unused radio resource that can be matched to a NZP CSI-RS
in an adjacent radio base station. This may then be used to
improve the SINR for the CSI-RS measurements in the cell
of the adjacent radio base station. However, the ZP CSI-RS
resources may also be referred to or used as CSI-Interference
Management, IM, resources. These are defined on the same
physical locations in the time/frequency grid as the CSI-RS,
but with zero power. These are intended to give a wireless
device the possibility to measure the power of interfering
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signals without having it overlaid on top of a CSI-RS signal,
which is usually much stronger than any surrounding inter-
ference.

[0011] FEach wireless device may be configured with one,
three or four different CSI processes. Each CSI process is
associated with CSI-RS resources and CSI-IM resources.
These CSI resources may be configured in the wireless
device by RRC signalling that may occur periodically, see
e.g. 3GPP TS 36.213 V11.4.0, 2013-09, Sections 7.2.5-7.2.
6. For example, an RRC configuration message may be
transmitted periodically every 5 ms, i.e. every Sth subframe.
Alternatively, the RRC configuration message may be sent
in an aperiodic manner, or may be triggered in a control
message from the radio base station to a wireless device.
[0012] If only one CSI process is used, then it is common
for the network to let the CSI-IM reflect the interference
from all other radio base stations, i.e. the cell of the serving
radio base station uses a ZP CSI-RS that overlaps with the
CSI-IM, but in other adjacent radio base stations, there is no
ZP CSI-RS on these resources. In this way, the wireless
device may measure the interference from adjacent cells
using measurements in the CSI-IM resource.

[0013] If more than one CSI processes are configured for
the wireless device, then it is possible for the network to also
configure a ZP CSI-RS in the adjacent radio base station that
overlaps with a CSI-IM for the CSI process configured for
the wireless device. In this way, the wireless device may
feedback accurate CSI estimates also for the case when this
adjacent cell is not transmitting. Hence, measurements to
support coordinated scheduling between radio base stations
is enabled with the use of multiple CSI processes. One CSI
process feeds back CSI estimates for the full interference
case and the other CSI process feeds back CSI estimates for
the case when an adjacent cell, preferably a strong interfer-
ing cell, is muted. As mentioned above, up to four CSI
processes may be configured for a wireless device, thereby
enabling feedback of four different transmission hypotheses.
[0014] Ifa CSIprocess is configured for a wireless device,
the wireless device may use an associated buffer or memory
comprising one or multiple CSI measurements used to
determine CSI estimates of the CSI process. However, how
these CSI estimates are determined from the CSI measure-
ments are up to the implementation of the wireless device.
[0015] InLTE, the format of the CSI reports is specified in
detail and comprises CSI estimates in the form of Channel-
Quality Indicator(s) (CQI), Rank Indicator (RI), and Pre-
coding Matrix Indicator (PMI). The quality and reliability of
the CSI estimates, e.g. CQI, RI and PMI, are crucial for the
radio base station in order to make the best possible sched-
uling decisions for the upcoming downlink transmissions.

SUMMARY

[0016] It is an object of embodiments herein to improve
reporting of Channel State Information, CSI, in a radio
communications network.

[0017] According to a first aspect of embodiments herein,
the object is achieved by a method performed by a wireless
device for determining CSI estimates to be transmitted in a
CSI report for at least one CSI process configured for the
wireless device to a network node in a radio communica-
tions network. The wireless device receives a message
comprising an indication to discard existing CSI estimates
and/or an indication to use CSI estimates corresponding to
a determined period of time. Then, the wireless device
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determines CSI estimates to be used in the CSI report to the
network node according to the received indication.

[0018] According to a second aspect of embodiments
herein, the object is achieved by a wireless device for
determining CSI estimates to be transmitted in a CSI report
for at least one CSI process configured for the wireless
device to a network node in a radio communications net-
work. The wireless device is configured to receive a message
comprising an indication to discard existing CSI estimates
and/or an indication to use CSI estimates corresponding to
a determined period of time. The wireless device is also
configured to determine CSI estimates to be used in the CSI
report to the network node according to the received indi-
cation.

[0019] According to a third aspect of embodiments herein,
the object is achieved by a method performed by a network
node for controlling CSI estimates transmitted by one or
more wireless devices in CSI reports of at least one CSI
process configured for the one or more wireless devices to
the network node in a radio communications network. The
network node determines that the CSI estimates from the
one or more wireless devices are no longer valid due to
change in at least one transmission condition. Then, the
network node transmits, to the one or more wireless devices,
a message comprising an indication to discard existing CSI
estimates and/or an indication to use CSI estimates corre-
sponding to a determined period of time.

[0020] According to a fourth aspect of embodiments
herein, the object is achieved by a network node for con-
trolling CSI estimates transmitted by one or more wireless
devices in CSI reports of at least one CSI process configured
for the one or more wireless devices to the network node in
a radio communications network. The network node is
configured to determine that the CSI estimates from the one
or more wireless devices are no longer valid due to change
in at least one transmission condition. Also, the network
node is configured to transmit, to the one or more wireless
devices, a message comprising an indication to discard
existing CSI estimates and/or an indication to use CSI
estimates corresponding to a determined period of time.

[0021] According to a fifth aspect of embodiments herein,
the object is achieved by a computer program, comprising
instructions which, when executed on at least one processor,
cause the at least one processor to carry out the method
described above. According to a sixth aspect of embodi-
ments herein, the object is achieved by a carrier containing
the computer program described above, wherein the carrier
is one of an electronic signal, optical signal, radio signal, or
computer readable storage medium.

[0022] By transmitting a message to discard existing CSI
estimates and/or an indication to use CSI estimates corre-
sponding to a determined period of time, the network node
is able to control the lifetime of the CSI measurements in the
wireless device. Thus, the network node is able to ensure
that CSI estimates reported back from the wireless device
based on these CSI measurements are not corrupted by CSI
measurements performed previous to a change in a trans-
mission condition to the wireless device, which improves
the reliability of CSI estimates, while at the same time
reducing the number of RRC reconfiguration messages
having to be transmitted, which improves the latency and
mobility of the wireless device in the radio communications
network.
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[0023] Hence, the reporting of Channel State Information,
CS], in a radio communications network is improved.

BRIEF DESCRIPTION OF THE DRAWINGS

[0024] Features and advantages of the embodiments will
become readily apparent to those skilled in the art by the
following detailed description of exemplary embodiments
thereof with reference to the accompanying drawings,
wherein:

[0025] FIG. 1 is a schematic block diagram illustrating
embodiments of network nodes in a radio communications
network,

[0026] FIG. 2 is a flowchart depicting embodiments of a
method in a network node,

[0027] FIG. 3 is a flowchart depicting embodiments of a
method in a wireless device,

[0028] FIG. 4 is a schematic block diagram depicting
embodiments of a wireless device.

[0029] FIG. 5 is a schematic block diagram depicting
embodiments of a network node.

DETAILED DESCRIPTION

[0030] The figures are schematic and simplified for clarity,
and they merely show details which are essential to the
understanding of the embodiments presented herein, while
other details have been left out. Throughout, the same
reference numerals are used for identical or corresponding
parts or steps.

[0031] FIG. 1 shows an example of a radio communica-
tions network 100 in which embodiments herein may be
implemented. Although illustrated in FIG. 1 as an LTE
network, the radio communications network 100 may be any
wireless communication system, such as, LTE-Advanced,
Wideband Code-Division Multiple Access (WCDMA),
Global System for Mobile communications/Enhanced Data
rate for GSM Evolution (GSM/EDGE), Worldwide Interop-
erability for Microwave Access (WiMax), Ultra Mobile
Broadband (UMB) or GSM network, or other 3GPP cellular
network or system. The radio communications system 100
comprises the network node 110.

[0032] The network node 110 may e.g. be an eNB, eNo-
deB, or a Home Node B, a Home eNode B, femto Base
Station (BS), pico BS or any other network unit capable to
serve a wireless device in the radio communications system
100. The network node 110 may also be e.g. a radio base
station, a base station controller, a network controller, a relay
node, a repeater, an access point, a radio access point, a
Remote Radio Unit (RRU) or a Remote Radio Head (RRH).
Furthermore, the network node 110 comprises one or more
antennas for wireless radio communication with wireless
devices located within their coverage range; that is, the
network node 110 may use one or more of its antennas to
provide radio coverage within its cell 115.

[0033] A cell may be seen as a geographical area where
radio coverage is provided by radio base station equipment
at a base station site or at remote locations by Remote Radio
Units (RRU). The cell definition may also incorporate
frequency bands and radio access technology used for
transmissions, which means that two different cells may
cover the same geographical area but using different fre-
quency bands. Each cell is identified by an identity within
the local radio area, which is broadcast in the cell. Another
identity identifying each cell uniquely in the whole radio
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communication network 100 may also be broadcasted in the
cell. The network node 110 communicates over the air or
radio interface operating on radio frequencies with the
wireless devices within range of the network node 110.
[0034] A first and a second wireless device 121, 122 are
located within the cell 115. The wireless devices 121, 122
are configured to communicate within the radio communi-
cations network 100 via the network node 110 over a radio
link 131 when present in the cell 101 served by the network
node 110. The wireless devices 121, 122 may e.g. be any
kind of wireless device such as a mobile phone, a cellular
phone, a Personal Digital Assistant (PDA), a smart phone, a
tablet, a sensor equipped with a wireless device, Laptop-
Mounted Equipment (LME) (e.g. USB), Laptop-Embedded
Equipment (LEE), Machine-Type-Communication (MTC)
device, a wireless device with D2D capability, Customer
Premises Equipment (CPE), etc.

[0035] Furthermore, although embodiments below are
described with reference to the scenario of FIG. 1, this
scenario should not be construed as limiting to the embodi-
ments herein, but merely as an example made for illustrative
purposes.

[0036] As part of developing the embodiments herein, it
has been noticed that the LTE standard does not specity in
detail how wireless devices should obtain and/or average
CSI measurements from multiple time instants. This means
that wireless devices will measure over a time frame that is
unknown to the network node and may combine several
measurements in a proprietary way in order to create the CSI
estimates of the CSI report that is then transmitted to the
network node. It follows that the actual process of how the
received CSI estimates are gathered, over which time frame,
and how they are calculated, by the wireless device is not
known to the network node. This makes it difficult for the
network node to evaluate this information, and hence, make
the best possible downlink scheduling decisions. Hence,
there is a need to improve the reliability of CSI estimates.
[0037] Furthermore, in emerging radio communications
technology, the use of array antennas and beamforming is a
key feature. Such radio communications technology enables
anetwork node to transmit, and receive, signal transmissions
in specific spatial directions, known as beams. Although this
technology is still under development, it is likely that
individual transmit beams must somehow be possible to
identify in the wireless device. One solution to this would be
to use beam-specific reference symbols, BRS, or CSI-RS
resources that are associated with a given beam or set of
beams. Hence, the CSI-RS resources may be beam-formed/
precoded to reflect the channel when receiving data using
the beam. The control of the transmit beam directions is
handled in the network node as part of the downlink sched-
uling. It should also be noted that the direction of the used
beam for the wireless device may change from Transmis-
sion-Time Interval, TTI, to TTI.

[0038] Therefore, in such radio communications net-
works, the problem of “stale” or outdated CSI estimates in
the wireless device will become more pronounced, since
which beam, or beams, that covers the wireless device may
change completely between TTIs. A reason for this is that a
beam may be very narrow in angular beam-width, and the
network node may need to change the transmitting beam
used for a wireless device very often when the wireless
device moves through the cell. Also, changing beams will
then also require frequent RRC reconfigurations of the used
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CSI-RS resources for the wireless device since the CSI-RS
are transmitted in beams. Hence, another issue is that of
frequent RRC reconfigurations being needed to support
beamformed CSI-RS together with mobility of the wireless
device.

[0039] In accordance with embodiments described herein,
these issues are addressed by allowing the network to
control the lifetime of CSI measurements in the wireless
device, by transmitting a message to the wireless device to
discard existing CSI estimates and/or an indication to use
CSI estimates corresponding to a determined period of time,
when there is a change in at least one transmission condition
for the wireless device. In this way, the network node is able
to ensure that CSI estimates reported back from the wireless
device are not corrupted by CSI measurements performed
previous to the change. Hence, the reliability of CSI esti-
mates in a radio communications network is improved.

[0040] In addition, this will also reduce the need for
transmitting RRC reconfiguration messages in the radio
communications network in order to reconfigure the CSI-
RS, since the CSI measurements may be reset using this type
of message instead. This will improve latency and mobility
of the wireless device in the radio communications network.

[0041] Hence, the reporting of CSI in a radio communi-
cations network is thereby improved.

[0042] Example of embodiments of a method performed
by a network node 110 for controlling Channel State Infor-
mation, CSI, estimates transmitted by one or more wireless
devices 121, 122 in CSI reports of at least one CSI process
configured for the one or more wireless devices 121, 122 to
the network node 110 in a radio communications network
100, will now be described with reference to the flowchart
depicted in FIG. 2.

[0043] FIG. 2 illustrates an example of actions or opera-
tions which may be taken by the network node 110. How-
ever, it should also be noted that these actions or operations
may also be performed by a centralized network node in the
radio communications network 100, such as, e.g. a core
network node, a radio network controller, a Radio Resource
Management, RRM, server, an Operations Support System,
OSS, node or the like. The centralized network node may
also be e.g. an eNB controlling distributed Remote Radio
Units, RRUs, via e.g. a Common Public Radio Interface,
CPRI, or an eNB controlling radio heads over an active
Distributed Antenna System, DAS, network. The method
may comprise the following actions.

[0044] Action 201

[0045] The network node 110 first determines that the CSI
estimates from the one or more wireless devices 121, 122 are
no longer valid due to change in at least one transmission
condition.

[0046] In some embodiments, the network node 110 may
be configured for beamforming transmissions to the one or
more wireless devices 121, 122 in the radio communications
network 100. In this case, the change in the at least one
transmission condition may be a change in transmitting
beams used in beamforming transmissions to the one or
more wireless devices 121, 122. For example, this may be
advantageous when the CSI-RS configuration has not
changed and the one or more wireless devices 121, 122
should keep measuring on the same CSI-RS, but the trans-
mission beams comprising the CSI-RS are pointing in new
directions.
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[0047] Alternatively, the change in the at least one trans-
mission condition is a change in the traffic situation in the
cell 115 in which the one or more wireless devices 121, 122
are located. For example, the network node 110 may become
aware of, or determine, that the traffic situation for wireless
devices in the current cell 115, or other cells adjacent to the
cell 115, has changed, thus requiring new CSI measurement
to be performed in the one or more wireless device 121, 122
in order for the CSI estimates in the CSI report to properly
reflect the current channel conditions.

[0048] Another option is that the change in the at least one
transmission condition is a change in the determined period
of time. This may, for example, be that the desired period-
icity has changed in the network node 110 for the CSI
measurements performed in the one or more wireless
devices 121, 122.

[0049] Action 202

[0050] Following the determination in Action 201, the
network node 110 transmits, to the one or more wireless
devices 121, 122, a message comprising an indication to
discard existing CSI estimates and/or an indication to use
CSI estimates corresponding to a determined period of time.
This means, for example, that the network node 110 may
transmit a message to the one or more wireless device 121
to flush CSI buffers corresponding to one or more particular
CSI processes. Advantageously, this may be performed
without the having to transmit RRC reconfiguration mes-
sages to the one or more wireless devices 121, 122 in the
radio communications network 100.

[0051] The message may, for example, comprise the num-
bers or identities of the one or more CSI process whose CSI
buffers should be flushed. However, the message may also,
for example, also explicitly indicate to the one or more
wireless devices 121, 122 to flush and restart all CSI
measurements, so the CSI buffers of all CSI processes are
flushed.

[0052] Consequently, the network node 110 may thus
cause the one or more wireless device 121 to, for example,
stop accumulating and averaging CSI measurements to form
the CSI estimates for one or more CSI processes, and begin
over again with empty CSI buffers to collect new CSI
measurements forming new CSI estimates for the one or
more CSI processes.

[0053] In some embodiments, the message may comprise
an indication to discard CSI estimates determined via at least
CSI-Reference Symbol, CSI-RS, resources associated with
the at least one CSI process. This advantageously enables
the network node 110 to cause the one or more wireless
devices 121, 122 to flush only the CSI-RS buffers of the at
least one CSI process, i.e. CSI buffers comprising CSI
measurements determined via the CSI-RS resources or Non
Zero Power, NZP, CSI-RS resources. Thus, while these
CSI-RS buffers are reset, the one or more wireless devices
121, 122 may keep the content of the CSI-IM buffers, i.e.
CSI buffers comprising CSI measurements determined via
the CSI-IM resources or Zero Power, NZP, CSI-RS
resources.

[0054] Alternatively, in some embodiments, the message
may comprise an indication to discard CSI estimates deter-
mined via at least CSI-Interference Measurement, CSI-IM,
resources associated with the at least one CSI process. This
advantageously enables the network node 110 to cause the
one or more wireless devices 121, 122 to flush only the
CSI-IM buffers of the at least one CSI process.
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[0055] According to some embodiments, the message may
be transmitted as part of a Radio Resource Control, RRC,
reconfiguration message to the at least one wireless device
121 in order to reconfigure the at least one CSI process. For
example, as soon as a CSI process is reconfigured, which is
typically controlled by higher-layer signalling from the
network node 110, the network node 110 may transmit the
message. This may, for example, be performed when recon-
figuring one particular CSI process, but flushing the CSI
buffers of at least one other CSI process. Alternatively, the
network node 110 may also include the message as a
mandatory part of the reconfiguration message.

[0056] The message may also be transmitted to the at least
one wireless device 121 as part of a broadcasted reconfigu-
ration message in order to reconfigure the at least one CSI
process. This means that the message may, for example, be
broadcasted to some or all wireless devices 121, 122 in a
cell, e.g. cell 115. This would result in a reduced signalling
overhead compared to messages specifically transmitted to
each wireless device 121. Such a broadcasted message for
some or all wireless devices 121, 122 to restart their CSI
measurements may advantageously be performed by the
network node 110 when a large reconfiguration of transmit-
ted CSI-RS resources is performed.

[0057] Another option is that the message may be trans-
mitted as part of Downlink Control Information, DCI, to the
at least one wireless device 121.

[0058] It also should be noted that the message may, for
example, be a downlink message that is sent via a downlink
control channel, such as, e.g. a Physical Downlink Control
CHannel, PDCCH, or an enhanced PDCCH, ePDCCH. The
downlink message may also be transmitted by Radio
Resource Control, RRC, signalling. Thus, the message trans-
mitted by the network node 110 may also be referred to a
control message or control signalling message.

[0059] In some embodiments, the message may comprise
an indication to use CSI estimates corresponding to a
determined period of time. This means that the network node
110 may control the time frame during which the CSI-
process has collected CSI measurements used in determin-
ing the CSI estimates. For example, the message may detail
for how long a CSI measurement is to be considered “fresh”
or valid before it must be discarded. This type of message
may be directed by the network node 110 towards a specific
wireless device 121 or broadcasted to some or all wireless
devices 121, 122. The message may comprise, for example,
the applicable CSl-process number or identity, and may
specify, e.g. via an index, an indicator or by some appro-
priate unit of time, for how long CSI measurements may be
used by a wireless device 121 for calculating or determining
the CSI estimates.

[0060] According to one example, the network node 110
may also force a wireless device 121 to report CSI estimates
without performing an averaging of the CSI measurements,
so that the wireless device 121 only reports CSI estimates
corresponding to the CSI measurements measured from a
single time instant. The network node 110 may then, for
example, perform its own averaging of the reported CSI
estimates from several selected CSI measurement time
instants.

[0061] Furthermore, in some embodiments, the message
may comprise an indication of a determined period of time.
The indication of the determined period of time may, for
example, be an n-bit field for some value of n that covers a
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specified range of time values, e.g. in milliseconds or some
other suitable time scale. The indication of the determined
period of time may also be an index or indicator forming part
of a range of indices or indicators which relate to a table in
the wireless devices 121, 122 correlating the indices or
indicators to specific time values.

[0062] Action 203

[0063] In this optional action, the network node 110 may
receive a confirmation of the determined period of time from
the one or more wireless devices 121, 122. This may be
performed in case the network node 110 has transmitted a
message comprising an indication to use CSI estimates
corresponding to a determined period of time in Action 202.
The confirmation may, for example, be received as a sepa-
rate message or as part of the CSI report.

[0064] This advantageously enables the network node 110
to be notified that the wireless device 121 has received the
message correctly. For example, in the case of a message
directed by the network node 110 to a specific wireless
device 121 for flushing CSI buffers of one or more CSI
processes, the network node 110 will be notified that this
message has been correctly received by the specific wireless
device 121. Also, for example, in the case of a broadcasted
message directed by the network node 110 to some or all
wireless devices 121, 122 in a cell 115 for flushing CSI
buffers of one or more CSI processes, the network node 110
will be notified of which of the some or all wireless devices
121, 122 in the cell 115 have correctly received the message.
It also follows that the network node 110 is thus notified
whether the message was correctly decoded by the wireless
devices 121, 122, that is, that the message was decoded early
enough to measure for as long a time frame as requested in
the indication before reporting the CSI estimates in the CSI
reports.

[0065] It should be noted that an advantage of the embodi-
ments described above is that an improved control in the
network node 110 of the validity of the CSI estimates in
received CSI reports is provided.

[0066] Furthermore, stale or obsolete CSI measurements
may, according to the embodiments described herein, be
discarded or purged by the network node 110 without having
to transmit RRC reconfiguration messages, i.c. minimizing
RRC signalling. Further advantages comprise the fact that
the time frame during which the CSI measurement has been
obtained may be known in the network node 110, and the
precise ways in which the CSI estimates in the CSI reports
have been determined or calculated may be known in the
network node 110. These advantages also provide the net-
work node 110 with an improved basis when making down-
link scheduling decisions.

[0067] Example of embodiments of a method performed
by a wireless device 121 for determining Channel State
Information, CSI, estimates to be transmitted in a CSI report
for at least one CSI process configured for the wireless
device 121 to a network node 110 in a radio communications
network 100, will now be described with reference to the
flowchart depicted in FIG. 3. FIG. 3 is an illustrated example
of actions or operations which may be taken by the wireless
device 121. The method may comprise the following
actions.
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[0068] Action 301

[0069] The wireless device 121 receives a message com-
prising an indication to discard existing CSI estimates and/or
an indication to use CSI estimates corresponding to a
determined period of time.

[0070] According to some embodiments, the message may
be received as part of a Radio Resource Control, RRC,
reconfiguration message to the wireless device 121 in order
to reconfigure the at least one CSI process. The message may
also be received as part of a broadcasted reconfiguration
message in order to reconfigure the at least one CSI process.
Another option is that the message may be received as part
of Downlink Control Information, DCI, to the wireless
device 121.

[0071] Action 302

[0072] After receiving the message in Action 301, the
wireless device 121 determines CSI estimates to be used in
the CSI report to the network node 110 according to the
received indication.

[0073] The wireless device 121 is continuously buffering
CSI measurements based on at least CSI-RS resources, and
potentially also CSI-IM resources, to determine or compute
CSI estimates for a given CSI process, such as, for example,
Channel-Quality Indicator(s) (CQI), Rank Indicator (RI),
and Precoding Matrix Indicator (PMI). So, for example,
based on the indication in the message, the wireless device
121 may stop accumulating and averaging its current CSI
measurements, and begin over again with an empty CSI
buffer to collect new CSI measurements for determining CSI
estimates. Thus, in some embodiments, when an indication
to discard existing CSI estimates is received, the wireless
device 121 may discard all existing CSI estimates and
determine new CSI estimates. This may comprise discarding
both existing CSI estimates determined via CSI-RS
resources associated with the at least one CSI process, i.e.
the CSI-RS buffer(s), and existing CSI estimates determined
via CSI-IM resources associated with the at least one CSI
process, i.e. CSI-IM buffer(s).

[0074] Alternatively, when the indication in the message
indicates to discard CSI estimates determined via at least
CSI-RS resources associated with the at least one CSI
process, the wireless device 121 may discard existing CSI
estimates determined via at least CSI-RS resources associ-
ated with the at least one CSI process. Here, the wireless
device 121 may discard only the existing CSI estimates
determined via CSI-RS resources associated with the at least
one CSI process, i.e. flush the content of the CSI-RS
buffer(s), and determine new CSI estimates.

[0075] Furthermore, when the indication in the message
indicates to discard CSI estimates determined via at least
CSI-IM resources associated with the at least one CSI
process, the wireless device 121 may discard existing CSI
estimates determined via at least CSI-IM resources associ-
ated with the at least one CSI process. Here, the wireless
device 121 may discard only the existing CSI estimates
determined via CSI-IM resources associated with the at least
one CSI process, i.e. flush the content of the CSI-IM
buffer(s), and determine new CSI estimates.

[0076] In some embodiments, when the indication in the
message indicates to use CSI estimates corresponding to a
determined period of time, the wireless device 121 may,
according to some embodiments, discard existing CSI esti-
mates which do not correspond to the determined period of
time and determine new CSI estimates which correspond to
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the determined period of time. The indication of the deter-
mined period of time may, for example, be an n-bit field for
some value of n that covers a specified range of time values,
e.g. in milliseconds or some other suitable time scale. The
indication of the determined period of time may also be an
index or indicator forming part of a range of indices or
indicators which relate to a table in the wireless devices 121
correlating the indices or indicators to specific time values.
[0077] It should be noted that the indication of the deter-
mined period of time may also indicate that both existing
CSI measurements and new CSI measurements made within
the determined period of time is to be used by the wireless
device 121 when determining the CSI estimates, or that only
new CSI measurements made within the determined period
of time is to be used by the wireless device 121 when
determining the CSI estimates.

[0078] Action 303

[0079] In this optional action, the wireless device 121 may
transmit a confirmation of the determined period of time to
the network node 110. This may be performed in case the
wireless device 121 has received a message comprising an
indication to use CSI estimates corresponding to a deter-
mined period of time in Action 301. The confirmation may,
for example, be sent as a separate message or as part of the
CSI report to the network node 110.

[0080] To perform the method actions in the first wireless
device 121 for determining CSI estimates to be transmitted
in a CSI report for at least one CSI process configured for the
wireless device 121 to a network node 110 in the radio
communications network 100, the first wireless device 121
may comprise the following arrangement depicted in FIG. 4.
FIG. 4 shows a schematic block diagram of embodiments of
the first wireless device 121. In some embodiments, the first
wireless device 121 may comprise a transceiving module
401 and a determining module 402. In some embodiments,
the first wireless device 121 may comprise a processing
circuitry 410, which may also be referred to as processing
module, processing unit or processor. The processing cir-
cuitry 410 may comprise one or more of the transceiving
module 401 and the determining module 402, and/or itself
perform the function thereof described below.

[0081] The first wireless device 121 is configured to, e.g.
by means of the transceiving module 401, receive a message
comprising an indication to discard existing CSI estimates
and/or an indication to use CSI estimates corresponding to
a determined period of time. Also, the first wireless device
121 is configured to, e.g. by means of the determining
module 402, determine CSI estimates to be used in the CSI
report to the network node 110 according to the received
indication.

[0082] In some embodiments, the first wireless device
121/the determining module 402 may be configured to
discard all existing CSI estimates and determine new CSI
estimates when an indication to discard existing CSI esti-
mates is received. In some embodiments, the first wireless
device 121/the determining module 402 may be configured
to discard existing CSI estimates determined via at least
CSI-RS resources associated with the at least one CSI
process when the indication in the message indicates to
discard CSI estimates determined via at least CSI-RS
resources associated with the at least one CSI process. In
some embodiments, the first wireless device 121/the deter-
mining module 402 may be configured to discard existing
CSI estimates determined via at least CSI-IM resources
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associated with the at least one CSI process when the
indication in the message indicates to discard CSI estimates
determined via at least CSI-IM resources associated with the
at least one CSI process.

[0083] In some embodiments, the first wireless device
121/the transceiving module 401 may be configured to
receive the message as part of a Radio Resource Control,
RRC, reconfiguration message to reconfigure the at least one
CSI process, as part of a broadcasted reconfiguration mes-
sage to reconfigure the at least one CSI process, or as part
of Downlink Control Information, DCI.

[0084] In some embodiments, the first wireless device
121/the determining module 402 may be configured to
discard existing CSI estimates which do not correspond to
the determined period of time and determine new CSI
estimates which correspond to the determined period of time
when the indication in the message indicates to use CSI
estimates corresponding to a determined period of time. In
this case, the first wireless device 121/the determining
module 402 may further be configured to, transmit a con-
firmation of the determined period of time to the network
node 110.

[0085] The wireless device 121 in FIG. 4 may also be
described as a wireless device 121 for determining CSI
estimates to be transmitted in a CSI report for at least one
CSI process configured for the wireless device 121 to a
network node 110 in a radio communications network 100,
comprising a transceiving module 401 for receiving a mes-
sage comprising an indication to discard existing CSI esti-
mates and/or an indication to use CSI estimates correspond-
ing to a determined period of time, and a determining
module 402 for determining CSI estimates to be used in the
CSI report to the network node 110 according to the received
indication. Also, the transceiving module 401 may also
transmit a confirmation of the determined period of time to
the network node 110.

[0086] The embodiments for determining CSI estimates to
be transmitted in the CSI report for at least one CSI process
configured for the wireless device 121 may be implemented
through one or more processors, such as, e.g. the processing
circuitry 410 in the first wireless device 121 depicted in FIG.
4, together with computer program code for performing the
functions and actions of the embodiments herein. The pro-
gram code mentioned above may also be provided as a
computer program product, for instance in the form of a data
carrier carrying computer program code or code means for
performing the embodiments herein when being loaded into
the processing circuitry 410 in the first wireless device 121.
The computer program code may e.g. be provided as pure
program code in the first wireless device 121 or on a server
and downloaded to the first wireless device 121. The carrier
may be one of an electronic signal, optical signal, radio
signal, or computer readable storage medium, such as, e.g.
electronic memories like a RAM, a ROM, a Flash memory,
a magnetic tape, a CD-ROM, a DVD, a Blueray disc, etc.
[0087] The first wireless device 121 may further comprise
a memory 420, which may be referred to or comprise one or
more memory modules or units. The memory 420 may be
arranged to be used to store executable instructions and data
to perform the methods described herein when being
executed in the first wireless device 121. Those skilled in the
art will also appreciate that the processing circuitry 410 and
the memory 420 described above may refer to a combination
of analog and digital circuits, and/or one or more processors
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configured with software and/or firmware, e.g. stored in the
memory 420, that when executed by the one or more
processors such as the processing circuitry 410 perform the
method as described above. The processing circuitry 410
and the memory 420 may also be referred to as processing
means. One or more of these processors, as well as the other
digital hardware, may be included in a single application-
specific integrated circuit (ASIC), or several processors and
various digital hardware may be distributed among several
separate components, whether individually packaged or
assembled into a system-on-a-chip (SoC).

[0088] From the above it may be seen that some embodi-
ments may comprise a computer program product, compris-
ing instructions which, when executed on at least one
processor, e.g. the processing circuitry 410 or modules
401-402, cause the at least one processor to carry out the
method for determining CSI estimates to be transmitted in a
CSI report for at least one CSI process configured for the
wireless device 121. Also, some embodiments may, as
described above, further comprise a carrier containing said
computer program, wherein the carrier is one of an elec-
tronic signal, optical signal, radio signal, or computer read-
able storage medium.

[0089] To perform the method actions in the network node
110 for controlling CSI estimates transmitted by one or more
wireless devices 121, 122 in CSI reports of at least one CSI
process configured for the one or more wireless devices 121,
122 to the network node 110 in a radio communications
network 100, the network node 110 may comprise the
following arrangement depicted in FIG. 5.

[0090] FIG. 5 shows a schematic block diagram of
embodiments of the network node 110. In some embodi-
ments, the network node 110 may comprise a determining
module 501 and a transceiving module 502. In some
embodiments, the network node 110 may comprise a pro-
cessing circuitry 510, which may also be referred to as
processing module, processing unit or processor. The pro-
cessing circuitry 510 may comprise one or more of the
determining module 501 and the transceiving module 502,
and/or perform the function thereof described below.

[0091] The network node 110 is configured to, e.g. by
means of the determining module 501, determine that the
CSI estimates from the one or more wireless devices 121,
122 are no longer valid due to change in at least one
transmission condition. Also, the network node 110 is con-
figured to, e.g. by means of the transceiving module 502,
transmit, to the one or more wireless devices 121, 122, a
message comprising an indication to discard existing CSI
estimates and/or an indication to use CSI estimates corre-
sponding to a determined period of time.

[0092] In some embodiments, wherein the network node
110/transceiving module 502 is configured for beamforming
transmissions to the one or more wireless devices 121, 122
in the radio communications network 100, the change in the
at least one transmission condition may be a change in
transmitting beams used in beamforming transmissions to
the one or more wireless devices 121, 122. In some embodi-
ments, the change in the at least one transmission condition
may be a change in the traffic situation in the cell 115 in
which the one or more wireless devices 121, 122 is located.
In some embodiments, the change in the at least one
transmission condition may be a change in the determined
period of time.
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[0093] In some embodiments, the message may comprise
an indication to discard CSI estimates determined via at least
CSI-RS resources associated with the at least one CSI
process. In some embodiments, the message may comprise
an indication to discard CSI estimates determined via at least
CSI-IM resources associated with the at least one CSI
process.

[0094] In some embodiments, the network node 110/the
transceiving module 502 may be configured to transmit the
message as part of a Radio Resource Control, RRC, recon-
figuration message to reconfigure the at least one CSI
process, as part of a broadcasted reconfiguration message to
reconfigure the at least one CSI process, or as part of
Downlink Control Information, DCI.

[0095] In some embodiments, the message may comprise
an indication to use CSI estimates corresponding to a
determined period of time. In some embodiments, the mes-
sage may comprise an indication of a determined period of
time. In some embodiments, the network node 110/the
transceiving module 502 may be configured to receive a
confirmation of the determined period of time from the one
or more wireless devices 121, 122.

[0096] The network node 110 in FIG. 5 may also be
described as a network node 110 for controlling CSI esti-
mates transmitted by one or more wireless devices 121, 122
in CSI reports of at least one CSI process configured for the
one or more wireless devices 121, 122 to the network node
110 in a radio communications network 100, comprising a
determining module 501 for determining that the CSI esti-
mates from the one or more wireless devices 121, 122 are no
longer valid due to change in at least one transmission
condition, and a transceiving module 502 for transmitting, to
the one or more wireless devices 121, 122, a message
comprising an indication to discard existing CSI estimates
and/or an indication to use CSI estimates corresponding to
a determined period of time.

[0097] The embodiments for controlling CSI estimates
transmitted by one or more wireless devices 121, 122 in CSI
reports may be implemented through one or more proces-
sors, such as, e.g. the processing circuitry 510 in the network
node 110 depicted in FIG. 5, together with computer pro-
gram code for performing the functions and actions of the
embodiments herein. The program code mentioned above
may also be provided as a computer program product, for
instance in the form of a data carrier carrying computer
program code or code means for performing the embodi-
ments herein when being loaded into the processing circuitry
510 in the network node 110. The computer program code
may e.g. be provided as pure program code in the network
node 110 or on a server and downloaded to the network node
110. The carrier may be one of an electronic signal, optical
signal, radio signal, or computer readable storage medium,
such as, e.g. electronic memories like a RAM, a ROM, a
Flash memory, a magnetic tape, a CD-ROM, a DVD, a
Blueray disc, etc.

[0098] Thus, the network node 110 may further comprise
a memory 520, which may be referred to or comprise one or
more memory modules or units. The memory 520 may be
arranged to be used to store executable instructions and data
to perform the methods described herein when being
executed in the network node 110, the processing circuitry
510 and/or modules 501-502. Those skilled in the art will
also appreciate that the processing circuitry 510 and the
memory 520 described above may refer to a combination of
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analog and digital circuits, and/or one or more processors
configured with software and/or firmware, e.g. stored in the
memory 520, that when executed by the one or more
processors, such as, the processing circuitry 510 and/or
modules 501-502, cause the one or more processors to
perform the method as described above. The processing
circuitry 510 and the memory 520 may also be referred to as
processing means. One or more of these processors, as well
as the other digital hardware, may be included in a single
application-specific integrated circuit (ASIC), or several
processors and various digital hardware may be distributed
among several separate components, whether individually
packaged or assembled into a system-on-a-chip (SoC).

[0099] From the above it may be seen that some embodi-
ments may comprise a computer program product, compris-
ing instructions which, when executed on at least one
processor, e.g. the processing circuitry 510 or modules
501-502, cause the at least one processor to carry out the
method for controlling CSI estimates transmitted by one or
more wireless devices 121, 122 in CSI reports. Also, some
embodiments may further comprise a carrier containing said
computer program product, wherein the carrier is one of an
electronic signal, optical signal, radio signal, or computer
readable storage medium.

[0100] The terminology used in the detailed description of
the particular embodiments illustrated in the accompanying
drawings is not intended to be limiting of the described
methods, wireless device 121 and the network node 110,
which instead should be construed in view of the enclosed
claims.

[0101] As used herein, the term “and/or” comprises any
and all combinations of one or more of the associated listed
items.

[0102] Further, as used herein, the common abbreviation
“e.g.”, which derives from the Latin phrase “exempli gra-
tia,” may be used to introduce or specify a general example
or examples of a previously mentioned item, and is not
intended to be limiting of such item. If used herein, the
common abbreviation “i.e.”’, which derives from the Latin
phrase “id est,” may be used to specify a particular item from
a more general recitation. The common abbreviation “etc.”,
which derives from the Latin expression “et cetera” meaning
“and other things” or “and so on” may have been used herein
to indicate that further features, similar to the ones that have
just been enumerated, exist.

[0103] As used herein, the singular forms “a”, “an” and
“the” are intended to comprise also the plural forms as well,
unless expressly stated otherwise. It will be further under-
stood that the terms “includes,” “comprises,” “including”
and/or “comprising,” when used in this specification, specify
the presence of stated features, actions, integers, steps,
operations, elements, and/or components, but do not pre-
clude the presence or addition of one or more other features,
actions, integers, steps, operations, elements, components,
and/or groups thereof.

[0104] Unless otherwise defined, all terms comprising
technical and scientific terms used herein have the same
meaning as commonly understood by one of ordinary skill
in the art to which the described embodiments belongs. It
will be further understood that terms, such as those defined
in commonly used dictionaries, should be interpreted as
having a meaning that is consistent with their meaning in the
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context of the relevant art and will not be interpreted in an
idealized or overly formal sense unless expressly so defined
herein.

[0105] The embodiments herein are not limited to the
above described preferred embodiments. Various alterna-
tives, modifications and equivalents may be used. Therefore,
the above embodiments should not be construed as limiting.

ABBREVIATIONS
[0106] CQI Channel-Quality Indicator
[0107] CSI Channel-State Information
[0108] CSI-IM Channel-State Information—Interference
Measurement
[0109] CSI-RS Channel-State Information—Reference
Signal
[0110] DL Downlink
[0111] DMRS Demodulation Reference Signals
[0112] eNB evolved NodeB
[0113] ePDCCH enhanced Physical Downlink Control
Channel
[0114] FDD Frequency-Division Duplex
[0115] LTE Long-Term Evolution
[0116] PDCCH Physical Downlink Control Channel
[0117] PMI Precoding Matrix Indicator
[0118] RI Rank Indicator
[0119] RRC Radio Resource Control
[0120] TDD Time-Division Duplex
[0121] TTI Transmission-Time Interval
[0122] UE User Equipment
[0123] UL Uplink
[0124] ZP Zero Power

1. A method performed by a User Equipment, UE, for
determining Channel State Information, CSI, estimates to be
transmitted in a CSI report to a base station in a radio
communications network, the method comprising:

receiving a message comprising an indication to use CSI

estimates that are based on CSI measurements per-
formed during a determined period of time on resources
configured for the UE;

determining CSI estimates to be used in the CSI report to

the base station according to the received indication,
wherein the CSI estimates are based on a CSI mea-
surement at a single time instant on a CSI-RS resource
configured for the UE; and

transmitting the CSI report to the base station, the CSI

report including the determined CSI estimates.

2. The method according to claim 1, wherein the CSI
estimates are further based on a CSI measurement on a
CSI-IM resource at a single time instant.

3. The method according to claim 1, wherein the message
is a Radio Resource Control, RRC, configuration message.

4. The method according to claim 1, further comprising
transmitting a confirmation of the determined period of time
to the base station.

5. A User Equipment, UE, for determining Channel State
Information, CSI, estimates to be transmitted in a CSI report
to a base station in a radio communications network, the
wireless device comprising one or more processors whereby
the wireless device is configured to:

receive a message comprising an indication to use CSI

estimates that are based on CSI measurements per-
formed during a determined period of time on resources
configured for the UE;
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determine CSI estimates to be used in the CSI report to the
base station according to the received indication,
wherein the CSI estimates are based on a CSI mea-
surement at a single time instant on a CSI-RS resource
configured for the UE; and

transmit the CSI report to the base station, the CSI report

including the determined CSI estimates.

6. The UE according to claim 5, wherein the CSI esti-
mates are further based on a CSI measurement on a CSI-IM
resource at a single time instant.

7. The UE according to claim 5, wherein the message is
a Radio Resource Control, RRC, configuration message.

8. The UE according to claim 5, further configured to
transmit a confirmation of the determined period of time to
the base station.

9. A method performed by a base station for controlling
Channel State Information, CSI, estimates transmitted by a
User Equipment, UE, in CSI reports to the base station in a
radio communications network, the method comprising:

determining that the CSI estimates from the UE are no

longer valid due to a change in at least one transmission
condition;
transmitting, to the UE, a message comprising an indica-
tion to use CSI estimates that are based on CSI mea-
surements performed during a determined period of
time on resources configured for the UE; and

receiving a CSI report from the UE, the CSI report
including CSI estimates in accordance with the indica-
tion to use CSI estimates that are based on CSI mea-
surements performed during a determined period of
time on resources configured for the UE, wherein the
CSI estimates are based on a CSI measurement at a
single time instant on a CSI-RS resource configured for
the UE.

10. The method according to claim 9, wherein the base
station is configured for beamforming transmissions to the
UE in the radio communications network, and wherein the
change in the at least one transmission condition is a change
in a transmitting beam used in beamforming transmissions
to the UE.

11. The method according to claim 9, wherein the change
in the at least one transmission condition is a change in a
traffic situation in a cell in which the UE is located, or a
change in the determined period of time.

12. The method according to claim 9, wherein the CSI
estimates are further based on a CSI measurement on a
CSI-IM resource at a single time instant.

13. The method according to claim 9, wherein the mes-
sage is a Radio Resource Control, RRC, configuration
message.

14. The method according to claim 9, wherein the mes-
sage comprises an indication of the determined period of
time.

15. The method according to claim 9, further comprising:

receiving a confirmation of the determined period of time

from the UE.

16. A base station for controlling Channel State Informa-
tion, CSI, estimates transmitted by a User Equipment, UE,
in a CSI report to the base station in a radio communications
network, the base station comprising:

at least one processor;

memory storing executable computer programs, whereby

when executed by the at least one processor, the base
station is configured to:
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determine that the CSI estimates from the UE is no
longer valid due to a change in at least one trans-
mission condition;

transmit, to the UE, a message comprising an indication
to use CSI estimates that are based on CSI measure-
ments performed during a determined period of time
on resources configured for the UE.

17. The base station according to claim 16, wherein the
base station is configured for beamforming transmissions to
the UE in the radio communications network, and wherein
the change in the at least one transmission condition is a
change in a transmitting beam used in beamforming trans-
missions to the UE.

18. The base station according to claim 16, wherein the
change in the at least one transmission condition is a change
in a traffic situation in a cell in which the UE is located, or
a change in the determined period of time.

19. The base station to claim 16, wherein the CSI esti-
mates are further based on a CSI measurement on a CSI-IM
resource at a single time instant.

20. The base station according to claim 16, wherein the
message is a Radio Resource Control, RRC, configuration
message.

21. The base station according to claim 16, wherein the
message comprises an indication of the determined period of
time.

22. The base station according to claim 16, wherein the
base station is further configured to:

receive a confirmation of the determined period of time

from the UE.

23. A non-transitory computer program product, compris-
ing instructions which, when executed on at least one
processor, cause the at least one processor to, in order to
determine Channel State Information, CSI, estimates to be

10
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transmitted in a CSI report from a User Equipment, UE, to
a base station in a radio communications network:
receive a message comprising an indication to use CSI
estimates that are based on CSI measurements per-
formed during a determined period of time on resources
configured for the UE;

determine CSI estimates to be used in the CSI report to the

base station according to the received indication,
wherein the CSI estimates are based on a CSI mea-
surement at a single time instant on a CSI-RS resource
configured for the UE; and

transmit the CSI report to the base station, the CSI report

including the determined CSI estimates.

24. A non-transitory computer program product, compris-
ing instructions which, when executed on at least one
processor, cause the at least one processor to, in order to
control Channel State Information, CSI, estimates transmit-
ted by a User Equipment, UE, in a CSI report to a base
station in a radio communications network:

determine that the CSI estimates from the UE are no

longer valid due to a change in at least one transmission
condition;

transmit, to the UE, a message comprising an indication

to use CSI estimates that are based on CSI measure-
ments performed during a determined period of time on
resources configured for the UE; and

receive a CSI report from the UE, the CSI report including

CSI estimates in accordance with the indication to use
CSI estimates that are based on CSI measurements
performed during the determined period of time on
resources configured for the UE, wherein the CSI
estimates are based on a CSI measurement at a single
time instant on a CSI-RS resource configured for the
UE.



