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Search query (4): [SP]: technical field[0001] this disclosure relates to wireless communication, and in particular to configuring channel state
information-reference signal (csi-rs) resources in a wireless communication system.background[0002] in third generation partnership project
(3gpp) long term evolution (lte) systems, data transmissions in both downlink, i.e. from a network node or base station such as an enodeb (enb)
to a wireless device such as a user equipment (ue) and uplink. i.e., from a wireless device or wireless device to a network node or base station or
enb, are organized into radio frames of 10 ms, each radio frame consisting of ten equally-sized subframes of length tsubframe=1 ms, as shown in
fig. 1.[0003] Ite uses orthogonal frequency division multiplexing (ofdm) in the downlink and single carrier ofdm (sc-ofdm) in the uplink. the basic
Ite downlink physical resource can thus be seen as a time-frequency grid as illustrated in fig. 2 where each resource element corresponds to one
ofdm subcarrier during one ofdm symbol interval.[0004] furthermore, the resource allocation in Ite is typically described in terms of resource blocks
(rbs), where a resource block corresponds to one slot (0.5 ms) in the time domain and 12 contiguous subcarriers in the frequency domain.
resource blocks are numbered in the frequency domain, starting with 0 from one end of the system bandwidth.[0005] similarly, the Ite uplink
resource grid is illustrated in fig. 3, where nrbul is the number of resource blocks (rb) contained in the uplink system bandwidth, nscrb is the
number of subcarriers in each rb, where typically, nscrb=12, nsymbul is the number of sc-ofdm symbols in each slot, where nsymbul=7 for normal
cyclic prefix (cp) and nsymbul=6 for extended cp. a subcarrier and a sc-ofdm symbol form an uplink (ul) resource element (re).[0006] downlink
data transmissions from a network node to a wireless device are dynamically scheduled, i.e., in each subframe the network node transmits control
information about which terminal's data is transmitted and upon which resource blocks the data is transmitted, in the current downlink subframe.
this control signaling is typically transmitted in the first 1, 2, 3 or 4 ofdm symbols in each subframe. a downlink system with 3 ofdm symbols as
control is illustrated in fig. 4.[0007] similar to downlink, uplink transmissions from a wireless device to a network node are also dynamically
scheduled through the downlink control channel. when a wireless device receives an uplink grant in subframe n, it transmits data in the uplink at
subframe n+k, where k=4 for frequency division duplex (fdd) system and k varies for tdd systems.[0008] in Ite, a number of physical channels are
supported for data transmissions. a downlink or an uplink physical channel corresponds to a set of resource elements carrying information
originating from higher layers while a downlink or an uplink physical signal is used by the physical layer but does not carry information originating
from higher layers.[0009] some of the downlink physical channels and signals supported in Ite are:[0010] physical downlink shared channel
(pdsch)[0011] physical downlink control channel (pdcch)[0012] enhanced physical downlink control channel (epdcch)[0013] reference signals: cell
specific reference signals (crs)demodulation reference signal for pdschchannel state information reference signals (csi-rs) pdsch is used mainly for
carrying user traffic data and higher layer messages in the downlink and is transmitted in a dl subframe outside of the control region as shown in
fig. 4. both pdcch and epdcch are used to carry downlink control information (dci) such as prb allocation, modulation level and coding scheme
(mcs), precoder used at the transmitter, and etc. pdcch is transmitted in the first one to four ofdm symbols in a dl subframe, i.e. the control
region, while epdcch is transmitted in the same region as pdsch. [0017] some of the uplink physical channels and signals supported in Ite are:
[0018] physical uplink shared channel (pusch)[0019] physical uplink control channel (pucch)[0020] demodulation reference signal (dmrs) for
pusch[0021] demodulation reference signal (dmrs) for pucch the pusch is used to carry uplink data from the wireless device to the network node.
the pucch is used to carry uplink control information from the wireless device to the network node.[0022] in the 3gpp ran1#86 standardization
meeting an agreement on aperiodic csi reporting for nr was made to study aperiodic csi reporting in conjunction with aperiodic rs transmission. in
particular, it was agreed to study dynamic indication of aperiodic rs and interference measurement resource including resource pool sharing for
aperiodic channel and interference measurement resources.[0023] solutions for resource pool sharing for aperiodic channel and interference
measurement resources are therefore still needed.summary[0024] a method, wireless device and network node for configuring and using csi-rs are
disclosed. according to one embodiment, a method includes transmitting to a wireless device an indication of channel state information reference
signals, csi-rs, resources, the indication indicating one or more than one csi-rs resources within a configured plurality of csi-rs resources configured
to be used by the wireless device for csi signaling.[0025] in some embodiments, a method at a network node is provided, the method including
transmitting to a wireless device an indication of channel state information reference signals, csi-rs, resources, the indication indicating one or
more than one csi-rs resources within a configured plurality of csi-rs resources configured to be used by the wireless device for csi signaling.[0026]
in some embodiments, the plurality of csi-rs resources configured to be used by the wireless device for csi signaling are configured through higher
layers. in some embodiments, the indication is transmitted dynamically. in some embodiments, the indication is transmitted with one of downlink
control information, dci, and medium access control control element, mac ce signaling. in some embodiments, the indication indicates two
temporally-successive orthogonal frequency division multiplex, ofdm, symbols, each of the two temporally-successive ofdm symbols being
associated with at least one of two ports to form a resource element. in some embodiments, the indication indicates two successive frequency units
forming one orthogonal frequency division multiplex, ofdm, symbol, each of the two frequency units being associated with at least one of two ports
to form a resource element. in some embodiments, multiple different indications of different aggregations of resource elements are configured for
the wireless device. in some embodiments, at least two different aggregations of resource elements share at least a pair of csi-rs resources in
common. in some embodiments, a number of resources sets are configured from a pool of n csi-rs resources. in some embodiments, a report
setting is based on resource settings applicable to a set of csi-rs resources.[0027] in some embodiments, a network node is provided and includes
a transceiver configured to transmit to a wireless device an indication of channel state information reference signals, csi-rs, resources, the
indication indicating one or more than one csi-rs resource within a configured plurality of csi-rs resources configured to be used by the wireless
device for csi signaling.[0028] in some embodiments, the plurality of csi-rs resources configured to be used by the wireless device for csi signaling
are configured through higher layers. in some embodiments, the indication is transmitted dynamically. in some embodiments, the indication is
transmitted with one of downlink control information, dci, and medium access control control element, mac ce signaling. in some embodiments, the
indication indicates two temporally-successive orthogonal frequency division multiplex, ofdm, symbols, each of the two temporally-successive ofdm
symbols being associated with at least one of two ports to form a resource element. in some embodiments, the indication indicates two successive
frequency units forming one orthogonal frequency division multiplex, ofdm, symbol, each of the two frequency units being associated with at least
one of two ports to form a resource element. in some embodiments, multiple different indications of different aggregations of resource elements
are configured for the wireless device. in some embodiments, at least two different aggregations of resource elements share at least a pair of csi-
rs resources in common. in some embodiments, a number of resources set is configured from a pool of n csi-rs resources. in some embodiments,
a report setting is based on resource settings applicable to a set of csi-rs resources.[0029] in some embodiments, a network node is provided and
includes a transceiver module configured to transmit to a wireless device an indication of channel state information reference signals, csi-rs,
resources, the indication indicating one or more than one csi-rs resource within a configured plurality of csi-rs resources configured to be used by
the wireless device for csi signaling.[0030] in some embodiments, a method at a network node of configuring channel state information reference
signals, csi-rs, is provided. the method includes determining a set of csi-rs resource elements, the set comprising at least two csi-rs resources. the
method also includes aggregating a plurality of csi-rs resou
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To provide a radio base station apparatus, mobile terminal device and wireless communication method for transmitting and
receiving downlink channel quality measurement reference signals in consideration of interference estimation of high accuracy, in
a wireless communication method of the invention, a radio base station apparatus generates channel quality measurement
reference signals, and maps the channel quality measurement reference signals to two adjacent symbols, and a mobile terminal
device receives a downlink signal including the channel quality measurement reference signals mapped to two adjacent symbols,
and performs interfering power estimation using the channel quality measurement reference signals mapped to two adjacent

symbols.
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A method, wireless device and network node for configuring and using CSI-RS are disclosed. According to one embodiment, a
method includes transmitting to a wireless device an indication of channel state information reference signals, CSI-RS, resources,
the indication indicating one or more than one CSI-RS resources within a configured plurality of CSI-RS resources configured to
be used by the wireless device for CSI signaling.
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Abstract:

A method of decoding a channel state information reference signal (CSI-RS) is presented. An indication of a resource element
(RE) configuration allocated for transmission of CSI-RSs by a first cell is received from a second cell. The method includes at
least one of using the indication of the RE configuration to decode a first CSI-RS received from the first cell, and using the
indication of the RE configuration to mute one or more REs within a data channel transmission received from a third cell. The first
cell, second cell and third cell may be associated within a CSI-RS group. In some cases, at least two of the first cell, the second
cell, and the third cell are mutually interfering cells. The indication of the RE configuration may include a plurality of logical indices
having incremental values, the plurality of logical indices identifying REs used to transmit CSI-RS.
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Abstract:

Embodiments of systems and methods for flexible Channel State Information (CSI) feedback in a cellular communications
network are disclosed. In some embodiments, a base station configures a wireless device with a set of CSI-RS resources,
dynamically configures a CSI-RS resource from the set of CSI-RS resources for measurement, and receives a CSI report from
the wireless device determined from the CSI-RS resource dynamically configured for measurement. In this manner, the base
station is enabled to dynamically configure and re-configure the CSI-RS resource(s) for measurement by the wireless device,
which in turn provides flexible CSI feedback that is particularly well-suited for embodiments in which the base station transmits
beamformed CSI-RS.
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