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(57) To enable reduction of the amount of information
transmitted from one node to the other node, the nodes
sharing processing in a radio access network. An appa-
ratus of the present invention includes: an information
generation unit configured to generate channel informa-
tion for a terminal apparatus by performing channel es-
timation based on uplink signals transmitted by the ter-
minal apparatus; a selection unit configured to select can-
didate channel information corresponding to the gener-
ated channel information from among a group of prede-
termined candidate channel information; and a notifica-
tion unit configured to notify a first node, which performs
scheduling for the terminal apparatus, of indication infor-
mation indicating the selected candidate channel infor-
mation.
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Description

Background of the Invention

Technical Field

[0001] The present invention relates to apparatuses and a system relating to a radio access network.

Background Art

[0002] In the long term evolution (LTE)/LTE-Advanced of the 3rd Generation Partnership Project (3GPP), evolved
Nodes B (eNBs) configure a radio access network (RAN) to perform radio communication with a user equipment (UE).
As specified in NPL 1, each eNB performs, for radio communication with UE, processing of the physical layer, which
corresponds to Layer 1, as well as the media access control (MAC), the radio link control (RLC), and the packet data
convergence protocol (PDCP), which correspond to Layer 2. For example, information generated in Layer 1 and necessary
in Layer 2 is provided from Layer 1 to Layer 2. Specifically, for example, information (e.g., channel information) necessary
for scheduling in Layer 2 (specifically, the MAC) is provided from Layer 1 to Layer 2.
[0003] Meanwhile, for next-generation communication systems, there is a discussion about arranging multiple remote
nodes (which may also be referred to as remote radio units (RRUs), for example) covering respective communication
areas and a centralized node (which may also be referred to as a baseband unit (BBU), for example) connected to the
remote nodes, instead of multiple eNBs covering respective communication areas. In such an arrangement, the remote
nodes and the centralized node share processing in the RAN. As an example, the remote nodes may perform physical-
layer processing, and the centralized node may perform Layer-2 processing (e.g., scheduling and the like).

Citation List

Non Patent Literature

[0004] [NPL 1] 3GPP TS 36.300 V13.0.0 (2015-06) 3rd Generation Partnership Project; Technical Specification Group
Radio Access Network; Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Universal Terrestrial Radio
Access Network (E-UTRAN); Overall description; Stage 2 (Release 13)

Summary of the Invention

Technical Problem

[0005] In the case where the remote nodes and the centralized node share, as described above, processing of the
layers as that described in NPL 1, the remote nodes each notify the centralized node of information (e.g., channel
information) generated by the remote node and necessary for the processing (e.g., scheduling) to be performed by the
centralized node. In addition, the centralized node notifies a corresponding remote node of information (e.g., scheduling
information) generated by the centralized node and necessary for processing (e.g., mapping of signals to radio resources)
to be performed by the remote node.
[0006] However, since the band of the transmission line (e.g., an optical fiber line) between each of the remote nodes
and the centralized node is limited, an increase in the amount of information transmitted and received between the
remote node and the centralized node may tighten the band.
[0007] An example object of the present invention is to be able to reduce the amount of information transmitted from
one node to the other node, the nodes sharing processing in a radio access network.

Solution to Problem

[0008] A first apparatus according to an example aspect of the present invention includes: an information generation
unit configured to generate channel information for a terminal apparatus by performing channel estimation based on
uplink signals transmitted by the terminal apparatus; a selection unit configured to select candidate channel information
corresponding to the generated channel information from among a group of predetermined candidate channel information;
and a notification unit configured to notify a first node, which performs scheduling for the terminal apparatus, of indication
information indicating the selected candidate channel information.
[0009] A second apparatus according to an example aspect of the present invention includes: an information acquisition
unit configured to acquire, from a second node which generates channel information for a terminal apparatus by per-
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forming channel estimation based on uplink signals transmitted by the terminal apparatus and selects candidate channel
information corresponding to the generated channel information from among a group of predetermined candidate channel
information, indication information indicating the selected candidate channel information; and a control unit configured
to perform scheduling for the terminal apparatus based on the indication information.
[0010] A third apparatus according to an example aspect of the present invention includes: a transmit processing unit
configured to transmit uplink signals to a second node which generates channel information by performing channel
estimation based on the uplink signals, selects candidate channel information corresponding to the generated channel
information from among a group of predetermined candidate channel information, and notifies a first node of indication
information indicating the selected candidate channel information; and a receive processing unit configured to receive
downlink signals transmitted by the second node based on a result of scheduling performed by the first node based on
the indication information.
[0011] A system according to an example aspect of the present invention includes: a first node; and a second node
connected to the first node, wherein the second node generates channel information for a terminal apparatus by per-
forming channel estimation based on uplink signals transmitted by the terminal apparatus, selects candidate channel
information corresponding to the generated channel information from among a group of predetermined candidate channel
information, and notifies the first node of indication information indicating the selected candidate channel information,
and the first node acquires the indication information from the second node, and performs scheduling for the terminal
apparatus based on the indication information. Advantageous Effects of Invention
[0012] According to the present invention, it is possible to reduce the amount of information transmitted from one node
to the other node, the nodes sharing processing in a radio access network. Note that the present invention may exert
other advantageous effects instead of the above advantageous effects or together with the above advantageous effects.

Brief Description of Drawings

[0013]

FIG. 1 is an explanatory diagram for describing an example of an LTE/LTE-Advanced RAN.
FIG. 2 is an explanatory diagram for describing an example of schematic processing in an eNB.
FIG. 3 is an explanatory diagram illustrating an example of a schematic configuration of a system according to an
example embodiment of the present invention.
FIG. 4 is an explanatory diagram for describing an example of sharing of processing between remote nodes and a
centralized node.
FIG. 5 is a block diagram illustrating an example of a schematic configuration of a remote node according to a first
example embodiment.
FIG. 6 is a block diagram illustrating an example of a schematic configuration of a centralized node according to
the first example embodiment.
FIG. 7 is a block diagram illustrating an example of a schematic configuration of a terminal apparatus according to
the first example embodiment.
FIG. 8 is a sequence diagram illustrating an example of a schematic flow of processing relating to a first technical
feature of the first example embodiment.
FIG. 9 is a sequence diagram illustrating an example of a schematic flow of first processing relating to a second
technical feature of the first example embodiment.
FIG. 10 is a sequence diagram illustrating an example of a schematic flow of second processing relating to the
second technical feature of the first example embodiment.
FIG. 11 is a sequence diagram illustrating an example of a schematic flow of processing relating to a third technical
feature of the first example embodiment.
FIG. 12 is a sequence diagram illustrating an example of a schematic flow of processing relating to a fourth technical
feature of the first example embodiment.
FIG. 13 is a block diagram illustrating an example of a schematic configuration of a remote node according to a
second example embodiment.
FIG. 14 is a block diagram illustrating an example of a schematic configuration of a centralized node according to
the second example embodiment.
FIG. 15 is a block diagram illustrating an example of a schematic configuration of a terminal apparatus according
to the second example embodiment.
FIG. 16 is a sequence diagram illustrating an example of a schematic flow of processing according to the second
example embodiment.
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Description of Example Embodiments

[0014] Example embodiments will be described in detail below with reference to the accompanying drawings. Note
that, in the present description and drawings, elements to which the same or similar descriptions are applicable are
denoted by the same reference signs, whereby overlapping descriptions may be omitted.
[0015] Descriptions will be given in the following order.

1. Related Art
2. Overview of Example Embodiments
3. Example of Configuration of System
4. First Example Embodiment

4.1. Example of Configuration of Remote Node
4.2. Example of Configuration of Centralized Node
4.3. Example of Configuration of Terminal Apparatus
4.4. Technical Features

5. Second Example Embodiment

5.1. Example of Configuration of Remote Node
5.2. Example of Configuration of Centralized Node
5.3. Example of Configuration of Terminal Apparatus
5.4. Technical Feature

<<1. Related Art>>

[0016] With reference to FIG. 1 and FIG. 2, an overview of an LTE/LTE-Advanced RAN is described.
[0017] FIG. 1 is an explanatory diagram for illustrating an example of the LTE/LTE-Advanced RAN. With reference to
FIG. 1, eNBs 70 and UEs 90 are illustrated. For example, each of the eNBs 70 covers a communication area 80 of the
eNB 70 itself and performs radio communication with the UE 90 located within the communication area 80 of the eNB
70 itself. The communication area 80 is also referred to as a cell or a coverage area.
[0018] FIG. 2 is an explanatory diagram for illustrating an example of schematic processing in the eNB. With reference
to FIG. 2, the eNB 70 and the UE 90 are illustrated. For example, the eNB 70 includes an antenna reception unit 71, an
antenna transmission unit 73, a physical-layer receive processing unit 75, a physical-layer transmit processing unit 77,
and an L2 processing unit 79.
[0019] The antenna reception unit 71 receives uplink signals transmitted from the UE, converts each analog signal
into a digital signal, and provides the digital signal to the physical-layer receive processing unit 75. The physical-layer
receive processing unit 75 performs physical-layer processing and provides uplink data and control information to the
L2 processing unit 79. Moreover, for example, the physical-layer receive processing unit 75 calculates measurement
information, such as channel information and a channel quality indicator (CQI), in the physical-layer processing (e.g.,
channel estimation, demodulation, and the like) and notifies the L2 processing unit 79 of the measurement information.
The channel information is a set of channel estimation values, for example, a channel vector or a channel matrix.
[0020] The L2 processing unit 79 includes a scheduler (e.g., a proportional fair (PF) scheduler) and performs scheduling
on the basis of the channel information and the CQI. More specifically, for example, the L2 processing unit 79 performs,
for each UE, optimal allocation of radio resources, performs adaptive modulation coding (AMC), and determines weights
for spatial multiplexing or beamforming. The L2 processing unit 79 then provides downlink data and control information
to the physical-layer transmit processing unit 77 and also notifies the physical-layer transmit processing unit 77 of
scheduling information (a result of the scheduling) necessary for the physical-layer transmit processing unit 77.
[0021] The physical-layer transmit processing unit 77 performs the processing for transmitting downlink signals on the
basis of the scheduling information. Specifically, the physical-layer transmit processing unit 77 performs modulation,
coding, mapping of signals to radio resources, multiplication of the weights for spatial multiplexing or beamforming, and
the like. The physical-layer transmit processing unit 77 then provides a digital signal obtained as a result of the transmit
processing, to the antenna transmission unit 73. The antenna transmission unit 73 converts the digital signal into an
analog signal and transmits downlink signals.

<<2. Overview of Example Embodiments>>

[0022] Next, an overview of example embodiments is described.
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(1) Technical Problems

[0023] For next-generation communication systems, there is a discussion about arranging multiple remote nodes
(which may also be referred to as RRUs, for example) covering respective communication areas and a centralized node
(which may also be referred to as a BBU, for example) connected to the remote nodes, instead of multiple eNBs covering
respective communication areas. In such a configuration, the remote nodes and the centralized node share processing
in the RAN. As an example, the remote nodes may perform physical-layer processing, and the centralized node may
perform Layer-2 processing (e.g., scheduling and the like).

(a) First Technical Problem

[0024] As described above, in the case where the remote nodes and the centralized node share processing of the
layers, the remote nodes each notify the centralized node of information (e.g., channel information) generated by the
remote node and necessary for processing (e.g., scheduling) to be performed by the centralized node. Moreover, the
centralized node notifies each of the remote nodes of information (e.g., scheduling information) generated by the cen-
tralized node and necessary for processing (e.g., mapping of signals to radio resources) to be performed by the remote
node.
[0025] However, since the band of the transmission line (e.g., an optical fiber line) between each of the remote nodes
and the centralized node is limited, an increase in the amount of information transmitted and received between the
remote node and the centralized node may tighten the band.
[0026] In view of this, it is desirable to reduce the amount of information transmitted from one node to the other node,
the nodes sharing the processing in the centralized node.

(b) Second Technical Problem

[0027] Even when the remote nodes and the centralized node share processing of the layers as described above, the
processing amount of the centralized node may be extremely large, since the centralized node is connected to multiple
remote nodes, for example. In particular, the processing amount of the centralized node in scheduling may be extremely
large. For example, when spatial multiplexing or beamforming is employed, the processing amount in the scheduling
may be enormous.
[0028] Hence, it is desirable to reduce the processing of scheduling in the centralized node.

(2) Technical Features

[0029] First to fourth technical features according to the example embodiments are described.

(a) First Technical Feature

[0030] In the example embodiments, for example, the remote node notifies the centralized node of indication information
indicating candidate channel information (e.g., the index of the candidate channel information) corresponding to channel
information, instead of notifying the centralized node of the channel information itself generated by performing channel
estimation. The centralized node then performs scheduling on the basis of the indication information.
[0031] This can, for example, further reduce the amount of information transmitted from the remote node to the cen-
tralized node. Hence, the above-described first technical problem can be solved.

(b) Second Technical Feature

[0032] In the example embodiments, for example, the remote node selects whether or not to notify the centralized
node of the channel information for a terminal apparatus (or indication information indicating candidate channel infor-
mation corresponding to the channel information), on the basis of the channel quality indicator (CQI) for the terminal
apparatus. More specifically, for example, the remote node selects to notify the centralized node of the channel information
(or the indication information) when the CQI is larger than a threshold.
[0033] With this feature, for example, opportunities to notify the centralized node of channel information (or indication
information) are limited. This can, for example, further reduce the amount of information transmitted from the remote
node to the centralized node. Hence, the above-described first technical problem can be solved.
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(c) Third Technical Feature

[0034] In the example embodiments, for example, the remote node selects a set of terminal apparatuses 300 (a pair
of terminal apparatuses 300 as an example) suitable for spatial multiplexing or beamforming from among multiple terminal
apparatuses, on the basis of channel information for the multiple terminal apparatuses. The remote node then notifies
the centralized node of terminal set information (paring information as an example) indicating the set of terminal appa-
ratuses 300. The centralized node then performs scheduling on the basis of the terminal set information.
[0035] This, for example, allows the processing (processing for selecting a set of terminal apparatuses (e.g., paring
of terminal apparatuses)) to be distributed to the remote nodes, which reduces the processing of scheduling performed
by the centralized node. Hence, the above-described second technical problem can be solved.

(d) Fourth Technical Feature

[0036] In the example embodiment, for example, the centralized node notifies the remote node of scheduling information
to be used by the remote node in order to transmit downlink signals. In particular, the scheduling information includes
resource allocation information, and the resource allocation information indicates, instead of indicating individual radio
resources allocated to terminal apparatuses, a pattern of the radio resources.
[0037] This can, for example, reduce the amount of information to be transmitted from the centralized node to the
remote node. Hence, the above-described first technical problem can be solved.
[0038] Note that the above-described technical features are concrete examples, and technical features of the example
embodiments are, of course, not limited to the above-described technical features.

<<3. Example of Configuration of System>>

[0039] An example of a configuration of a system 1 according to an example embodiment is described with reference
to FIG. 3. FIG. 3 is an explanatory diagram illustrating an example of a schematic configuration of the system 1 according
to the example embodiment. According to FIG. 3, the system 1 includes remote nodes 100, a centralized node 200, and
terminal apparatuses 300. The remote nodes 100 and the centralized node 200 are nodes in a radio access network
(RAN), and the centralized node 200 is a first node in the radio access network (RAN) (a first radio access network
node) while the remote nodes 100 are each a second node in the radio access network (RAN) (second radio access
network node), for example. Each of the remote nodes 100 and the centralized node 200 communicate with each other
via a transmission line 20 (e.g., an optical fiber line). The radio access network may operate according to time division
duplex (TDD) or may operate according to frequency division duplex (FDD).

(1) Remote Nodes 100

[0040] Each of the remote nodes 100 covers a communication area 10 of the remote node 100 itself and performs
radio communication with each terminal apparatus 300 located in the communication area 10 of the remote node 100
itself. The communication area 10 is also referred to as a cell or a coverage area. The remote node 100 performs, for
the radio communication with the terminal apparatus 300, processing in a lower layer in the protocol layers of the radio
access network (RAN). As an example, the terminal apparatus 300 performs processing in Layer 1 (e.g., the physical
layer).
[0041] For example, the remote node 100 is located away from the centralized node 200. However, the example
embodiment is not limited to this example, and the remote node 100 may be located near the centralized node 200.
[0042] The remote node 100 may be referred to as a remote radio unit (RRU), a remote radio head (RRH), or a radio
unit (RU), or may be referred to as another term.

(2) Centralized Node 200

[0043] The centralized node 200 performs radio communication with each terminal apparatus 300 located in the
communication area 10 of each of the remote nodes 100, via the remote node 100. The centralized node 200 performs,
for the radio communication with the terminal apparatus 300, processing in a higher layer in the protocol layers of the
radio access network (RAN). As an example, the centralized node 200 performs processing in Layer 2 (e.g., the MAC,
the RLC, and the PDCP), Layer 3 (e.g., the radio resource control (RRC) and the like), and the like.
[0044] As illustrated in FIG. 3, for example, the centralized node 200 is connected to the multiple remote nodes 100.
In other words, processing (or functions) relating to the multiple communication areas 10 is centralized in the centralized
node 200. Alternatively, the centralized node 200 may be connected only to a single one of the remote nodes 100.
[0045] The centralized node 200 may be referred to as a baseband unit (BBU) or a digital unit (DU), may be referred
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to as a coordinated/collaborative node or a cloud node, may be referred to as a centralized base station, coordinat-
ed/collaborative base station, or a cloud base station, or may be referred to as another term.

(3) Terminal Apparatuses 300

[0046] The terminal apparatuses 300 each performs radio communication with the radio access network. For example,
when the terminal apparatus 300 is located within the communication area 10 of one of the remote nodes 100, the
terminal apparatus 300 performs radio communication with the remote node 100 and the centralized node 200.

(4) Example of Sharing of Processing by Remote Nodes 100 and Centralized Node 200

[0047] The remote nodes 100 and the centralized node 200 are nodes in the radio access network (RAN) and share
processing in the radio access network (RAN). As described above, for example, the centralized node 200 performs
processing in a higher layer in the protocol layers of the radio access network (RAN), and the remote nodes 100 perform
processing in a lower layer in the protocol layers of the radio access network (RAN). As an example, the centralized
node 200 performs processing in Layer 2, Layer 3, and the like, and the remote nodes 100 perform processing in Layer 1.
[0048] FIG. 4 is an explanatory diagram for describing an example of sharing of processing by the remote nodes 100
and the centralized node 200. With reference to FIG. 4, the remote nodes 100, the centralized node 200, and the terminal
apparatuses 300 are illustrated. For example, the remote nodes 100 each include an antenna reception unit 101, an
antenna transmission unit 103, a physical-layer receive processing unit 105, and a physical-layer transmit processing
unit 107, and the centralized node 200 includes an L2 processing unit 201.
[0049] In the remote node 100, the antenna reception unit 101 receives uplink signals transmitted by one of the
corresponding terminal apparatuses 300, converts each analog signal into a digital signal, and provides the digital signal
to the physical-layer receive processing unit 105. The physical-layer receive processing unit 105 performs physical-layer
processing. The remote node 100 then transmits uplink data and control information to the centralized node 200 via the
corresponding transmission line 20.
[0050] In the centralized node 200, the L2 processing unit 201 performs receive processing and transmit processing
in Layer 2 (e.g., the MAC, the RLC, and the PDCP). For example, the L2 processing unit 201 performs downlink and
uplink scheduling. The centralized node 200 transmits downlink data and control information to the remote node 100.
[0051] In the remote node 100, the physical-layer transmit processing unit 107 performs transmit processing of trans-
mitting downlink signals. The physical-layer transmit processing unit 107 then provides a digital signal obtained as a
result of the transmit processing, to the antenna transmission unit 103. The antenna transmission unit 103 converts the
digital signal into an analog signal and transmits downlink signals.
[0052] Note that the sharing of processing illustrated in FIG. 4 is simply an example, and another form of sharing by
the remote nodes 100 and the centralize node 200 may be employed. For example, part of Layer-1 processing may be
performed by the centralized node 200, and part of Layer-2 processing may be performed by the remote nodes 100.
[0053] The example of the configuration of the system 1 according to the example embodiment has been described
above. Note that the radio access network (RAN) including the remote nodes 100 and the centralized node 200 may be
referred to as a C-RAN. "C" in the C-RAN may mean "centralized", "coordinated", "collaborative", and/or "cloud".

<<4. First Example Embodiment>>

[0054] Next, with reference to FIG. 5 to FIG. 12, a first example embodiment of the present invention is described.

<4.1. Example of Configuration of Remote Node>

[0055] First, with reference to FIG. 5, an example of a configuration of each remote node 100 according to the first
example embodiment is described. FIG. 5 is a block diagram illustrating an example of a schematic configuration of the
remote node 100 according to the first example embodiment. According to FIG. 5, the remote node 100 includes a radio
communication unit 110, a transmission line communication unit 120, a storage unit 130, and a processing unit 140.
[0056] The radio communication unit 110 transmits and receives signals wirelessly. For example, the radio commu-
nication unit 110 receives signals from the terminal apparatuses 300 and transmits signals to the terminal apparatuses
300.
[0057] The transmission line communication unit 120 transmits signals to the centralized node 200 via the transmission
line 20 and receives signals from the centralized node 200 via the transmission line 20.
[0058] The storage unit 130 temporarily or permanently stores programs and parameters for operations of the remote
node 100 and various data.
[0059] The processing unit 140 provides various functions of the remote node 100. The processing unit 140 includes
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an information generation unit 141, a selection unit 143, a notification unit 145, an information acquisition unit 147, and
a transmit processing unit 149. Note that the processing unit 140 may further include constituent components other than
these constituent components. In other words, the processing unit 140 may also perform operations other than the
operations of these constituent components.
[0060] Concrete operations of the information generation unit 141, the selection unit 143, the notification unit 145, the
information acquisition unit 147, and the transmit processing unit 149 will be described later in detail.
[0061] The radio communication unit 110 may include an antenna, a radio frequency (RF) circuit, and the like. The
transmission line communication unit 120 may include an interface apparatus and the like suitable for the transmission
line 20. The storage unit 130 may include a memory (e.g., a nonvolatile memory and/or a volatile memory) and/or a hard
disk, and the like. The processing unit 140 may include a baseband (BB) processor and/or another processor, and the like.
[0062] Note that the antenna reception unit 101 and the antenna transmission unit 103 described with reference to
FIG. 4 may correspond to the radio communication unit 110. In addition, the physical-layer receive processing unit 105
and the physical-layer transmit processing unit 107 described with reference to FIG. 4 may correspond to the processing
unit 140.

<4.2. Example of Configuration of Centralized Node>

[0063] Next, with reference to FIG. 6, an example of a configuration of the centralized node 200 according to the first
example embodiment is described. FIG. 6 is a block diagram illustrating an example of a schematic configuration of the
centralized node 200 according to the first example embodiment. According to FIG. 6, the centralized node 200 includes
a transmission line communication unit 210, a storage unit 220, and a processing unit 230.
[0064] The transmission line communication unit 210 receives signals from the remote nodes 100 via the transmission
lines 20 and transmits signals to the remote nodes 100 via the transmission lines 20.
[0065] The storage unit 220 temporarily or permanently stores programs and parameters for operations of the cen-
tralized node 200 and various data.
[0066] The processing unit 230 provides various functions of the centralized node 200. The processing unit 230
includes an information acquisition unit 231, a control unit 233, and a notification unit 235. Note that the processing unit
230 may further include constituent components other than these constituent components. In other words, the processing
unit 230 may perform operations other than the operations of these constituent components.
[0067] Concrete operations of the information acquisition unit 231, the control unit 233, and the notification unit 235
will be described later in detail.
[0068] The transmission line communication unit 210 may include an interface apparatus and the like suitable for the
transmission lines 20. The storage unit 220 may include a memory (e.g., a nonvolatile memory and/or a volatile memory)
and/or a hard disk, and the like. The processing unit 230 may include a baseband (BB) processor and/or another
processor, and the like.
[0069] Note that the L2 processing unit 201 described with reference to FIG. 4 may correspond to the processing unit
230.

<4.3. Example of Configuration of Terminal Apparatus>

[0070] Next, with reference to FIG. 7, an example of a configuration of each terminal apparatus 300 according to the
first example embodiment is described. FIG. 7 is a block diagram illustrating an example of a schematic configuration
of the terminal apparatus 300 according to the first example embodiment. According to FIG. 7, the terminal apparatus
300 includes a radio communication unit 310, a storage unit 320, and a processing unit 330.
[0071] The radio communication unit 310 transmits and receives signals wirelessly. For example, the radio commu-
nication unit 310 receives signals from the corresponding remote node 100 and transmits signals to the remote node 100.
[0072] The storage unit 320 temporarily or permanently stores programs and parameters for operations of the terminal
apparatus 300, and various data.
[0073] The processing unit 330 provides various functions of the terminal apparatus 300. The processing unit 330
includes a transmit processing unit 331 and a receive processing unit 333. Note that the processing unit 330 may further
include constituent components other than these constituent components. In other words, the processing unit 330 may
perform operations other than the operations of these constituent components.
[0074] Concrete operations of the transmit processing unit 331 and the receive processing unit 333 will be described
later in detail.
[0075] The radio communication unit 310 may include an antenna, a radio frequency (RF) circuit, and the like. The
storage unit 320 may include a memory (e.g., a nonvolatile memory and/or a volatile memory) and/or a hard disk, and
the like. The processing unit 330 may include a baseband (BB) processor and/or another processor, and the like.
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<4.4. Technical Features>

[0076] Next, with reference to FIG. 8 to FIG. 12, technical features of the first example embodiment are described.
Specifically, first to fourth technical features of the first example embodiment are described. In the first example embod-
iment, one of the first to fourth technical features may be employed, or a combination of two or more of the first to fourth
technical features may be employed.

(1) First Technical Feature

[0077] First, with reference to FIG. 8, the first technical feature of the first example embodiment is described.
[0078] The terminal apparatus 300 (transmit processing unit 331) transmits uplink signals.
[0079] The corresponding remote node 100 (information generation unit 141) generates channel information for the
terminal apparatus 300 by performing channel estimation on the basis of the uplink signals. The remote node 100
(selection unit 143) then selects candidate channel information corresponding to the generated channel information from
among a group of predetermined candidate channel information. The remote node 100 (notification unit 145) thereafter
notifies the centralized node 200 of indication information indicating the selected candidate channel information.
[0080] The centralized node 200 (information acquisition unit 231) acquires the indication information. The centralized
node 200 (control unit 233) then performs scheduling for the terminal apparatus 300 on the basis of the indication
information.

(a) Transmission of Uplink Signals

[0081] For example, the uplink signals are uplink reference signals transmitted by the terminal apparatus 300. For
example, the uplink reference signals are demodulation reference signals (DMRSs). Alternatively, the uplink reference
signals may be sounding reference signals (SRSs).

(b) Generation of Channel Information

[0082] As described above, the remote node 100 (information generation unit 141) generates the channel information
for the terminal apparatus 300 by performing channel estimation on the basis of the uplink signals.
[0083] For example, the channel information is a set of channel estimation values obtained as a result of channel
estimation.

- Channel Vector

[0084] As an example, the number of antennas (or the number of antenna ports) of the terminal apparatus 300 is one,
and the number of antennas (or the number of antenna ports) of the remote node 100 is N. In this case, the channel
information is a channel vector including N channel estimation values. Channel vector h is represented as follows, for
example.

[0085] Component hi (1 ≤ i ≤ N) included in channel vector h is a channel estimation value for antenna i of the remote
node 100.

- Channel Matrix

[0086] As another example, the number of antennas (or the number of antenna ports) of the terminal apparatus 300
may be M (M ≥ 2), and the number of antennas (or the number of antenna ports) of the remote node 100 may be N. In
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this case, the channel information may be a channel matrix represented by an N 3 M matrix including N 3 M channel
estimation values. Channel matrix H is represented as follows, for example.

[0087] Component hij (1 ≤ i ≤ N, 1 ≤ j ≤ M) included in channel matrix H represents a channel estimation value for
antenna i of the remote node 100 and antenna j of the terminal apparatus 300. In addition, column hj (1 ≤ j ≤ M) included
in channel vector h represents a channel vector for antenna j of the terminal apparatus 300.

(c) Selection of Candidate Channel Information

[0088] As described above, the remote node 100 (selection unit 143) selects candidate channel information corre-
sponding to the generated channel information from among the group of predetermined candidate channel information.

(c-1) Group of Predetermined Candidate Channel Information

[0089] For example, the group of predetermined candidate channel information is a codebook including predetermined
candidate channel information as elements.
[0090] For example, the codebook includes, as part of the codebook, another codebook used by the terminal apparatus
300 for feedback on a precoding matrix. In other words, the codebook includes a larger number of elements (i.e., a larger
number of candidates) than that of the other codebook. This is because the band between the remote node 100 and
the centralized node 200 (i.e., the band of the transmission line 20) is wider than the band between the terminal apparatus
300 and the radio access network (RAN) (i.e., the radio band), which makes it possible to transmit more information.
This enables more accurate notification of information, for example.
[0091] Alternatively, the codebook may be the same as the codebook used by the terminal apparatus 300 for feedback
on a precoding matrix.
[0092] Reusing the codebook as described above can reduce the number of codebooks to be defined.
[0093] The first technical feature is, of course, not limited to this example. Specifically, the group need not include
another codebook used by the terminal apparatus 300 for feedback on a precoding matrix.
[0094] Note that the group of predetermined candidate channel information may be described as discrete representative
values of channel information (e.g., a vector of discrete channel estimation values or a matrix of discrete channel
estimation values).

(c-2) Candidate Channel Information

- Information Type

-- Same Type of Information

[0095] For example, the candidate channel information included in the group is of the same type as that of the channel
information.
[0096] As an example, the channel information is a channel vector including N channel estimation values, and the
candidate channel information included in the group is a vector including N components.
[0097] As another example, the channel information may be an N 3 M channel matrix including N 3 M channel
estimation values, and the candidate channel information included in the group may be an N 3 M matrix.

-- Different Types of Information

[0098] The candidate channel information included in the group may be of a different type from that of the channel
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information. As an example, the channel information may be an N 3 M channel matrix. In this case, the candidate
channel information included in the group may be a vector including N components.

- Orthogonality

[0099] For example, any two elements included in the group (e.g., the codebook) are orthogonal to each other.
[0100] As described above, as an example, the channel information is a channel vector including N channel estimation
values, and the candidate channel information included in the group is a vector including N components. In this case,
for example, the group includes, as candidates (i.e., N candidates), N vectors (N columns or N rows) included in an N-
point DFT matrix (N 3 N square matrix). Note that the component at the m-th column, the n-th row of the N-point DFT
matrix is represented as follows.

[0101] Note that another matrix may, of course, be used instead of the N-point DFT matrix. As an example, a Walsh-
Hadamard matrix may be used.

(c-3) Selection Technique

- First Example

[0102] For example, the selected candidate channel information is candidate channel information having a high cor-
relation (e.g., the highest correlation) with the generated channel information. Specifically, the remote node 100 (selection
unit 133) selects candidate channel information having a high correlation (e.g., the highest correlation) with the generated
channel information, from among the group (e.g., the codebook).
[0103] As described above, as an example, the channel information is a channel vector including N channel estimation
values, and each candidate channel information included in the group is a vector including N components. In this case,
the remote node 100 (selection unit 133) calculates the inner product of each of the candidates included in the group
and the channel information and selects the candidate with the largest calculated value (the largest inner product). For
example, when the inner product of the generated channel information (channel vector) and the candidate channel
information is large (e.g., the largest) as described above, this means that the candidate channel information has a high
correlation (e.g., the highest correlation) with the generated channel information, and hence the remote node 100 (se-
lection unit 133) selects the candidate channel information.
[0104] As described above, as another example, the channel information may be an N 3 M channel matrix including
N 3 M channel estimation values, and the candidate channel information included in the group may be an N 3 M matrix.
In this case, the remote node 100 (selection unit 133) may multiply each of the candidates included in the group and
the channel information together, calculate the sum of the diagonal components of M 3 M matrix, which is a result of
the multiplication, and select the candidate with the largest calculated value (the largest sum). For example, when the
sum of the diagonal components of the result of the multiplication of the generated channel information (channel matrix)
and the candidate channel information is large (e.g., the largest) as described above, this means that the candidate
channel information has a high correlation (e.g., the highest correlation) with the generated channel information, and
hence the remote node 100 (selection unit 133) selects the candidate channel information.
[0105] This technique, for example, enables the centralized node 200 to be notified of candidate channel information
similar to channel information.

- Second Example

[0106] As described above, the channel information may be an N 3 M channel matrix, and each candidate channel
information included in the group may be a vector including N components. In this case, the remote node 100 (selection
unit 133) may perform singular value decomposition (SVD) on the channel matrix and acquire the largest singular value
and a singular vector (a left singular vector and/or a right singular vector) corresponding to the largest singular value.
The remote node 100 (selection unit 133) may then calculate the inner product of each of the candidates included in the
group and the singular vector and select the candidate with the largest calculated value (largest inner product).
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[0107] Note that the remote node 100 (notification unit 135) may notify the centralized node 200 of not only the indication
information indicating the selected candidate but also the singular value (or different indication information indicating
the singular value).

(d) Notification of Indication Information

[0108] As described above, the remote node 100 (notification unit 145) notifies the centralized node 200 of indication
information indicating the selected candidate channel information. Specifically, the remote node 100 (notification unit
145) transmits the indication information to the centralized node 200.
[0109] As an example, the indication information is an index of the selected candidate channel information. More
specifically, for example, the group of predetermined candidate channel information (e.g., the codebook) includes N
candidates with indices 0 to N-1. The remote node 100 (notification unit 145) then notifies the centralized node 200 of
the index (a corresponding one of 0 to N-1) of the selected candidate channel information.
[0110] For example, as described above, the remote node 100 notifies the centralized node 200 of index information
(e.g., an index) having a smaller information amount, instead of the generated channel information itself. This, for
example, further reduces the amount of information transmitted from the remote node 100 to the centralized node 200.

(e) Notification of Other Information

[0111] For example, the remote node 100 (information generation unit 141) generates a channel quality indicator (CQI)
for the terminal apparatus 300 by measuring channel quality on the basis of uplink signals transmitted by the terminal
apparatus 300. The remote node 100 (notification unit 145) then notifies the centralized node 200 of the channel quality
indicator (CQI). Specifically, the remote node 100 (notification unit 145) transmits the channel quality indicator (CQI) to
the centralized node 200. For example, the uplink signals are uplink reference signals transmitted by the terminal
apparatus 300, and the uplink reference signals are, for example, DMRSs or SRSs.
[0112] For example, as described above, the remote node 100 notifies the centralized node 200 of the CQI having a
smaller information amount, instead of the measured value itself of uplink channel quality. This, for example, further
reduces the amount of information transmitted from the remote node 100 to the centralized node 200.

(f) Execution of Scheduling

[0113] As described above, the centralized node 200 (control unit 233) performs scheduling for the terminal apparatus
300 on the basis of the indication information.

- Scheduling

[0114] For example, the centralized node 200 (control unit 233) determines allocation of radio resources, adaptive
modulation coding (AMC), and weights for spatial multiplexing or beamforming as the scheduling.
[0115] As an example, the centralized node 200 acquires the candidate channel information indicated by the indication
information and determines weights for spatial multiplexing (e.g., multi-user multiple-input multiple-output (MU-MIMO))
or beamforming for the terminal apparatus 300 on the basis of the candidate channel information.

-CQI

[0116] For example, the centralized node 200 (control unit 233) acquires the channel quality indicator (CQI) for the
terminal apparatus 300 from the remote node 100. The centralized node 200 (control unit 233) then performs the
scheduling for the terminal apparatus 300 further on the basis of the channel quality indicator (CQI).
[0117] As an example, the centralized node 200 makes a determination about adaptive modulation coding (AMC) on
the basis of the CQI. Specifically, the centralized node 200 determines a modulation order and a coding rate for the
terminal apparatus 300.

- Notification of Scheduling Information

[0118] For example, the centralized node 200 (notification unit 235) notifies the remote node 100 of scheduling infor-
mation generated as a result of the scheduling. For example, the scheduling information is not information itself to be
transmitted to the terminal apparatus 300 (e.g., downlink control (DCI)) but is information to be used by the remote node
100 in order to transmit downlink signals (e.g., information to be used in Layer 1 (physical layer)). The scheduling
information may alternatively be information to be used by the remote node 100 in order to receive uplink signals (e.g.,
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information to be used in Layer 1 (physical layer)).
[0119] For example, the scheduling information includes resource allocation information, adaptive modulation coding
information, and spatial multiplexing information or beamforming information. For example, the resource allocation in-
formation is information indicating allocated radio resources. For example, the adaptive modulation coding information
is information indicating a modulation order and a coding rate. For example, the spatial multiplexing information is
information indicating weights for precoding for spatial multiplexing, and the beamforming information is information
indicating weights for beamforming.

- Transmission of Downlink Signals based on Scheduling Result

[0120] For example, the remote node 100 (information acquisition unit 147) acquires the scheduling information from
the centralized node 200. The remote node 100 (transmit processing unit 149) then transmits downlink signals on the
basis of the scheduling information.
[0121] For example, the terminal apparatus 300 (receive processing unit 333) receives the downlink signals.

(g) Flow of Processing

[0122] FIG. 8 is a sequence diagram illustrating an example of a schematic flow of the processing according to the
first technical feature of the first example embodiment.
[0123] The terminal apparatus 300 (transmit processing unit 331) transmits uplink signals (S401). For example, the
uplink signals are uplink reference signals.
[0124] The remote node 100 (information generation unit 141) generates channel information for the terminal apparatus
300 by performing channel estimation on the basis of the uplink signals (S403). In addition, the remote node 100
(information generation unit 141) generates a channel quality indicator (CQI) for the terminal apparatus 300 by measuring
the channel quality on the basis of the uplink signals (S403).
[0125] The remote node 100 (selection unit 143) selects candidate channel information corresponding to the generated
channel information from among a group (e.g., a codebook) of predetermined candidate channel information (S405).
[0126] The remote node 100 (notification unit 145) thereafter notifies the centralized node 200 of indication information
indicating the selected candidate channel information (S407). In addition, the remote node 100 (notification unit 145)
also notifies the centralized node 200 of the CQI (S407).
[0127] The centralized node 200 (information acquisition unit 231) acquires the indication information and the CQI.
The centralized node 200 (control unit 233) then performs scheduling for the terminal apparatus 300 on the basis of the
indication information and the CQI (S409).
[0128] The centralized node 200 (notification unit 235) notifies the remote node 100 of scheduling information generated
as a result of the scheduling (S411). In addition, the centralized node 200 (notification unit 235) transmits data and
control information to be transmitted as downlink signals, to the remote node 100 (S413).
[0129] The remote node 100 (information acquisition unit 147) acquires the scheduling information from the centralized
node 200. The remote node 100 (transmit processing unit 149) then transmits downlink signals on the basis of the
scheduling information (S415).
[0130] The terminal apparatus 300 (receive processing unit 333) receives the downlink signals.
[0131] The first technical feature of the first example embodiment has been described above. As described above, in
particular, the remote node 100 notifies the centralized node 200 of the indication information instead of the channel
information itself. This, for example, further reduces the amount of information transmitted from the remote node 100 to
the centralized node 200.

(2) Second Technical Feature

[0132] Next, a second technical feature of the first example embodiment is described with reference to FIG. 9 and
FIG. 10.
[0133] The terminal apparatus 300 (transmit processing unit 331) transmits uplink signals.
[0134] The remote node 100 (information generation unit 141) generates channel information for the terminal apparatus
300 by performing channel estimation on the basis of the uplink signals transmitted by the terminal apparatus 300. In
addition, the remote node 100 (information generation unit 141) generates a channel quality indicator (CQI) for the
terminal apparatus 300 by measuring channel quality on the basis of the uplink signals transmitted by the terminal
apparatus 300.
[0135] Specifically, the remote node 100 (selection unit 143) selects whether or not to notify the centralized node 200
of the channel information, on the basis of the CQI. In other words, the remote node 100 (selection unit 143) determines
whether or not to notify the centralized node 200 of the channel information, on the basis of the CQI. Stated differently,
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on the basis of the channel quality indicators (CQIs) for the multiple terminal apparatuses 300, the remote node 100
(selection unit 143) selects the terminal apparatus 300 for which the centralized node 200 is notified of channel information,
from among the multiple terminal apparatuses 300.
[0136] This, for example, limits opportunities to notify the centralized node 200 of channel information. Hence, for
example, the amount of information transmitted from the remote node 100 to the centralized node 200 is further reduced.

(a) Transmission of Uplink Signals / Generation of Channel Information

[0137] "Transmission of uplink signals" and "generation of channel information" are as described above in association
with the first technical feature. Hence, overlapping descriptions are omitted here.

(b) Selection (Determination) Technique

[0138] For example, when the CQI is larger than a threshold, the remote node 100 (selection unit 143) selects to notify
the centralized node 200 of the channel information. For example, when the CQI is smaller than the threshold, the remote
node 100 (selection unit 143) selects not to notify the centralized node 200 of the channel information. When the CQI
is equal to the threshold, the remote node 100 (selection unit 143) may select to notify the centralized node 200 of the
channel information or may select not to notify the centralized node 200 of the channel information.
[0139] With this technique, for example, the centralized node 200 is notified of the channel information for each of the
terminal apparatuses 300 with a relatively satisfactory channel (i.e., the terminal apparatus 300 suitable for spatial
multiplexing or beamforming) while being not notified of the channel information for each of the terminal apparatuses
300 with a relatively unsatisfactory channel. This means that notification of information with high usability is ensured
while notification of information with low usability is limited. Hence, efficient notification of channel information can be
enabled.
[0140] Note that the remote node 100 (selection unit 143) may notify the centralized node 200 of the CQI irrespective
of whether or not a notification of the channel information has been made.

(c) Acquisition of Threshold Information

[0141] For example, the centralized node 200 (information acquisition unit 231) acquires threshold information indi-
cating the threshold (i.e., the threshold to be compared with the channel quality indicator (CQI) generated by the remote
node 100). The centralized node 200 (notification unit 235) then notifies the remote node 100 of the threshold information.
Specifically, the centralized node 200 (notification unit 235) transmits the threshold information (e.g., a message including
the threshold information) to the remote node 100.
[0142] For example, the remote node 100 (information acquisition unit 147) acquires the threshold information from
the centralized node 200.
[0143] As a first example, the remote node(s) 100 is already located at the time of starting the operation of the centralized
node 200. In this case, when the operation of the centralized node 200 starts, the centralized node 200 (notification unit
235) notifies the remote node(s) 100 of the threshold information, and the remote node 100 (information acquisition unit
147) acquires the threshold information from the centralized node 200. As a result of this, for example, the above-
described operation is possible to be performed immediately after the operation start.
[0144] As a second example, the remote node(s) 100 is not configured at the time of starting the operation of the
centralized node 200, and are added later to the centralized node 200. In this case, the centralized node 200 (notification
unit 235) notifies the remote node(s) 100 of the threshold information, and the remote node 100 (information acquisition
unit 147) acquires the threshold information from the centralized node 200, at the time of addition of the remote node(s)
100 to the centralized node 200. As a result of this, for example, the above-described operation is possible to be performed
immediately after the addition of the remote node(s) 100.
[0145] As described above, the centralized node 200 notifies each of the remote nodes 100 of the threshold information,
and thereby the remote node 100 acquires the threshold information from the centralized node 200. This, for example,
prevents the necessity for an operator to set a threshold for each of the remote nodes 100, which can reduce the load
of the operation.
[0146] Note that the threshold (or the threshold information) may be determined for each of the remote nodes 100 or
may be common to the multiple remote nodes 100.
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(d) Flow of Processing

- First Processing (Notification and Acquisition of Threshold Information)

[0147] FIG. 9 is a sequence diagram illustrating an example of a schematic flow of first processing according to the
second technical feature of the first example embodiment. The first processing is processing for notification and acquisition
of threshold information.
[0148] The centralized node 200 (information acquisition unit 231) acquires threshold information indicating the thresh-
old to be compared with each channel quality indicator (CQI) generated by the remote node 100. The centralized node
200 (notification unit 235) then notifies the remote node 100 of the threshold information (S421). For example, the
centralized node 200 (notification unit 235) transmits a message including the threshold information, to the remote node
100.
[0149] The remote node 100 (information acquisition unit 147) acquires the threshold information from the centralized
node 200. The remote node 100 (notification unit 145) then responds to the centralized node 200 (S423). For example,
the remote node 100 (notification unit 145) transmits a response message to the centralized node 200.

- Second Processing (Uplink and Downlink Transmission and Reception)

[0150] FIG. 10 is a sequence diagram illustrating an example of a schematic flow of second processing according to
the second technical feature of the first example embodiment. The second processing is processing for uplink and
downlink transmission and reception.
[0151] The terminal apparatus 300 (transmit processing unit 331) transmits uplink signals (S441). For example, the
uplink signals are uplink reference signals.
[0152] The remote node 100 (information generation unit 141) generates channel information for the terminal apparatus
300 by performing channel estimation on the basis of the uplink signals (S443). In addition, the remote node 100
(information generation unit 141) generates a channel quality indicator (CQI) for the terminal apparatus 300 by measuring
the channel quality on the basis of the uplink signals (S443).
[0153] The remote node 100 (selection unit 143) selects whether or not to notify the centralized node 200 of the channel
information, on the basis of the CQI (S445). For example, the remote node 100 (selection unit 143) selects to notify the
centralized node 200 of the channel information when the CQI is larger than the threshold while selecting not to notify
the centralized node 200 of the channel information when the CQI is smaller than the threshold. In this example, the
CQI is larger than the threshold, and hence the remote node 100 (selection unit 143) selects to notify the centralized
node 200 of the channel information.
[0154] The remote node 100 (notification unit 145) notifies the centralized node 200 of the channel information and
the CQI (S447).
[0155] The centralized node 200 (information acquisition unit 231) acquires the channel information and the CQI. The
centralized node 200 (control unit 233) then performs scheduling for the terminal apparatus 300 on the basis of the
channel information and the CQI (S449).
[0156] The centralized node 200 (notification unit 235) notifies the remote node 100 of scheduling information generated
as a result of the scheduling (S451). In addition, the centralized node 200 (notification unit 235) transmits data and
control information to be transmitted as downlink signals, to the remote node 100 (S453).
[0157] The remote node 100 (information acquisition unit 147) acquires the scheduling information from the centralized
node 200. The remote node 100 (transmit processing unit 149) then transmits downlink signals on the basis of the
scheduling information (S455).
[0158] The terminal apparatus 300 (receive processing unit 333) receives the downlink signals.

(e) Combination with Another Technical Feature

[0159] In addition to the second technical feature, the first technical feature may be employed.
[0160] For example, the remote node 100 (notification unit 145) may notify the centralized node 200 of indication
information indicating candidate channel information corresponding to the channel information, instead of the channel
information itself. In this case, the remote node 100 (selection unit 143) may select whether or not to notify the centralized
node 200 of the indication information, on the basis of the CQI. For example, the remote node 100 (selection unit 143)
may select to notify the centralized node 200 of the indication information when the CQI is larger than the threshold,
while selecting not to notify the centralized node 200 of the indication information when the CQI is smaller than the
threshold.
[0161] This, for example, further reduces the amount of information transmitted from the remote node 100 to the
centralized node 200.
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[0162] The second technical feature of the first example embodiment has been described above. As described above,
in particular, the remote node 100 selects (or determines) whether or not to notify the centralized node 200 of the channel
information (or the indication information), on the basis of the CQI. This, for example, further reduces the amount of
information transmitted from the remote node 100 to the centralized node 200.

(3) Third Technical Feature

[0163] Next, with reference to FIG. 11, a third technical feature of the first example embodiment is described.
[0164] The terminal apparatus 300 (transmit processing unit 331) transmits uplink signals.
[0165] The remote node 100 (information generation unit 141) generates channel information for multiple respective
terminal apparatuses 300 by performing channel estimation on the basis of uplink signals transmitted by the multiple
respective terminal apparatuses 300. Moreover, the remote node 100 (selection unit 143) selects a set of two or more
terminal apparatuses 300 suitable for spatial multiplexing or beamforming from among the multiple terminal apparatuses
300 on the basis of the channel information for the multiple respective terminal apparatuses 300. The remote node 100
(notification unit 145) then notifies the centralized node 200 of terminal set information indicating the set of the two or
more terminal apparatuses 300.
[0166] The centralized node 200 (information acquisition unit 231) acquires the terminal set information from the
remote node 100. The centralized node 200 (control unit 233) then performs scheduling for the two or more terminal
apparatuses on the basis of the terminal set information.
[0167] With this feature, for example, the processing (processing for selecting a set of terminal apparatuses (e.g.,
paring of terminal apparatuses)) is shared with the remote node 100, which reduces the processing of scheduling in the
centralized node 200.
[0168] Note that, when a pair of terminal apparatuses 300 (i.e., two terminal apparatuses 300) is selected as a set of
terminal apparatuses 300, the selection of the set of terminal apparatuses 300 may be referred to as paring of terminal
apparatuses 300, and the terminal set information may be referred to as paring information.

(a) Transmission of Uplink Signals / Generation of Channel Information

[0169] "Transmission of uplink signals" and "generation of channel information" are as described above in association
with the first technical feature. Hence, overlapping descriptions are omitted here.

(b) Technique for Selecting Terminal Set

[0170] For example, the set of the two or more terminal apparatuses 300 is a set of two or more terminal apparatuses
with channel information having high orthogonality. In other words, the remote node 100 (selection unit 133) selects a
set of two or more terminal apparatuses with channel information having high orthogonality, from among the multiple
terminal apparatuses.
[0171] More specifically, for example, the remote node 100 (selection unit 143) calculates, for a candidate set of
terminal apparatuses 300 included in the multiple terminal apparatuses 300, an orthogonality indicator indicating the
degree of orthogonality between the channel information of the terminal apparatuses 300 included in the candidate set.
When the orthogonality indicator is smaller than a threshold (or the orthogonality indicator is larger than the threshold),
the remote node 100 (selection unit 143) selects the candidate set as the set. Otherwise, the remote node 100 (selection
unit 143) does not select the candidate set as the set. Such processing is performed for each candidate set, for example.
[0172] As an example, the remote node 100 (selection unit 143) calculates an orthogonality indicator as follows. First,
the remote node 100 (selection unit 143) generates a single matrix by combining channel information (vectors or matrices)
for the two or more terminal apparatuses. For example, the remote node 100 (selection unit 143) generates an N 3 2
matrix by combining channel vectors (vectors including N components) for the two terminal apparatuses. The remote
node 100 (selection unit 143) further performs singular value decomposition (SVD) on the single matrix to acquire the
one or more singular values of the matrix. The remote node 100 (selection unit 143) then calculates the ratio between
the largest value and the smallest value of the singular values as an orthogonality indicator. In general, the smaller the
ratio between the largest value and the smallest value of the singular values is, the higher the orthogonality becomes.
For this reason, when the orthogonality indicator (i.e., the ratio between the largest value and the smallest value of the
singular values) is smaller than the threshold, the remote node 100 (selection unit 143) selects the candidate set as the
set. Otherwise, the remote node 100 (selection unit 143) does not select the candidate set as the set. This can, for
example, further reduce the amount of information (terminal set information) of which the remote node 100 notifies the
centralized node 200.
[0173] Note that the centralized node 200 may notify the remote node 100 of threshold information indicating the
threshold (i.e., threshold for determining the orthogonality between channel information), and thereby the remote node
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100 may acquire the threshold information. A description of such notification and acquisition of threshold information is
the same as the description of the notification and acquisition of threshold information associated with the second
technical feature (i.e., the threshold to be compared with each CQI generated by the remote node 100). Hence, an
overlapping description is omitted here.

(c) Orthogonality Indicator

[0174] For example, the remote node 100 (selection unit 143) generates an orthogonality indicator indicating the
degree of orthogonality between channel information of the two or more terminal apparatuses 300. The remote node
100 (notification unit 145) then notifies the centralized node 200 of the orthogonality indicator.
[0175] For example, the centralized node 200 (information acquisition unit 231) acquires the orthogonality indicator
from the remote node 100. The centralized node 200 (control unit 233) then performs scheduling for the two or more
terminal apparatuses 300 further on the basis of the orthogonality indicator.
[0176] This, for example, allows the centralized node 200 not to calculate the orthogonality indicator by itself, which
can reduce the processing of scheduling in the centralized node 200.
[0177] Note that the orthogonality indicator may be the ratio between the largest value and the smallest value of
singular values (i.e., the calculated value itself) as described above or may be a candidate orthogonality indicator closest
to the ratio (i.e., the calculated value itself) among predetermined candidate orthogonality indicators.

(d) Correction Information

- Corrected CQIs

[0178] For example, the remote node 100 (information generation unit 141) generates channel quality indicators (CQIs)
for the multiple respective terminal apparatuses 300 by measuring channel quality on the basis of uplink signals trans-
mitted by the multiple respective terminal apparatuses 300. Moreover, the remote node 100 (information generation unit
141 or selection unit 143) generates corrected channel quality indicators (CQIs) for the set of the two or more terminal
apparatuses 300. Correction here, for example, is correction for spatial multiplexing or beamforming for the two or more
terminal apparatuses 300 (i.e., correction to a value presumed when spatial multiplexing or beamforming is performed
for the two or more terminal apparatuses 300). The remote node 100 (notification unit 145) then notifies the centralized
node 200 of the corrected CQIs.
[0179] For example, the centralized node 200 (information acquisition unit 231) acquires the corrected CQIs from the
remote node 100. The centralized node 200 (control unit 233) then performs scheduling for the two or more terminal
apparatuses 300 further on the basis of the corrected CQIs.
[0180] This, for example, allows the centralized node 200 not to correct the CQI by itself, which can reduce the
processing of scheduling in the centralized node 200.

- Corrected Channel Information

[0181] For example, the remote node 100 (information generation unit 141 or selection unit 143) generates corrected
channel information for the set of the two or more terminal apparatuses 300. Correction here, for example, is correction
for spatial multiplexing or beamforming for the two or more terminal apparatuses 300. The remote node 100 (notification
unit 145) then notifies the centralized node 200 of the corrected channel information.
[0182] For example, the centralized node 200 (information acquisition unit 231) acquires the corrected channel infor-
mation from the remote node 100. The centralized node 200 (control unit 233) performs scheduling for the two or more
terminal apparatuses 300 further on the basis of the corrected channel information.
[0183] This, for example, allows the centralized node 200 not to correct channel information by itself, which can reduce
the processing of scheduling in the centralized node 200.

(e) Flow of Processing

[0184] FIG. 11 is a sequence diagram illustrating an example of a schematic flow of the processing according to the
third technical feature of the first example embodiment.
[0185] Multiple terminal apparatuses 300 (transmit processing units 331) transmit uplink signals (S461). For example,
the uplink signals are uplink reference signals.
[0186] The remote node 100 (information generation unit 141) generates channel information for the multiple respective
terminal apparatuses 300 by performing channel estimation on the basis of the uplink signals (S463). In addition, the
remote node 100 (information generation unit 141) generates channel quality indicators (CQIs) for the multiple respective
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terminal apparatuses 300 by measuring the channel quality on the basis of the uplink signals (S463).
[0187] The remote node 100 (selection unit 143) selects a set of two or more terminal apparatuses 300 suitable for
spatial multiplexing or beamforming (BF) from among the multiple terminal apparatuses 300 on the basis of the channel
information for the multiple respective terminal apparatuses 300 (S465).
[0188] Moreover, the remote node 100 (information generation unit 141 or selection unit 143) generates orthogonality
indicator(s) indicating the degree of orthogonality between channel information for the two or more terminal apparatuses
300 as well as corrected CQIs and corrected channel information for the set of two or more terminal apparatuses 300
(S467).
[0189] The remote node 100 (selection unit 143) notifies the centralized node 200 of the channel information and the
CQIs (S469). In addition, the remote node 100 (selection unit 143) notifies the centralized node 200 of the terminal set
information indicating the set of two or more terminal apparatuses 300, the orthogonality indicator, the corrected CQIs,
and the corrected channel information (S471).
[0190] The centralized node 200 (control unit 233) performs scheduling for the two or more terminal apparatuses 300
on the basis of the terminal set information, the orthogonality indicator, the corrected CQIs, and the corrected channel
information (as well as the channel information and the CQIs) (S473).
[0191] The centralized node 200 (notification unit 235) notifies the remote node 100 of scheduling information generated
as a result of the scheduling (S475). Moreover, the centralized node 200 (notification unit 235) transmits data and control
information to be transmitted as downlink signals, to the remote node 100 (S477).
[0192] The remote node 100 (information acquisition unit 147) acquires the scheduling information from the centralized
node 200. The remote node 100 (transmit processing unit 149) then transmits downlink signals on the basis of the
scheduling information (S479).
[0193] The terminal apparatuses 300 (receive processing units 333) receive the downlink signals.

(f) Combination with Other Technical Features

[0194] In addition to the third technical feature, the first technical feature may be employed.
[0195] For example, the remote node 100 (notification unit 145) may notify the centralized node 200 of indication
information indicating candidate channel information corresponding to channel information, instead of the channel in-
formation itself. The centralized node 200 (information acquisition unit 231) may then acquire the indication information,
and the centralized node 200 (control unit 233) may perform the scheduling on the basis of the indication information.
[0196] In addition, the remote node 100 (notification unit 145) may notify the centralized node 200 of indication infor-
mation indicating the candidate channel information corresponding to the corrected channel information, instead of the
corrected channel information itself. The centralized node 200 (information acquisition unit 231) may then acquire the
indication information, and the centralized node 200 (control unit 233) may perform the scheduling on the basis of the
indication information.
[0197] Moreover, in addition to the third technical feature, the second technical feature may be employed.
[0198] This, for example, reduces the amount of information transmitted from the remote node 100 to the centralized
node 200.
[0199] The third technical feature of the first example embodiment has been described above. As described above,
in particular, the remote node 100 notifies the centralized node 200 of the terminal set information, and the centralized
node 200 performs the scheduling on the basis of the terminal set information. This, for example, allows the processing
(the processing for selecting a set of terminal apparatuses (e.g., paring of terminal apparatuses)) to be shared with the
remote node 100, which reduces the processing of scheduling by the centralized node 200.

(4) Fourth Technical Feature

[0200] Next, a fourth technical feature of the first example embodiment is described.
[0201] The centralized node 200 (control unit 233) performs scheduling for the terminal apparatus 300. The centralized
node 200 (notification unit 235) then notifies the remote node 100 of scheduling information generated as a result of the
scheduling.
[0202] The scheduling information may be information to be used by the remote node 100 in order to transmit downlink
signals (e.g., information to be used in Layer 1 (physical layer)), instead of the information itself to be transmitted to the
terminal apparatus 300 (e.g., downlink control (DCI)).
[0203] In particular, the scheduling information includes resource allocation information, and the resource allocation
information indicates a pattern of radio resources allocated to the terminal apparatus 300. This, for example, reduces
the amount of information transmitted from the centralized node 200 to the remote node 100.
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(a) Resource Pattern

[0204] For example, the resource allocation information indicates the start position and the size of the radio resources
allocated to the terminal apparatus 300, as the pattern of the radio resources allocated to the terminal apparatus 300.
[0205] More specifically, for example, the radio resources are allocated according to resource allocation type defined
in the LTE/LTE-Advanced, and the resource allocation information is information on a format corresponding to the
resource allocation type.

(b) Flow of Processing

[0206] FIG. 12 is a sequence diagram illustrating an example of a schematic flow of the processing according to the
fourth technical feature of the first example embodiment.
[0207] The centralized node 200 (control unit 233) performs scheduling for the terminal apparatus 300 (S481).
[0208] The centralized node 200 (notification unit 235) notifies the remote node 100 of scheduling information generated
as a result of the scheduling (S483). In particular, the scheduling information includes resource allocation information,
and the resource allocation information indicates a pattern of radio resources allocated to the terminal apparatus 300.
[0209] The centralized node 200 (notification unit 235) transmits data and control information to be transmitted as
downlink signals, to the remote node 100 (S485).
[0210] The remote node 100 (information acquisition unit 147) acquires the scheduling information from the centralized
node 200. The remote node 100 (transmit processing unit 149) then transmits downlink signals on the basis of the
scheduling information (S487).
[0211] The terminal apparatus 300 (receive processing unit 333) receives the downlink signals.

(c) Others

- Codebook

[0212] The scheduling information may include the index of elements included in the codebook (i.e., a codebook index).
[0213] As a first example, the codebook may be a group of candidate weight sets for spatial multiplexing or beamforming
(e.g., a weight vector or a weight matrix (e.g., precoding matrix)). In this case, the remote node 100 (transmit processing
unit 149) may select a weight set for spatial multiplexing or beamforming on the basis of the index.
[0214] As a second example, the codebook may be a group of predetermined candidate channel information. In this
case, the remote node 100 (transmit processing unit 149) may select candidate channel information on the basis of the
index and calculate a weight set for spatial multiplexing or beamforming on the basis of the candidate channel information.
[0215] Such notification of an index, for example, reduces the amount of information transmitted from the centralized
node 200 to the remote node 100.

- Channel Information

[0216] The remote node 100 (information generation unit 141) may generate channel information for the terminal
apparatus 300 by performing channel estimation on the basis of uplink signals transmitted by the terminal apparatuses
300. The remote node 100 (information generation unit 141) may then calculate a weight set (e.g., a weight vector or a
weight matrix (e.g., precoding matrix)) for spatial multiplexing or beamforming in the downlink on the basis of the generated
channel information. The remote node 100 (information generation unit 141) may then transmit downlink signals by the
use of the weight set.
[0217] Note that, even when the scheduling information includes the index of element included in the codebook as
described above, the remote node 100 (information generation unit 141) may calculate the weight set on the basis of
the generated channel information.
[0218] This, for example, enables calculation of more accurate weight set.

- Uplink

[0219] The uplink scheduling information may be information to be used by the remote node 100 in order to receive
uplink signals (e.g., information to be used in Layer 1 (physical layer)). Specifically, the scheduling information may
include downlink scheduling information and uplink scheduling information. In this case, the remote node 100 may
receive uplink signals on the basis of the scheduling information.
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(d) Combination with Another Technical Feature(s)

[0220] In addition to the above-described fourth technical feature, the first technical feature, the second technical
feature, and/or the third technical feature that are described above may be employed.
[0221] The fourth technical feature of the first example embodiment has been described above. As described above,
in particular, the scheduling information of which the centralized node 200 notifies the remote node 100 includes resource
allocation information, and the resource allocation information indicates the pattern of the radio resources allocated to
the terminal apparatus 300. This, for example, reduces the amount of information transmitted from the centralized node
200 to the remote node 100.

<<5. Second Example Embodiment>>

[0222] Next, with reference to FIG. 13 to FIG. 16, a second example embodiment of the present invention will be
described.

<5.1. Example of Configuration of Remote Node>

[0223] First, with reference to FIG. 13, an example of a configuration of each remote node 100 according to the second
example embodiment is described. FIG. 13 is a block diagram illustrating an example of a schematic configuration of
the remote node 100 according to the second example embodiment. According to FIG. 13, the remote node 100 includes
an information generation unit 151, a selection unit 153, and a notification unit 155.
[0224] Operations of the information generation unit 151, the selection unit 153, and the notification unit 155 will be
described later.
[0225] The information generation unit 151, the selection unit 153, and the notification unit 155 may be implemented
by a baseband (BB) processor and/or another processor.

<5.2. Example of Configuration of Centralized Node>

[0226] Next, with reference to FIG. 14, an example of a configuration of a centralized node 200 according to the second
example embodiment is described. FIG. 14 is a block diagram illustrating an example of a schematic configuration of
the centralized node 200 according to the second example embodiment. According to FIG. 14, the centralized node 200
includes an information acquisition unit 241 and a control unit 243.
[0227] Operations of the information acquisition unit 241 and the control unit 243 will be described later.
[0228] The information acquisition unit 241 and the control unit 243 may be implemented by a baseband (BB) processor
and/or another processor.

<5.3. Example of Configuration of Terminal Apparatus>

[0229] Next, with reference to FIG. 15, an example of a configuration of each terminal apparatus 300 according to the
second example embodiment is described. FIG. 15 is a block diagram illustrating an example of a schematic configuration
of the terminal apparatus 300 according to the second example embodiment. According to FIG. 15, the terminal apparatus
300 includes a transmit processing unit 341 and a receive processing unit 343.
[0230] Operations of the transmit processing unit 341 and the receive processing unit 343 will be described later.
[0231] The transmit processing unit 341 and the receive processing unit 343 may be implemented by a baseband
(BB) processor and/or another processor.

<5.4. Technical Feature>

[0232] Next, with reference to FIG. 16, a technical feature of the second example embodiment is described.
[0233] The terminal apparatus 300 (transmit processing unit 341) transmits uplink signals.
[0234] The remote node 100 (information generation unit 151) generates channel information for the terminal apparatus
300 by performing channel estimation on the basis of the uplink signals. The remote node 100 (selection unit 153) then
selects candidate channel information corresponding to the generated channel information from among a group of
predetermined candidate channel information. The remote node 100 (notification unit 155) thereafter notifies the cen-
tralized node 200 of indication information indicating the selected candidate channel information.
[0235] The centralized node 200 (information acquisition unit 241) acquires the indication information. The centralized
node 200 (control unit 243) performs scheduling for the terminal apparatus 300 on the basis of the indication information.
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(a) Transmission of Uplink Signals / Generation of Channel Information / Selection of Candidate Channel Information / 
Notification of Indication Information / Execution of Scheduling

[0236] Descriptions of "transmission of uplink signals", "generation of channel information", "selection of candidate
channel information", "notification of indication information", and "execution of scheduling" in the second example em-
bodiment are the same, for example, as those in the first example embodiment (except for the difference in reference
sign). Hence, overlapping descriptions are omitted here.

(b) Flow of Processing

[0237] FIG. 16 is a sequence diagram illustrating an example of a schematic flow of processing according to the
second example embodiment.
[0238] The terminal apparatus 300 (transmit processing unit 341) transmits an uplink signal (S501).
[0239] The remote node 100 (information generation unit 151) generates channel information for the terminal apparatus
300 by performing channel estimation on the basis of the uplink signals (S503).
[0240] The remote node 100 (selection unit 153) selects candidate channel information corresponding to the generated
channel information from among a group or predetermined candidate channel information (S505).
[0241] The remote node 100 (notification unit 155) then notifies the centralized node 200 of indication information
indicating the selected candidate channel information (S507).
[0242] The centralized node 200 (information acquisition unit 241) acquires the indication information. The centralized
node 200 (control unit 243) then performs scheduling for the terminal apparatus 300 on the basis of the indication
information (S509).
[0243] The example embodiments have been described above. The present invention is not limited to the above-
described example embodiments and is possible to be implemented by making various changes within the scope of the
gist of the present invention. The above-described embodiments are examples, and it should be understood by those
skilled in the art that various modified examples can be made to combinations of the example embodiments and com-
binations of constituent components and processing processes of the example embodiments and that such modified
examples are also within the scope of the present invention.
[0244] For example, the steps in any processing described herein need not be performed chronologically in the order
illustrated in the corresponding sequence diagram. For example, the steps of the processing may be performed in a
different order from the order illustrated as the corresponding sequence diagram or may be performed in parallel.
[0245] Moreover, a module (for a remote node) including constituent elements of the remote node described herein
(e.g., the information generation unit, the selection unit, the notification unit, the information acquisition unit, and/or the
transmit processing unit) may be provided. In addition, a module (for a centralized node) including constituent elements
of the centralized node described herein (e.g., the information acquisition unit, the control unit, and/or the notification
unit) may be provided. Moreover, a module (for a terminal apparatus) including the constituent elements of the terminal
apparatus described herein (e.g., the transmit processing unit and/or receive processing unit) may be provided. Moreover,
methods including processing of such constituent elements may be provided, and programs for causing processors to
execute processing of such constituent elements may be provided. Furthermore, recording media recording the programs
may be provided. It is apparent that such modules, methods, programs, and recording media are also included in the
present invention.
[0246] Some of or all the above-described example embodiments can be described as in the following Supplementary
Notes, but are not limited to the following.

(Supplementary Note 1)

[0247] An apparatus comprising:

an information generation unit configured to generate channel information for a terminal apparatus by performing
channel estimation based on uplink signals transmitted by the terminal apparatus;
a selection unit configured to select candidate channel information corresponding to the generated channel infor-
mation from among a group of predetermined candidate channel information; and
a notification unit configured to notify a first node, which performs scheduling for the terminal apparatus, of indication
information indicating the selected candidate channel information.

(Supplementary Note 2)

[0248] The apparatus according to Supplementary Note 1, wherein the indication information is an index of the selected
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candidate channel information.

(Supplementary Note 3)

[0249] The apparatus according to Supplementary Note 1 or 2, wherein the group of predetermined candidate channel
information is a codebook including predetermined candidate channel information as elements.

(Supplementary Note 4)

[0250] The apparatus according to Supplementary Note 3, wherein the codebook includes, as part of the codebook,
another codebook used by the terminal apparatus for feedback on a precoding matrix.

(Supplementary Note 5)

[0251] The apparatus according to Supplementary Note 3, wherein the codebook is a same codebook as a codebook
used by the terminal apparatus for feedback on a precoding matrix.

(Supplementary Note 6)

[0252] The apparatus according to any one of Supplementary Notes 1 to 5, wherein the uplink signals are uplink
reference signals transmitted by the terminal apparatus.

(Supplementary Note 7)

[0253] The apparatus according to Supplementary Note 6, wherein the uplink reference signals are demodulation
reference signals (DMRSs) or sounding reference signals (SRSs).

(Supplementary Note 8)

[0254] The apparatus according to any one of Supplementary Notes 1 to 7, wherein the selected candidate channel
information is candidate channel information having a high correlation with the generated channel information.

(Supplementary Note 9)

[0255] The apparatus according to any one of Supplementary Notes 1 to 8, wherein
the information generation unit is configured to generate a channel quality indicator for the terminal apparatus by meas-
uring channel quality based on uplink signals transmitted by the terminal apparatus, and
the notification unit is configured to notify the first node of the channel quality indicator.

(Supplementary Note 10)

[0256] The apparatus according to any one of Supplementary Notes 1 to 9, further comprising:

an information acquisition unit configured to acquire, from the first node, scheduling information generated as a
result of the scheduling; and
a transmit processing unit configured to transmit downlink signals based on the scheduling information.

(Supplementary Note 11)

[0257] The apparatus according to any one of Supplementary Notes 1 to 10, wherein
the information generation unit is configured to generate a channel quality indicator for the terminal apparatus by meas-
uring channel quality based on uplink signals transmitted by the terminal apparatus, and
the selection unit is configured to select whether or not to notify the first node of the indication information, based on the
channel quality indicator.

(Supplementary Note 12)

[0258] The apparatus according to Supplementary Note 11, wherein the selection unit is configured to select to notify
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the first node of the indication information when the channel quality indicator is larger than a threshold, and selects not
to notify the first node of the indication information when the channel quality indicator is smaller than the threshold.

(Supplementary Note 13)

[0259] The apparatus according to Supplementary Note 12, further comprising an information acquisition unit config-
ured to acquire, from the first node, threshold information indicating the threshold.

(Supplementary Note 14)

[0260] The apparatus according to Supplementary Note 13, wherein the information acquisition unit is configured to
acquire the threshold information from the first node at time of starting operation of the first node.

(Supplementary Note 15)

[0261] The apparatus according to Supplementary Note 13 or 14, wherein
the apparatus is a second node connected to the first node, or a module for the second node, and
the information acquisition unit is configured to acquire the threshold information from the first node at time of adding
the second node to the first node.

(Supplementary Note 16)

[0262] The apparatus according to any one of Supplementary Notes 1 to 15, wherein
the information generation unit is configured to generate channel information for each of a plurality of terminal apparatuses
by performing channel estimation based on uplink signals transmitted by each of the plurality of terminal apparatuses,
the selection unit is configured to select a set of two or more terminal apparatuses suitable for spatial multiplexing or
beamforming from among the plurality of terminal apparatuses, based on the channel information for each of the plurality
of terminal apparatuses, and
the notification unit is configured to notify the first node of terminal set information indicating the set of the two or more
terminal apparatuses.

(Supplementary Note 17)

[0263] The apparatus according to Supplementary Note 16, wherein
the selection unit is configured to generate one or more orthogonality indicators indicating degree of orthogonality
between channel information of the two or more terminal apparatuses, and
the notification unit is configured to notify the first node of the one or more orthogonality indicators.

(Supplementary Note 18)

[0264] The apparatus according to Supplementary Note 16 or 17, wherein
the information generation unit is configured to generate a channel quality indicator for each of the plurality of terminal
apparatuses by measuring channel quality based on uplink signals transmitted by each of the plurality of terminal
apparatuses, and
the notification unit is configured to notify the first node of a corrected channel quality indicator for the set of the two or
more terminal apparatuses.

(Supplementary Note 19)

[0265] The apparatus according to any one of Supplementary Notes 16 to 18, wherein the notification unit is configured
to notify the first node of corrected channel information for the set of the two or more terminal apparatuses, or indication
information indicating candidate channel information corresponding to the corrected channel information.

(Supplementary Note 20)

[0266] The apparatus according to any one of Supplementary Notes 1 to 19, wherein the apparatus is a second node
connected to the first node, or a module for the second node.



EP 3 346 747 A1

24

5

10

15

20

25

30

35

40

45

50

55

(Supplementary Note 21)

[0267] An apparatus comprising:

an information acquisition unit configured to acquire, from a second node which generates channel information for
a terminal apparatus by performing channel estimation based on uplink signals transmitted by the terminal apparatus
and selects candidate channel information corresponding to the generated channel information from among a group
of predetermined candidate channel information, indication information indicating the selected candidate channel
information; and
a control unit configured to perform scheduling for the terminal apparatus based on the indication information.

(Supplementary Note 22)

[0268] The apparatus according to Supplementary Note 21, wherein
the information acquisition unit is configured to acquire a channel quality indicator for the terminal apparatus from the
second node, and
the control unit is configured to perform the scheduling for the terminal apparatus, further based on the channel quality
indicator.

(Supplementary Note 23)

[0269] The apparatus according to Supplementary Note 21 or 22, further comprising a notification unit configured to
notify the second node of scheduling information generated as a result of the scheduling.

(Supplementary Note 24)

[0270] The apparatus according to Supplementary Note 23, wherein the scheduling information includes resource
allocation information, adaptive modulation coding information, and spatial multiplexing information or beamforming
information.

(Supplementary Note 25)

[0271] The apparatus according to Supplementary Note 23 or 24, wherein
the scheduling information is information to be used by the second node to transmit downlink signals,
the scheduling information includes resource allocation information, and
the resource allocation information indicates a pattern of radio resources allocated to the terminal apparatus.

(Supplementary Note 26)

[0272] The apparatus according to Supplementary Note 25, wherein the resource allocation information indicates, as
the pattern, a start position and size of the radio resources allocated to the terminal apparatus.

(Supplementary Note 27)

[0273] The apparatus according to any one of Supplementary Notes 23 to 26, wherein the scheduling information
includes an index of an element included in a codebook.

(Supplementary Note 28)

[0274] The apparatus according to Supplementary Note 27, wherein
the codebook is a group of candidate weight sets for spatial multiplexing or beamforming, and
the element is a candidate weight set for spatial multiplexing or beamforming.

(Supplementary Note 29)

[0275] The apparatus according to Supplementary Note 27, wherein
the codebook is a group of predetermined candidate channel information, and
the element is predetermined candidate channel information.
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(Supplementary Note 30)

[0276] The apparatus according to any one of Supplementary Notes 21 to 29, further comprising a notification unit
configured to notify the second node of threshold information indicating a threshold to be compared with a channel
quality indicator generated by the second node.

(Supplementary Note 31)

[0277] The apparatus according to any one of Supplementary Notes 21 to 30, wherein
the information acquisition unit is configured to acquire, from the second node, terminal set information indicating a set
of two or more terminal apparatuses suitable for spatial multiplexing or beamforming, and
the control unit is configured to perform scheduling for the two or more terminal apparatuses based on the terminal set
information.

(Supplementary Note 32)

[0278] The apparatus according to Supplementary Note 31, wherein
the information acquisition unit is configured to acquire, from the second node, an orthogonality indicator indicating
degree of orthogonality between channel information of the two or more terminal apparatuses, a corrected channel
quality indicator for the set of the two or more terminal apparatuses, or corrected channel information for the set of the
two or more terminal apparatuses or indication information indicating candidate channel information corresponding to
the corrected channel information, and
the control unit is configured to perform the scheduling for the two or more terminal apparatuses, further based on the
orthogonality indicator, the corrected channel quality indicator, or the corrected channel information or the indication
information.

(Supplementary Note 33)

[0279] The apparatus according to any one of Supplementary Notes 21 to 32, wherein the apparatus is a first node
connected to the second node, or a module for the first node.

(Supplementary Note 34)

[0280] An apparatus comprising:

a transmit processing unit configured to transmit uplink signals to a second node which generates channel information
by performing channel estimation based on the uplink signals, selects candidate channel information corresponding
to the generated channel information from among a group of predetermined candidate channel information, and
notifies a first node of indication information indicating the selected candidate channel information; and
a receive processing unit configured to receive downlink signals transmitted by the second node based on a result
of scheduling performed by the first node based on the indication information.

(Supplementary Note 35)

[0281] The apparatus according to any one of Supplementary Notes 20, 33, and 34, wherein the first node and the
second node are nodes in a radio access network and share processing in the radio access network.

(Supplementary Note 36)

[0282] The apparatus according to Supplementary Note 35, wherein
the first node is a node that performs processing in a higher layer in a protocol layers of the radio access network, and
the second node is a node that performs processing in a lower layer in the protocol layers of the radio access network.

(Supplementary Note 37)

[0283] The apparatus according to any one of Supplementary Notes 20, 33, 34, 35, and 36, wherein the second node
is located away from the first node.
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(Supplementary Note 38)

[0284] A system comprising:

a first node; and
a second node connected to the first node, wherein
the second node

generates channel information for a terminal apparatus by performing channel estimation based on uplink
signals transmitted by the terminal apparatus,
selects candidate channel information corresponding to the generated channel information from among a group
of predetermined candidate channel information, and
notifies the first node of indication information indicating the selected candidate channel information, and

the first node

acquires the indication information from the second node, and
performs scheduling for the terminal apparatus based on the indication information.

(Supplementary Note 39)

[0285] A method comprising:

generating channel information for a terminal apparatus by performing channel estimation based on uplink signals
transmitted by the terminal apparatus;
selecting candidate channel information corresponding to the generated channel information from among a group
of predetermined candidate channel information; and
notifying a first node, which performs scheduling for the terminal apparatus, of indication information indicating the
selected candidate channel information.

(Supplementary Note 40)

[0286] A program for causing a processor to execute:

generating channel information for a terminal apparatus by performing channel estimation based on uplink signals
transmitted by the terminal apparatus;
selecting candidate channel information corresponding to the generated channel information from among a group
of predetermined candidate channel information; and
notifying a first node, which performs scheduling for the terminal apparatus, of indication information indicating the
selected candidate channel information.

(Supplementary Note 41)

[0287] A readable recording medium storing a program for causing a processor to execute:

generating channel information for a terminal apparatus by performing channel estimation based on uplink signals
transmitted by the terminal apparatus;
selecting candidate channel information corresponding to the generated channel information from among a group
of predetermined candidate channel information; and
notifying a first node, which performs scheduling for the terminal apparatus, of indication information indicating the
selected candidate channel information.

(Supplementary Note 42)

[0288] A method comprising:

acquiring, from a second node which generates channel information for a terminal apparatus by performing channel
estimation based on uplink signals transmitted by the terminal apparatus and selects candidate channel information
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corresponding to the generated channel information from among a group of predetermined candidate channel
information, indication information indicating the selected candidate channel information; and
performing scheduling for the terminal apparatus based on the indication information.

(Supplementary Note 43)

[0289] A program for causing a processor to execute:

acquiring, from a second node which generates channel information for a terminal apparatus by performing channel
estimation based on uplink signals transmitted by the terminal apparatus and selects candidate channel information
corresponding to the generated channel information from among a group of predetermined candidate channel
information, indication information indicating the selected candidate channel information; and
performing scheduling for the terminal apparatus based on the indication information.

(Supplementary Note 44)

[0290] A readable recording medium storing a program for causing a processor to execute:

acquiring, from a second node which generates channel information for a terminal apparatus by performing channel
estimation based on uplink signals transmitted by the terminal apparatus and selects candidate channel information
corresponding to the generated channel information from among a group of predetermined candidate channel
information, indication information indicating the selected candidate channel information; and
performing scheduling for the terminal apparatus based on the indication information.

(Supplementary Note 45)

[0291] A method comprising:

transmitting uplink signals to a second node which generates channel information by performing channel estimation
based on the uplink signals, selects candidate channel information corresponding to the generated channel infor-
mation from among a group of predetermined candidate channel information, and notifies a first node of indication
information indicating the selected candidate channel information; and
receiving downlink signals transmitted by the second node based on a result of scheduling performed by the first
node based on the indication information.

(Supplementary Note 46)

[0292] A program causing a processor to execute:

transmitting uplink signals to a second node which generates channel information by performing channel estimation
based on the uplink signals, selects candidate channel information corresponding to the generated channel infor-
mation from among a group of predetermined candidate channel information, and notifies a first node of indication
information indicating the selected candidate channel information; and
receiving downlink signals transmitted by the second node based on a result of scheduling performed by the first
node based on the indication information.

(Supplementary Note 47)

[0293] A readable recording medium storing a program for causing a processor to execute:

transmitting uplink signals to a second node which generates channel information by performing channel estimation
based on the uplink signals, selects candidate channel information corresponding to the generated channel infor-
mation from among a group of predetermined candidate channel information, and notifies a first node of indication
information indicating the selected candidate channel information; and
receiving downlink signals transmitted by the second node based on a result of scheduling performed by the first
node based on the indication information.
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(Supplementary Note 48)

[0294] A method comprising:

in a second node connected to a first node,

generating channel information for a terminal apparatus by performing channel estimation based on uplink
signals transmitted by the terminal apparatus,
selecting candidate channel information corresponding to the generated channel information from among a
group of predetermined candidate channel information, and
notifying the first node of indication information indicating the selected candidate channel information; and

in the first node,

acquiring the indication information from the second node, and
performing scheduling for the terminal apparatus based on the indication information.

(Supplementary Note 49)

[0295] An apparatus comprising:

an information generation unit configured to generate channel information for a terminal apparatus by performing
channel estimation based on uplink signals transmitted by the terminal apparatus, and generate a channel quality
indicator for the terminal apparatus by measuring channel quality based on uplink signals transmitted by the terminal
apparatus; and
a selection unit configured to select, based on the channel quality indicator, whether or not to notify a first node,
which performs scheduling for the terminal apparatus, of the channel information or indication information indicating
candidate channel information corresponding to the channel information.

(Supplementary Note 50)

[0296] A method comprising:

generating channel information for a terminal apparatus by performing channel estimation based on uplink signals
transmitted by the terminal apparatus;
generating a channel quality indicator for the terminal apparatus by measuring channel quality based on uplink
signals transmitted by the terminal apparatus; and
selecting, based on the channel quality indicator, whether or not to notify a first node, which performs scheduling
for the terminal apparatus, of the channel information or indication information indicating candidate channel infor-
mation corresponding to the channel information.

(Supplementary Note 51)

[0297] A program for causing a processor to execute:

generating channel information for a terminal apparatus by performing channel estimation based on uplink signals
transmitted by the terminal apparatus;
generating a channel quality indicator for the terminal apparatus by measuring channel quality based on uplink
signals transmitted by the terminal apparatus; and
selecting, based on the channel quality indicator, whether or not to notify a first node, which performs scheduling
for the terminal apparatus, of the channel information or indication information indicating candidate channel infor-
mation corresponding to the channel information.

(Supplementary Note 52)

[0298] A readable recording medium storing a program for causing a processor to execute:

generating channel information for a terminal apparatus by performing channel estimation based on uplink signals
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transmitted by the terminal apparatus;
generating a channel quality indicator for the terminal apparatus by measuring channel quality based on uplink
signals transmitted by the terminal apparatus; and
selecting, based on the channel quality indicator, whether or not to notify a first node, which performs scheduling
for the terminal apparatus, of the channel information or indication information indicating candidate channel infor-
mation corresponding to the channel information.

(Supplementary Note 53)

[0299] An apparatus comprising:

an information generation unit configured to generate channel information for each of a plurality of terminal appa-
ratuses by performing channel estimation based on uplink signals transmitted by each of the plurality of terminal
apparatuses;
a selection unit configured to select a set of two or more terminal apparatuses suitable for spatial multiplexing or
beamforming from among the plurality of terminal apparatuses, based on the channel information for each of the
plurality of terminal apparatuses; and
a notification unit configured to notify a first node, which performs scheduling for the terminal apparatuses, of terminal
set information indicating the set of the two or more terminal apparatuses.

(Supplementary Note 54)

[0300] A method comprising:

generating channel information for each of a plurality of terminal apparatuses by performing channel estimation
based on uplink signals transmitted by each of the plurality of terminal apparatuses;
selecting a set of two or more terminal apparatuses suitable for spatial multiplexing or beamforming from among
the plurality of terminal apparatuses, based on the channel information for each of the plurality of terminal appara-
tuses; and
notifying a first node, which performs scheduling for the terminal apparatuses, of terminal set information indicating
the set of the two or more terminal apparatuses.

(Supplementary Note 55)

[0301] A program for causing a processor to execute:

generating channel information for each of a plurality of terminal apparatuses by performing channel estimation
based on uplink signals transmitted by each of the plurality of terminal apparatuses;
selecting a set of two or more terminal apparatuses suitable for spatial multiplexing or beamforming from among
the plurality of terminal apparatuses, based on the channel information for each of the plurality of terminal appara-
tuses; and
notifying a first node, which performs scheduling for the terminal apparatuses, of terminal set information indicating
the set of the two or more terminal apparatuses.

(Supplementary Note 56)

[0302] A readable recording medium storing a program for causing a processor to execute:

generating channel information for each of a plurality of terminal apparatuses by performing channel estimation
based on uplink signals transmitted by each of the plurality of terminal apparatuses;
selecting a set of two or more terminal apparatuses suitable for spatial multiplexing or beamforming from among
the plurality of terminal apparatuses, based on the channel information for each of the plurality of terminal appara-
tuses; and
notifying a first node, which performs scheduling for the terminal apparatuses, of terminal set information indicating
the set of the two or more terminal apparatuses.
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(Supplementary Note 57)

[0303] An apparatus comprising:

an information acquisition unit configured to acquire, from a second node which generates channel information for
each of a plurality of terminal apparatuses by performing channel estimation based on uplink signals transmitted by
each of the plurality of terminal apparatuses, and selects a set of two or more terminal apparatuses suitable for
spatial multiplexing or beamforming from among the plurality of terminal apparatuses based on the channel infor-
mation for each of the plurality of terminal apparatuses, the terminal set information indicating the set of the two or
more terminal apparatuses; and
a control unit configured to perform scheduling for the two or more terminal apparatuses based on the terminal set
information.

(Supplementary Note 58)

[0304] A method comprising:

acquiring, from a second node which generates channel information for each of a plurality of terminal apparatuses
by performing channel estimation based on uplink signals transmitted by each of the plurality of terminal apparatuses,
and selects a set of two or more terminal apparatuses suitable for spatial multiplexing or beamforming from among
the plurality of terminal apparatuses based on the channel information for each of the plurality of terminal apparatuses,
the terminal set information indicating the set of the two or more terminal apparatuses; and
performing scheduling for the two or more terminal apparatuses based on the terminal set information.

(Supplementary Note 59)

[0305] A program for causing a processor to execute:

acquiring, from a second node which generates channel information for each of a plurality of terminal apparatuses
by performing channel estimation based on uplink signals transmitted by each of the plurality of terminal apparatuses,
and selects a set of two or more terminal apparatuses suitable for spatial multiplexing or beamforming from among
the plurality of terminal apparatuses based on the channel information for each of the plurality of terminal apparatuses,
the terminal set information indicating the set of the two or more terminal apparatuses; and
performing scheduling for the two or more terminal apparatuses based on the terminal set information.

(Supplementary Note 60)

[0306] A readable recording medium storing a program for causing a processor to execute:

acquiring, from a second node which generates channel information for each of a plurality of terminal apparatuses
by performing channel estimation based on uplink signals transmitted by each of the plurality of terminal apparatuses,
and selects a set of two or more terminal apparatuses suitable for spatial multiplexing or beamforming from among
the plurality of terminal apparatuses based on the channel information for each of the plurality of terminal apparatuses,
the terminal set information indicating the set of the two or more terminal apparatuses; and
performing scheduling for the two or more terminal apparatuses based on the terminal set information.

(Supplementary Note 61)

[0307] An apparatus comprising:

a control unit configured to perform scheduling for a terminal apparatus; and
a notification unit configured to notify a second node, which transmits downlink signals to the terminal apparatus,
of scheduling information generated as a result of the scheduling, wherein
the scheduling information is information to be used by the second node to transmit the downlink signals,
the scheduling information includes resource allocation information, and
the resource allocation information indicates a pattern of radio resources allocated to the terminal apparatus.
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(Supplementary Note 62)

[0308] A method comprising:

performing scheduling for a terminal apparatus; and
notifying a second node, which transmits downlink signals to the terminal apparatus, of scheduling information
generated as a result of the scheduling, wherein
the scheduling information is information to be used by the second node to transmit the downlink signals,
the scheduling information includes resource allocation information, and
the resource allocation information indicates a pattern of radio resources allocated to the terminal apparatus.

(Supplementary Note 63)

[0309] A program for causing a processor to execute:

performing scheduling for a terminal apparatus; and
notifying a second node, which transmits downlink signals to the terminal apparatus, of scheduling information
generated as a result of the scheduling, wherein
the scheduling information is information to be used by the second node to transmit the downlink signals,
the scheduling information includes resource allocation information, and
the resource allocation information indicates a pattern of radio resources allocated to the terminal apparatus.

(Supplementary Note 64)

[0310] A readable recording medium storing a program for causing processor to execute:

performing scheduling for a terminal apparatus; and
notifying a second node, which transmits downlink signals to the terminal apparatus, of scheduling information
generated as a result of the scheduling, wherein
the scheduling information is information to be used by the second node to transmit the downlink signals,
the scheduling information includes resource allocation information, and
the resource allocation information indicates a pattern of radio resources allocated to the terminal apparatus.

(Supplementary Note 65)

[0311] An apparatus comprising:

an information acquisition unit configured to acquire, from a first node performing scheduling for a terminal apparatus,
scheduling information generated as a result of the scheduling; and
a transmit processing unit configured to transmit downlink signals based on the scheduling information, wherein
the scheduling information includes resource allocation information, and
the resource allocation information indicates a pattern of radio resources allocated to the terminal apparatus.

(Supplementary Note 66)

[0312] A method comprising:

acquiring, from a first node performing scheduling for a terminal apparatus, scheduling information generated as a
result of the scheduling; and
transmitting downlink signals based on the scheduling information, wherein
the scheduling information includes resource allocation information, and
the resource allocation information indicates a pattern of radio resources allocated to the terminal apparatus.

(Supplementary Note 67)

[0313] A program for causing a processor to execute:

acquiring, from a first node performing scheduling for a terminal apparatus, scheduling information generated as a
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result of the scheduling; and
transmitting downlink signals based on the scheduling information, wherein
the scheduling information includes resource allocation information, and
the resource allocation information indicates a pattern of radio resources allocated to the terminal apparatus.

(Supplementary Note 68)

[0314] A readable recording medium storing a program for causing a processor to execute:

acquiring, from a first node performing scheduling for a terminal apparatus, scheduling information generated as a
result of the scheduling; and
transmitting downlink signals based on the scheduling information, wherein
the scheduling information includes resource allocation information, and
the resource allocation information indicates a pattern of radio resources allocated to the terminal apparatus.

(Supplementary Note 69)

[0315] The apparatus according to any one of Supplementary Notes 49, 53, and 65, wherein the apparatus is a second
node connected to the first node, or a module for the second node.

(Supplementary Note 70)

[0316] The apparatus according to Supplementary Note 57 or 61, wherein the apparatus is a first node connected to
the second node, or a module for the first node.
[0317] This application claims priority based on Japanese Patent Application No. 2015-170226 filed on August 31,
2015, the entire disclosure of which is incorporated herein.

Reference Signs List

[0318]

1 System
10, 80 Communication area
70 Evolved node B (eNB)
90 User equipment (UE)
20 Transmission line
100 Remote node
141, 151 Information generation unit
143, 153 Selection unit
145, 155 Notification unit
147 Information acquisition unit
149 Transmit processing unit
200 Centralized node
231, 241 Information acquisition unit
233, 243 Control unit
235 Notification unit
300 Terminal apparatus
331, 341 Transmit processing unit
333, 343 Receive processing unit

Claims

1. An apparatus comprising:

an information generation unit configured to generate channel information for a terminal apparatus by performing
channel estimation based on uplink signals transmitted by the terminal apparatus;
a selection unit configured to select candidate channel information corresponding to the generated channel
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information from among a group of predetermined candidate channel information; and
a notification unit configured to notify a first node, which performs scheduling for the terminal apparatus, of
indication information indicating the selected candidate channel information.

2. The apparatus according to claim 1, wherein the indication information is an index of the selected candidate channel
information.

3. The apparatus according to claim 1 or 2, wherein the group of predetermined candidate channel information is a
codebook including predetermined candidate channel information as elements.

4. The apparatus according to claim 3, wherein the codebook includes, as part of the codebook, another codebook
used by the terminal apparatus for feedback on a precoding matrix.

5. The apparatus according to claim 3, wherein the codebook is a same codebook as a codebook used by the terminal
apparatus for feedback on a precoding matrix.

6. The apparatus according to any one of claims 1 to 5, wherein the uplink signals are uplink reference signals transmitted
by the terminal apparatus.

7. The apparatus according to claim 6, wherein the uplink reference signals are demodulation reference signals
(DMRSs) or sounding reference signals (SRSs).

8. The apparatus according to any one of claims 1 to 7, wherein the selected candidate channel information is candidate
channel information having a high correlation with the generated channel information.

9. The apparatus according to any one of claims 1 to 8, wherein

the information generation unit is configured to generate a channel quality indicator for the terminal apparatus
by measuring channel quality based on uplink signals transmitted by the terminal apparatus, and
the notification unit is configured to notify the first node of the channel quality indicator.

10. The apparatus according to any one of claims 1 to 9, further comprising:

an information acquisition unit configured to acquire, from the first node, scheduling information generated as
a result of the scheduling; and
a transmit processing unit configured to transmit downlink signals based on the scheduling information.

11. The apparatus according to any one of claims 1 to 10, wherein

the information generation unit is configured to generate a channel quality indicator for the terminal apparatus
by measuring channel quality based on uplink signals transmitted by the terminal apparatus, and
the selection unit is configured to select whether or not to notify the first node of the indication information, based
on the channel quality indicator.

12. The apparatus according to claim 11, wherein the selection unit is configured to select to notify the first node of the
indication information when the channel quality indicator is larger than a threshold, and selects not to notify the first
node of the indication information when the channel quality indicator is smaller than the threshold.

13. The apparatus according to claim 12, further comprising an information acquisition unit configured to acquire, from
the first node, threshold information indicating the threshold.

14. The apparatus according to claim 13, wherein the information acquisition unit is configured to acquire the threshold
information from the first node at time of starting operation of the first node.

15. The apparatus according to claim 13 or 14, wherein

the apparatus is a second node connected to the first node, or a module for the second node, and
the information acquisition unit is configured to acquire the threshold information from the first node at time of
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adding the second node to the first node.

16. The apparatus according to any one of claims 1 to 15, wherein

the information generation unit is configured to generate channel information for each of a plurality of terminal
apparatuses by performing channel estimation based on uplink signals transmitted by each of the plurality of
terminal apparatuses,
the selection unit is configured to select a set of two or more terminal apparatuses suitable for spatial multiplexing
or beamforming from among the plurality of terminal apparatuses, based on the channel information for each
of the plurality of terminal apparatuses, and
the notification unit is configured to notify the first node of terminal set information indicating the set of the two
or more terminal apparatuses.

17. The apparatus according to claim 16, wherein

the selection unit is configured to generate one or more orthogonality indicators indicating degree of orthogonality
between channel information of the two or more terminal apparatuses, and
the notification unit is configured to notify the first node of the one or more orthogonality indicators.

18. The apparatus according to claim 16 or 17, wherein

the information generation unit is configured to generate a channel quality indicator for each of the plurality of
terminal apparatuses by measuring channel quality based on uplink signals transmitted by each of the plurality
of terminal apparatuses, and
the notification unit is configured to notify the first node of a corrected channel quality indicator for the set of the
two or more terminal apparatuses.

19. The apparatus according to any one of claims 16 to 18, wherein the notification unit is configured to notify the first
node of corrected channel information for the set of the two or more terminal apparatuses, or indication information
indicating candidate channel information corresponding to the corrected channel information.

20. The apparatus according to any one of claims 1 to 19, wherein the apparatus is a second node connected to the
first node, or a module for the second node.

21. An apparatus comprising:

an information acquisition unit configured to acquire, from a second node which generates channel information
for a terminal apparatus by performing channel estimation based on uplink signals transmitted by the terminal
apparatus and selects candidate channel information corresponding to the generated channel information from
among a group of predetermined candidate channel information, indication information indicating the selected
candidate channel information; and
a control unit configured to perform scheduling for the terminal apparatus based on the indication information.

22. The apparatus according to claim 21, wherein

the information acquisition unit is configured to acquire a channel quality indicator for the terminal apparatus
from the second node, and
the control unit is configured to perform the scheduling for the terminal apparatus, further based on the channel
quality indicator.

23. The apparatus according to claim 21 or 22, further comprising a notification unit configured to notify the second
node of scheduling information generated as a result of the scheduling.

24. The apparatus according to claim 23, wherein the scheduling information includes resource allocation information,
adaptive modulation coding information, and spatial multiplexing information or beamforming information.

25. The apparatus according to claim 23 or 24, wherein
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the scheduling information is information to be used by the second node to transmit downlink signals,
the scheduling information includes resource allocation information, and
the resource allocation information indicates a pattern of radio resources allocated to the terminal apparatus.

26. The apparatus according to claim 25, wherein the resource allocation information indicates, as the pattern, a start
position and size of the radio resources allocated to the terminal apparatus.

27. The apparatus according to any one of claims 23 to 26, wherein the scheduling information includes an index of an
element included in a codebook.

28. The apparatus according to claim 27, wherein

the codebook is a group of candidate weight sets for spatial multiplexing or beamforming, and
the element is a candidate weight set for spatial multiplexing or beamforming.

29. The apparatus according to claim 27, wherein

the codebook is a group of predetermined candidate channel information, and
the element is predetermined candidate channel information.

30. The apparatus according to any one of claims 21 to 29, further comprising a notification unit configured to notify the
second node of threshold information indicating a threshold to be compared with a channel quality indicator generated
by the second node.

31. The apparatus according to any one of claims 21 to 30, wherein

the information acquisition unit is configured to acquire, from the second node, terminal set information indicating
a set of two or more terminal apparatuses suitable for spatial multiplexing or beamforming, and
the control unit is configured to perform scheduling for the two or more terminal apparatuses based on the
terminal set information.

32. The apparatus according to claim 31, wherein

the information acquisition unit is configured to acquire, from the second node, an orthogonality indicator indi-
cating degree of orthogonality between channel information of the two or more terminal apparatuses, a corrected
channel quality indicator for the set of the two or more terminal apparatuses, or corrected channel information
for the set of the two or more terminal apparatuses or indication information indicating candidate channel
information corresponding to the corrected channel information, and
the control unit is configured to perform the scheduling for the two or more terminal apparatuses, further based
on the orthogonality indicator, the corrected channel quality indicator, or the corrected channel information or
the indication information.

33. The apparatus according to any one of claims 21 to 32, wherein the apparatus is a first node connected to the
second node, or a module for the first node.

34. An apparatus comprising:

a transmit processing unit configured to transmit uplink signals to a second node which generates channel
information by performing channel estimation based on the uplink signals, selects candidate channel information
corresponding to the generated channel information from among a group of predetermined candidate channel
information, and notifies a first node of indication information indicating the selected candidate channel infor-
mation; and
a receive processing unit configured to receive downlink signals transmitted by the second node based on a
result of scheduling performed by the first node based on the indication information.

35. The apparatus according to any one of claims 20, 33, and 34, wherein the first node and the second node are nodes
in a radio access network and share processing in the radio access network.
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36. The apparatus according to claim 35, wherein

the first node is a node that performs processing in a higher layer in protocol layers of the radio access network,
and
the second node is a node that performs processing in a lower layer in the protocol layers of the radio access
network.

37. The apparatus according to any one of claims 20, 33, 34, 35, and 36, wherein the second node is located away
from the first node.

38. A system comprising:

a first node; and
a second node connected to the first node, wherein
the second node

generates channel information for a terminal apparatus by performing channel estimation based on uplink
signals transmitted by the terminal apparatus,
selects candidate channel information corresponding to the generated channel information from among a
group of predetermined candidate channel information, and
notifies the first node of indication information indicating the selected candidate channel information, and

the first node

acquires the indication information from the second node, and
performs scheduling for the terminal apparatus based on the indication information.

39. A method comprising:

generating channel information for a terminal apparatus by performing channel estimation based on uplink
signals transmitted by the terminal apparatus;
selecting candidate channel information corresponding to the generated channel information from among a
group of predetermined candidate channel information; and
notifying a first node, which performs scheduling for the terminal apparatus, of indication information indicating
the selected candidate channel information.

40. A program for causing a processor to execute:

generating channel information for a terminal apparatus by performing channel estimation based on uplink
signals transmitted by the terminal apparatus;
selecting candidate channel information corresponding to the generated channel information from among a
group of predetermined candidate channel information; and
notifying a first node, which performs scheduling for the terminal apparatus, of indication information indicating
the selected candidate channel information.

41. A readable recording medium storing a program for causing a processor to execute:

generating channel information for a terminal apparatus by performing channel estimation based on uplink
signals transmitted by the terminal apparatus;
selecting candidate channel information corresponding to the generated channel information from among a
group of predetermined candidate channel information; and
notifying a first node, which performs scheduling for the terminal apparatus, of indication information indicating
the selected candidate channel information.

42. A method comprising:

acquiring, from a second node which generates channel information for a terminal apparatus by performing
channel estimation based on uplink signals transmitted by the terminal apparatus and selects candidate channel
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information corresponding to the generated channel information from among a group of predetermined candidate
channel information, indication information indicating the selected candidate channel information; and
performing scheduling for the terminal apparatus based on the indication information.

43. A program for causing a processor to execute:

acquiring, from a second node which generates channel information for a terminal apparatus by performing
channel estimation based on uplink signals transmitted by the terminal apparatus and selects candidate channel
information corresponding to the generated channel information from among a group of predetermined candidate
channel information, indication information indicating the selected candidate channel information; and
performing scheduling for the terminal apparatus based on the indication information.

44. A readable recording medium storing a program for causing a processor to execute:

acquiring, from a second node which generates channel information for a terminal apparatus by performing
channel estimation based on uplink signals transmitted by the terminal apparatus and selects candidate channel
information corresponding to the generated channel information from among a group of predetermined candidate
channel information, indication information indicating the selected candidate channel information; and
performing scheduling for the terminal apparatus based on the indication information.

45. A method comprising:

transmitting uplink signals to a second node which generates channel information by performing channel esti-
mation based on the uplink signals, selects candidate channel information corresponding to the generated
channel information from among a group of predetermined candidate channel information, and notifies a first
node of indication information indicating the selected candidate channel information; and
receiving downlink signals transmitted by the second node based on a result of scheduling performed by the
first node based on the indication information.

46. A program causing a processor to execute:

transmitting uplink signals to a second node which generates channel information by performing channel esti-
mation based on the uplink signals, selects candidate channel information corresponding to the generated
channel information from among a group of predetermined candidate channel information, and notifies a first
node of indication information indicating the selected candidate channel information; and
receiving downlink signals transmitted by the second node based on a result of scheduling performed by the
first node based on the indication information.

47. A readable recording medium storing a program for causing a processor to execute:

transmitting uplink signals to a second node which generates channel information by performing channel esti-
mation based on the uplink signals, selects candidate channel information corresponding to the generated
channel information from among a group of predetermined candidate channel information, and notifies a first
node of indication information indicating the selected candidate channel information; and
receiving downlink signals transmitted by the second node based on a result of scheduling performed by the
first node based on the indication information.

48. A method comprising:

in a second node connected to a first node,

generating channel information for a terminal apparatus by performing channel estimation based on uplink
signals transmitted by the terminal apparatus,
selecting candidate channel information corresponding to the generated channel information from among
a group of predetermined candidate channel information, and
notifying the first node of indication information indicating the selected candidate channel information; and

in the first node,
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acquiring the indication information from the second node, and
performing scheduling for the terminal apparatus based on the indication information.

49. An apparatus comprising:

an information generation unit configured to generate channel information for a terminal apparatus by performing
channel estimation based on uplink signals transmitted by the terminal apparatus, and generate a channel
quality indicator for the terminal apparatus by measuring channel quality based on uplink signals transmitted
by the terminal apparatus; and
a selection unit configured to select, based on the channel quality indicator, whether or not to notify a first node,
which performs scheduling for the terminal apparatus, of the channel information or indication information
indicating candidate channel information corresponding to the channel information.

50. A method comprising:

generating channel information for a terminal apparatus by performing channel estimation based on uplink
signals transmitted by the terminal apparatus;
generating a channel quality indicator for the terminal apparatus by measuring channel quality based on uplink
signals transmitted by the terminal apparatus; and
selecting, based on the channel quality indicator, whether or not to notify a first node, which performs scheduling
for the terminal apparatus, of the channel information or indication information indicating candidate channel
information corresponding to the channel information.

51. A program for causing a processor to execute:

generating channel information for a terminal apparatus by performing channel estimation based on uplink
signals transmitted by the terminal apparatus;
generating a channel quality indicator for the terminal apparatus by measuring channel quality based on uplink
signals transmitted by the terminal apparatus; and
selecting, based on the channel quality indicator, whether or not to notify a first node, which performs scheduling
for the terminal apparatus, of the channel information or indication information indicating candidate channel
information corresponding to the channel information.

52. A readable recording medium storing a program for causing a processor to execute:

generating channel information for a terminal apparatus by performing channel estimation based on uplink
signals transmitted by the terminal apparatus;
generating a channel quality indicator for the terminal apparatus by measuring channel quality based on uplink
signals transmitted by the terminal apparatus; and
selecting, based on the channel quality indicator, whether or not to notify a first node, which performs scheduling
for the terminal apparatus, of the channel information or indication information indicating candidate channel
information corresponding to the channel information.

53. An apparatus comprising:

an information generation unit configured to generate channel information for each of a plurality of terminal
apparatuses by performing channel estimation based on uplink signals transmitted by each of the plurality of
terminal apparatuses;
a selection unit configured to select a set of two or more terminal apparatuses suitable for spatial multiplexing
or beamforming from among the plurality of terminal apparatuses, based on the channel information for each
of the plurality of terminal apparatuses; and
a notification unit configured to notify a first node, which performs scheduling for the terminal apparatuses, of
terminal set information indicating the set of the two or more terminal apparatuses.

54. A method comprising:

generating channel information for each of a plurality of terminal apparatuses by performing channel estimation
based on uplink signals transmitted by each of the plurality of terminal apparatuses;
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selecting a set of two or more terminal apparatuses suitable for spatial multiplexing or beamforming from among
the plurality of terminal apparatuses, based on the channel information for each of the plurality of terminal
apparatuses; and
notifying a first node, which performs scheduling for the terminal apparatuses, of terminal set information indi-
cating the set of the two or more terminal apparatuses.

55. A program for causing a processor to execute:

generating channel information for each of a plurality of terminal apparatuses by performing channel estimation
based on uplink signals transmitted by each of the plurality of terminal apparatuses;
selecting a set of two or more terminal apparatuses suitable for spatial multiplexing or beamforming from among
the plurality of terminal apparatuses, based on the channel information for each of the plurality of terminal
apparatuses; and
notifying a first node, which performs scheduling for the terminal apparatuses, of terminal set information indi-
cating the set of the two or more terminal apparatuses.

56. A readable recording medium storing a program for causing a processor to execute:

generating channel information for each of a plurality of terminal apparatuses by performing channel estimation
based on uplink signals transmitted by each of the plurality of terminal apparatuses;
selecting a set of two or more terminal apparatuses suitable for spatial multiplexing or beamforming from among
the plurality of terminal apparatuses, based on the channel information for each of the plurality of terminal
apparatuses; and
notifying a first node, which performs scheduling for the terminal apparatuses, of terminal set information indi-
cating the set of the two or more terminal apparatuses.

57. An apparatus comprising:

an information acquisition unit configured to acquire, from a second node which generates channel information
for each of a plurality of terminal apparatuses by performing channel estimation based on uplink signals trans-
mitted by each of the plurality of terminal apparatuses, and selects a set of two or more terminal apparatuses
suitable for spatial multiplexing or beamforming from among the plurality of terminal apparatuses based on the
channel information for each of the plurality of terminal apparatuses, the terminal set information indicating the
set of the two or more terminal apparatuses; and
a control unit configured to perform scheduling for the two or more terminal apparatuses based on the terminal
set information.

58. A method comprising:

acquiring, from a second node which generates channel information for each of a plurality of terminal apparatuses
by performing channel estimation based on uplink signals transmitted by each of the plurality of terminal appa-
ratuses, and selects a set of two or more terminal apparatuses suitable for spatial multiplexing or beamforming
from among the plurality of terminal apparatuses based on the channel information for each of the plurality of
terminal apparatuses, the terminal set information indicating the set of the two or more terminal apparatuses; and
performing scheduling for the two or more terminal apparatuses based on the terminal set information.

59. A program for causing a processor to execute:

acquiring, from a second node which generates channel information for each of a plurality of terminal apparatuses
by performing channel estimation based on uplink signals transmitted by each of the plurality of terminal appa-
ratuses, and selects a set of two or more terminal apparatuses suitable for spatial multiplexing or beamforming
from among the plurality of terminal apparatuses based on the channel information for each of the plurality of
terminal apparatuses, the terminal set information indicating the set of the two or more terminal apparatuses; and
performing scheduling for the two or more terminal apparatuses based on the terminal set information.

60. A readable recording medium storing a program for causing a processor to execute:

acquiring, from a second node which generates channel information for each of a plurality of terminal apparatuses
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by performing channel estimation based on uplink signals transmitted by each of the plurality of terminal appa-
ratuses, and selects a set of two or more terminal apparatuses suitable for spatial multiplexing or beamforming
from among the plurality of terminal apparatuses based on the channel information for each of the plurality of
terminal apparatuses, the terminal set information indicating the set of the two or more terminal apparatuses; and
performing scheduling for the two or more terminal apparatuses based on the terminal set information.

61. An apparatus comprising:

a control unit configured to perform scheduling for a terminal apparatus; and
a notification unit configured to notify a second node, which transmits downlink signals to the terminal apparatus,
of scheduling information generated as a result of the scheduling, wherein
the scheduling information is information to be used by the second node to transmit the downlink signals,
the scheduling information includes resource allocation information, and
the resource allocation information indicates a pattern of radio resources allocated to the terminal apparatus.

62. A method comprising:

performing scheduling for a terminal apparatus; and
notifying a second node, which transmits downlink signals to the terminal apparatus, of scheduling information
generated as a result of the scheduling, wherein
the scheduling information is information to be used by the second node to transmit the downlink signals,
the scheduling information includes resource allocation information, and
the resource allocation information indicates a pattern of radio resources allocated to the terminal apparatus.

63. A program for causing a processor to execute:

performing scheduling for a terminal apparatus; and
notifying a second node, which transmits downlink signals to the terminal apparatus, of scheduling information
generated as a result of the scheduling, wherein
the scheduling information is information to be used by the second node to transmit the downlink signals,
the scheduling information includes resource allocation information, and
the resource allocation information indicates a pattern of radio resources allocated to the terminal apparatus.

64. A readable recording medium storing a program for causing processor to execute:

performing scheduling for a terminal apparatus; and
notifying a second node, which transmits downlink signals to the terminal apparatus, of scheduling information
generated as a result of the scheduling, wherein
the scheduling information is information to be used by the second node to transmit the downlink signals,
the scheduling information includes resource allocation information, and
the resource allocation information indicates a pattern of radio resources allocated to the terminal apparatus.

65. An apparatus comprising:

an information acquisition unit configured to acquire, from a first node performing scheduling for a terminal
apparatus, scheduling information generated as a result of the scheduling; and
a transmit processing unit configured to transmit downlink signals based on the scheduling information, wherein
the scheduling information includes resource allocation information, and
the resource allocation information indicates a pattern of radio resources allocated to the terminal apparatus.

66. A method comprising:

acquiring, from a first node performing scheduling for a terminal apparatus, scheduling information generated
as a result of the scheduling; and
transmitting downlink signals based on the scheduling information, wherein
the scheduling information includes resource allocation information, and
the resource allocation information indicates a pattern of radio resources allocated to the terminal apparatus.
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67. A program for causing a processor to execute:

acquiring, from a first node performing scheduling for a terminal apparatus, scheduling information generated
as a result of the scheduling; and
transmitting downlink signals based on the scheduling information, wherein
the scheduling information includes resource allocation information, and
the resource allocation information indicates a pattern of radio resources allocated to the terminal apparatus.

68. A readable recording medium storing a program for causing a processor to execute:

acquiring, from a first node performing scheduling for a terminal apparatus, scheduling information generated
as a result of the scheduling; and
transmitting downlink signals based on the scheduling information, wherein
the scheduling information includes resource allocation information, and
the resource allocation information indicates a pattern of radio resources allocated to the terminal apparatus.

69. The apparatus according to any one of claims 49, 53, and 65, wherein the apparatus is a second node connected
to the first node, or a module for the second node.

70. The apparatus according to claim 57 or 61, wherein the apparatus is a first node connected to the second node, or
a module for the first node.
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