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(54) WIRELESS COMMUNICATION DEVICE

(57) The present technology relates to a wireless
communication device that is adapted to be capable of
effectively utilizing frequency resources.

The wireless communication device is a wireless
communication device that is connected to one or a plu-
rality of target wireless communication devices, and that
includes: a transmission unit that transmits, to another
wireless communication device, a measurement request
signal requesting measurement related to a propagation
status of a signal from the target wireless communication
device; and a receiving unit that receives a measurement
request response signal transmitted from the another
wireless communication device in response to the meas-
urement request signal, the measurement request re-
sponse signal including a result of the measurement. The
present technology can be applied to a wireless base
station and a wireless terminal station.
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Description

TECHNICAL FIELD

[0001] The present technology relates to a wireless communication device, and in particular, relates to a wireless
communication device that is adapted to be capable of effectively utilizing frequency resources.

BACKGROUND ART

[0002] Conventionally, various technologies are proposed as technologies related to wireless communications.
[0003] For example, as a technology related to wireless communications, there is proposed a technology in which a
frame is given/received between wireless communication devices such as a wireless base station (Access Point (AP))
and a wireless terminal station (Station (STA)) so as to support cooperative and sectorized transmission (refer to, for
example, Patent Document 1).

CITATION LIST

PATENT DOCUMENT

[0004] Patent Document 1: Japanese Patent Application Laid-Open No. 2016-526856

SUMMARY OF THE INVENTION

PROBLEMS TO BE SOLVED BY THE INVENTION

[0005] Incidentally, in recent years, with the spread of wireless communication systems in conformity with the Institute
of Electrical and Electronic Engineers (IEEE) 802.11 that are wireless communication standards, there is a case where
a plurality of wireless base stations (access points (APs)) is installed at home.
[0006] According to the current standards, a wireless base station (AP) to be connected is determined by independent
judgment of a wireless terminal station (station (STA)). Therefore, there occurs a phenomenon called Sticky Client in
which even if, for example, movement of a wireless terminal station (STA) causes a wireless base station (AP) serving
as the optimum connection destination to change, the wireless terminal station (STA) tries to keep connection to the
wireless base station (AP) that is in a connection state.
[0007] As the result, efficiency in the use of frequency resources decreases, which disables efficient communication
in each Basic Service Set (BSS).
[0008] The present technology has been devised in consideration of such a situation, and is adapted to be capable
of effectively utilizing frequency resources.

SOLUTIONS TO PROBLEMS

[0009] A wireless communication device according to a first aspect of the present technology is a wireless communi-
cation device that is connected to one or a plurality of target wireless communication devices, and that includes: a
transmission unit that transmits, to another wireless communication device, a measurement request signal requesting
measurement related to a propagation status of a signal from the target wireless communication device; and a receiving
unit that receives a measurement request response signal transmitted from the another wireless communication device
in response to the measurement request signal, the measurement request response signal including a result of the
measurement.
[0010] According to the first aspect of the present technology, in a wireless communication device connected to one
or a plurality of target wireless communication devices, a measurement request signal requesting measurement related
to a propagation status of a signal from the target wireless communication device is transmitted to another wireless
communication device, and a measurement request response signal transmitted from the another wireless communi-
cation device in response to the measurement request signal is received, the measurement request response signal
including a result of the measurement.
[0011] A wireless communication device according to a second aspect of the present technology includes: a receiving
unit that, with respect to one or a plurality of target wireless communication devices connected to another wireless
communication device, receives a measurement request signal requesting measurement related to a propagation status
of a signal from the target wireless communication device, the measurement request signal having been transmitted
from the another wireless communication device; a signal generation unit that, in response to the measurement request
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signal, generates a measurement request response signal including a result of the measurement related to the propa-
gation status of the signal from the target wireless communication device; and a transmission unit that transmits the
measurement request response signal to the another wireless communication device.
[0012] According to the second aspect of the present technology, there is provided a wireless communication device
in which: with respect to one or a plurality of target wireless communication devices connected to another wireless
communication device, a measurement request signal requesting measurement related to a propagation status of a
signal from the target wireless communication device is received, the measurement request signal having been trans-
mitted from the another wireless communication device; in response to the measurement request signal, a measurement
request response signal including a result of the measurement related to the propagation status of the signal from the
target wireless communication device is generated; and the measurement request response signal is transmitted to the
another wireless communication device.
[0013] A wireless communication device according to a third aspect of the present technology includes: a receiving
unit that receives a connection request inducing signal that has been transmitted from a first wireless communication
device connected, and that gives an instruction on transmission of a connection request signal requesting connection
to a second wireless communication device determined as its own new connection destination; and a transmission unit
that transmits the connection request signal to the second wireless communication device according to the connection
request inducing signal.
[0014] According to the third aspect of the present technology, there is provided a wireless communication device in
which: a connection request inducing signal that has been transmitted from a first wireless communication device con-
nected, and that gives an instruction on transmission of a connection request signal requesting connection to a second
wireless communication device determined as its own new connection destination is received; and the connection request
signal is transmitted to the second wireless communication device according to the connection request inducing signal.

EFFECTS OF THE INVENTION

[0015] According to the first to third aspects of the present technology, frequency resources can be effectively utilized.
[0016] It should be noted that the effects described herein are not necessarily limited, and may be any one of the
effects described in the present disclosure.

BRIEF DESCRIPTION OF DRAWINGS

[0017]

Fig. 1 is a diagram illustrating an example of topology of a wireless network.
Fig. 2 is a diagram illustrating optimization of connection destinations, and a packet sequence.
Fig. 3 is a diagram illustrating a configuration example of a trigger frame.
Fig. 4 is a diagram illustrating an example of a Common Info field.
Fig. 5 is a diagram illustrating an example of a User Info field.
Fig. 6 is a diagram illustrating optimization of connection destinations.
Fig. 7 is a diagram illustrating an example of a measurement request frame.
Fig. 8 is a diagram illustrating an example of a measurement response frame.
Fig. 9 is a diagram illustrating a configuration example of a wireless communication device.
Fig. 10 is a flowchart illustrating connection-destination determination processing.
Fig. 11 is a flowchart illustrating connection-destination changing processing.
Fig. 12 is a flowchart illustrating response processing.
Fig. 13 is a diagram illustrating a configuration example of a computer.

MODE FOR CARRYING OUT THE INVENTION

[0018] Embodiments to which the present technology is applied will be described below with reference to the accom-
panying drawings.

<First Embodiment>

<About the present technology>

[0019] In the present technology, a wireless base station (AP) designates an appropriate wireless base station (AP),
which serves as a connection destination of a wireless terminal station (STA), by using a trigger frame (Trigger Frame)
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defined by, for example, IEEE 802.11ax, and consequently frequency resources can be effectively utilized.
[0020] Hereinafter, in particular, the wireless base station (AP) is referred to as "access point", and the wireless terminal
station (STA) is referred to as "station".
[0021] As described above, in a case where a station independently selects an access point that serves as a connection
destination, there occurs a phenomenon called Sticky Client in which even when movement or the like of the station
causes the optimum connection destination to change, a connection at the present point of time will be maintained.
[0022] Specifically, as shown in, for example, Fig. 1, it is assumed that there are two access points AP A and AP B,
the wirelessly communicatable communication ranges of which partially overlap each other.
[0023] In addition, it is assumed that stations STA1 and STA2, which are located in proximity to the access point AP
A, are in a state of being connected to the access point AP A. In other words, it is assumed that the stations STA1 and
STA2 are in a state of being under the control of the access point AP A.
[0024] Here, the state in which a station is connected to an access point is a state in which the station transmits a
connection request signal (Association Request) to the access point, the access point then transmits a connection
request response signal (Association Response) indicating that a connection is permitted in response to the connection
request signal, and consequently the station is associated.
[0025] In the state in which the station is associated (connected), the station and the access point recognize that those
devices are mutually connected, and are in a state in which the station and the access point are capable of communicating
with each other.
[0026] In addition, in Fig. 1, the stations STA1 and STA2 exist at respective positions equidistant from the access
point AP A that is a connection destination. In other words, a distance from the station STA1 to the access point AP A
is equivalent to a distance from the station STA2 to the access point AP A.
[0027] Moreover, in this example, although the station STA2 is under the control of the access point AP A, the station
STA2 exists at a position that is closer in distance to the connectable access point AP B than the access point AP A.
[0028] Therefore, there is a case where using not the access point AP A but the access point AP B as a connection
destination of the station STA2 enables more efficient communication.
[0029] Specifically, for example, it is assumed that the access point AP A and the access point AP B are both connected
to a backhaul, and even if a station is connected to any of the access point AP A and the access point AP B, the station
is capable of performing desired communication. In other words, the stations STA1 and STA2, which are under the
control of the access point AP A, both exist at positions connectable to the access point AP B.
[0030] In addition, it is assumed that the access point AP A, the access point AP B, the station STA1, and the station
STA2 exist within a communicatable range within which communications can be performed thereamong, and those
devices perform communications using the same frequency resources.
[0031] In such a case, when positional relationship among the access point AP A, the access point AP B, the station
STA1, and the station STA2 is in a state shown in Fig. 1, optimizing connection destinations as shown in, for example,
Fig. 2 enables efficiency in the use of frequency resources to be enhanced.
[0032] It should be noted that in Fig. 2, identical reference numerals are used to denote parts corresponding to those
shown in Fig. 1, and the description thereof will be omitted as appropriate. In addition, in Fig. 2, the horizontal axis
indicates the time. Further, although Fig. 2 illustrates a case where the number of stations targeted for the optimization
of connection destinations is two, the number of stations targeted for the optimization of connection destinations may
be one or two or more. Moreover, the number of access points that are candidates of new connection destinations of
stations may be two or more.
[0033] The upper side of Fig. 2 illustrates an example of a packet sequence used in a case where connection desti-
nations are not optimized.
[0034] In this example, the station STA1 and the station STA2 are under the control of the access point AP A. First of
all, the station STA1 transmits a signal SG11 that includes one or a plurality of packets to the access point AP A.
[0035] After the signal SG11 is transmitted, the station STA2 transmits a signal SG12 that includes one or a plurality
of packets to the access point AP A. However, since the station STA1 cannot transmit a signal during that time, the
station STA1 is in a standby state.
[0036] In addition, after the transmission of the signal SG12 ends, the station STA1 transmits a signal SG13 to the
access point AP A, and after the transmission of the signal SG13, the station STA2 transmits a signal SG14 to the access
point AP A.
[0037] Here, the station STA1 and the station STA2 are located at respective positions equidistant from the access
point AP A that is the connection destination, and therefore the signals SG11 to SG14 are transmitted at the same
transmission rate.
[0038] In this manner, the station STA1 and the station STA2 perform communications by being connected to the
access point AP A. However, as shown in Fig. 1, the station STA2 exists at a position that is closer to the access point
AP B than the access point AP A.
[0039] Accordingly, performing optimization of connection destinations, in other words, handover of a connection
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destination, and changing the connection destination of the station STA2 from the access point AP A to the access point
AP B that is closer to the station STA2, enables efficiency in the use of frequency resources to be enhanced.
[0040] The lower side of Fig. 2 illustrates an example of a packet sequence used in a case where the optimization of
connection destinations causes the station STA2 to be reconnected to the access point AP B, in other words, in a case
where handover to the access point AP B is performed for the station STA2.
[0041] In this example, the station STA1 is in a state of being connected to the access point AP A, and the station
STA2 is in a state of being connected to the access point AP B.
[0042] In this case, first of all, the station STA1 transmits the signal SG11 to the access point AP A. During that time,
the station STA2 waits without transmitting a signal in order to prevent the signal from being interfered with a signal
transmitted by the station STA2 itself.
[0043] Subsequently, after the transmission of the signal SG11 ends, the station STA2 then transmits a signal SG12’
to the access point AP B, and while the signal SG12’ is transmitted, the station STA1 waits without transmitting a signal.
[0044] After the transmission of the signal SG12’ ends, the station STA1 transmits the signal SG13 to the access point
AP A, and after the transmission of the signal SG13, the station STA2 transmits a signal SG14’ to the access point AP B.
[0045] Here, a distance from the station STA2 to the access point AP B is shorter than a distance from the station
STA2 to the access point AP A, and therefore the signal SG12’ and the signal SG14’ are transmitted at a transmission
rate higher than that of the signal SG12 and the signal SG14.
[0046] In a case where a distance between a station and an access point that perform communications is short, a
propagation loss of a signal decreases. Therefore, since a signal can be received at stronger received power on the
receiving side, there is a higher possibility that the signal can be correctly received. In addition, there is thus a lower
possibility that the signal will be retransmitted. In other words, a success rate of communication increases. For this
reason, by increasing the transmission rate of the signal with the decrease in distance between the station and the
access point, higher speed communications can be performed.
[0047] On the upper and lower sides of Fig. 2, the same transmission request is made, and results in the same packet
sequence. However, since the signal SG12’ and the signal SG14’ are transmitted at a transmission rate higher than that
of the signal SG12 and the signal SG14, the time taken to transmit those signals is shortened.
[0048] As the result, in the example in which the optimization of connection destinations has been performed shown
in the lower side of Fig. 2, the communication time is shortened by the time shown in an arrow Q11 in comparison with
the example in which the optimization of connection destinations has not been performed, and accordingly the next
signal transmission can be performed by using the shortened time period.
[0049] For this reason, it is revealed that by performing the optimization of connection destinations, communication
can be completed in a shorter time period, and frequency resources can be more effectively utilized.
[0050] Next, the optimization of connection destinations as shown in, for example, Fig. 2, in other words, handover of
a station to a new connection destination, will be described.
[0051] IEEE 802.11ax that corresponds to next-generation wireless LAN standards newly defines a control signal that
is called trigger frame (Trigger Frame) having a configuration shown in, for example, Fig. 3.
[0052] The trigger frame shown in Fig. 3 can be transmitted to a plurality of wireless communication devices as
destinations, and a Common Info field indicated by characters "Common Info" stores common information shared among
one or a plurality of destinations of this trigger frame.
[0053] In addition, the trigger frame is provided with one or a plurality of User Info fields indicated by characters "User
Info", and the User Info field stores individual information provided for each destination of this trigger frame.
[0054] Besides the above, the trigger frame has a field indicated by characters "FCS", and a frame check sequence
is stored in the field.
[0055] The Common Info field of the trigger frame shown in, for example, Fig. 3 has a configuration shown in Fig. 4.
[0056] The Common Info field shown in Fig. 4 is provided with a trigger type field (Trigger Type Field) indicated by
characters "Trigger Type".
[0057] This trigger type field stores type information indicating a type of a signal that should be transmitted by a wireless
communication device designated by a trigger frame in response to receiving of the trigger frame, in other words, a type
of a data frame that should be transmitted.
[0058] In addition, the Common Info field is provided with a field indicated by characters "Length", and this field stores
information indicating a length of a trigger frame (signal length), in more detail, a length of a packet that stores the trigger
frame.
[0059] Moreover, the Common Info field is provided with a field indicated by characters "AP TX Power", and this field
stores trigger frame transmission power information indicating transmission power that is electric power at the time of
transmission of a trigger frame.
[0060] In addition, the User Info field of the trigger frame shown in Fig. 3 has a configuration shown in Fig. 5.
[0061] The User Info field shown in Fig. 5 is provided with: a field indicated by characters "AID12"; a field indicated
by characters "RU Allocation"; a field indicated by characters "Target RSSI"; and the like.
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[0062] For example, the field indicated by characters "AID12" stores information indicating a wireless communication
device that should transmit a signal, the type of which is indicated by type information, in response to receiving of a
trigger frame, in other words, sender information indicating a wireless communication device that is a sender of the
signal, the type of which is indicated by the type information. In a case where a trigger frame is provided with a plurality
of User Info fields, each of those User Info fields stores different sender information.
[0063] In addition, the field indicated by characters "RU Allocation" stores resource information indicating a frequency
resource and a space resource that should be used when the signal, the type of which is indicated by the type information,
is transmitted in response to receiving of a trigger frame.
[0064] It should be noted that in a case where it is not particularly necessary to distinguish the frequency resource
from the space resource, hereinafter the frequency resource and the space resource are also merely referred to as
resources.
[0065] The field indicated by characters "Target RSSI" stores received power information indicating received power
of a signal that should be ensured as a minimum on the receiving side of the signal when a signal, the type of which is
indicated by type information, has been transmitted in response to receiving of a trigger frame. Here, the receiving side
of the signal, the type of which is indicated by the type information, is basically an access point that is a sender of the
trigger frame.
[0066] The trigger frame that is provided with the Common Info field and the User Info field such as those described
above is, for example, transmitted from the access point to the station.
[0067] Therefore, when a station indicated by sender information in the field indicated by characters "AID12" receives
a trigger frame, after the lapse of a fixed period of time from the reception time at which the trigger frame has been
received, the station transmits a signal indicated by type information as a response signal responding to the trigger frame.
[0068] At this point, the response signal is transmitted by using the frequency resource and the space resource
designated by resource information stored in the trigger frame. In other words, the response signal is transmitted by use
of a frequency channel (frequency band) indicated by resource information, and by an antenna defined by the resource
information. A difference in space resource of a response signal means that a transmission path (path) after the response
signal has been transmitted until the response signal is received differs. Training fields of response signals transmitted
in space resources that differ from each other store signals (training) of patterns that differ from each other.
[0069] Transmission of various kinds of signals is mainly controlled by a station in the past. However, introducing such
a trigger frame enables an access point to manage transmission of a signal by a station.
[0070] In the present technology, an access point is adapted to designate an appropriate connection destination of a
station by using a trigger frame defined by IEEE 802.11ax.
[0071] An example of a series of sequences performed when an access point designates a connection destination of
a station will be described below with reference to Figs. 6 to 8.
[0072] Incidentally, here, it is assumed that in the arrangement shown in Fig. 1, the access point AP A, the access
point AP B, the station STA1, and the station STA2 exist, and the station STA1 and the station STA2 are under the
control of the access point AP A.
[0073] First of all, as shown with an arrow Q41 of Fig. 6, the access point AP A transmits a measurement request
frame (Measurement Request) to the access point AP B.
[0074] In addition, when the predetermined time elapses after the transmission of the measurement request frame,
as shown with an arrow Q42, the access point AP A transmits a trigger frame (Trigger Frame) to the station STA1 and
the station STA2 that are under the control of the access point AP A itself.
[0075] Here, the measurement request frame is a measurement request signal that requests measurement of distance
indicator information that becomes an indicator of a distance from the access point AP B to each station under the control
of the access point AP A. In other words, the measurement request frame is a measurement request signal that requests
measurement related to a propagation status of a signal between the access point AP B and a station.
[0076] The distance indicator information is, for example, reception intensity of a trigger response frame (Triggered
Response) that is a response signal responding to the trigger frame, in other words, received power or the like, at the
access point AP B.
[0077] It should be noted that the access point AP A may notify the access point AP B of frequency resources and
space resources at the time of the transmission of the trigger response frame, which are assigned to the station STA1
and the station STA2 respectively.
[0078] In addition, the trigger frame transmitted by the access point AP A is a transmission request signal that gives
an instruction on transmission of a trigger response frame for measurement of distance indicator information. A trigger
frame having a configuration shown in, for example, Fig. 3 is transmitted from the access point AP A.
[0079] In this case, in the example shown in Fig. 6, the type information is information indicating a trigger response
frame, and a trigger frame is provided with two User Info fields. Further, sender information in one User Info field is
information indicating the station STA1, and sender information in the other User Info field is information indicating the
station STA2.
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[0080] Moreover, the two User Info fields are adapted to store respective pieces of resource information different from
each other. In other words, when a trigger response frame is transmitted by the station STA1, for at least either of a
frequency resource and a space resource, a resource different from that used when a trigger response frame is transmitted
by the station STA2 is used.
[0081] For example, in a case where space resources used to transmit two trigger response frames differ from each
other, signal patterns of training fields in those trigger response frames differ. Therefore, the access point AP B is capable
of distinguishing those received trigger response frames from each other.
[0082] By the transmission of the trigger frames such as those described above, the station is notified (informed) of
the transmission timing of the trigger response frame that is a response signal responding to the trigger frame, and
consequently transmission of a trigger frame/response frame is induced.
[0083] Here, Fig. 7 illustrates an example of a measurement request frame.
[0084] In the example shown in Fig. 7, the measurement request frame includes: trigger delay amount information
indicated by characters "Trigger Delay"; a trigger body indicated by characters "Trigger Body"; and a frame check
sequence indicated by characters "FCS".
[0085] For example, the trigger delay amount information is information that indicates the elapsed time (delay time)
after a measurement request frame is transmitted until a trigger frame is transmitted.
[0086] Here, when a trigger frame has been received, a trigger response frame is transmitted after the lapse of the
predetermined time. Therefore, it can be said that the trigger delay amount information is information used to identify
the transmission timing of the trigger response frame.
[0087] In addition, the trigger body is information that includes information used to identify a station that transmits a
trigger response frame, the information including, for example, information indicating a frequency resource and a space
resource which are used at least at the time of transmission of a trigger response frame by a station.
[0088] Here, it is assumed that a trigger frame itself is treated as a trigger body. In other words, for each of the station
STA1 and the station STA2, the trigger body includes sender information indicating a station, and resource information
indicating a resource used by the station. Therefore, for example, sender information and resource information, which
are included in the trigger body, are used as information used to identify a station that transmits a trigger response frame.
[0089] Returning to the explanation of Fig. 6, when a trigger frame is transmitted in the timing shown with the arrow
Q42, the station STA1 and the station STA2 receive the trigger frame.
[0090] Subsequently, the station STA1 and the station STA2 refer to sender information included in the received trigger
frame, and when it is identified that the station STA1/station STA2 itself is a sender of a signal, the type of which is
indicated by type information, in other words, here, a sender of the trigger response frame, the station STA1 and the
station STA2 each transmit a trigger response frame as shown with an arrow Q43.
[0091] These trigger response frames are response signals, each of which is transmitted as a response to the trigger
frame that is a transmission request signal.
[0092] The station STA1 and the station STA2 each transmit a trigger response frame on the basis of the User Info
field that includes sender information indicating the station STA1/the station STA2 itself, and information stored (included)
in the Common Info field.
[0093] For example, the station STA1 and the station STA2 each transmit the trigger response frame by using trans-
mission power determined by trigger frame transmission power information and received power information which are
included in the trigger frame.
[0094] In addition, the trigger response frame is transmitted in the timing after the lapse of the predetermined time
from the reception time of the trigger frame.
[0095] The trigger response frame that has been transmitted in this manner is received not only by the access point
AP A but also by the access point AP B.
[0096] When the access point AP B receives the trigger response frame transmitted from the station STA1 or the
station STA2, as shown with an arrow Q44, the access point AP B performs measurement processing (Measurement)
for obtaining distance indicator information according to the measurement request frame received from the access point
AP A.
[0097] In other words, the access point AP B performs measurement processing related to a propagation status of a
signal between the access point AP B itself, and the station STA1 and the station STA2 on the basis of the receiving
timing of the trigger response frame or the received trigger response frame.
[0098] For example, in the measurement processing, reception intensity (received power) of the received trigger
response frame is measured, and the reception intensity obtained as a result thereof is used as distance indicator
information as it is.
[0099] The shorter a distance from a station, which is a sender of a trigger response frame, to the access point AP B,
the higher (stronger) the reception intensity of the trigger response frame becomes. Therefore, it can be said that the
reception intensity obtained in this manner is information used as an indicator indicating a distance between the station
and the access point AP B.



EP 3 723 418 A1

8

5

10

15

20

25

30

35

40

45

50

55

[0100] For example, it is assumed that in a case where positional relationship among the access points and the stations
is equivalent to that shown in Fig. 1, transmission power for transmitting the trigger response frame from the station
STA1 is the same as transmission power for transmitting the trigger response frame from the station STA2.
[0101] As described above, transmission power for transmitting the trigger response frame is determined by the trigger
frame transmission power information and the received power information in the trigger frame. In other words, the
transmission power for transmitting the trigger response frame, in more detail, received power on the receiving side of
the trigger response frame, is designated by the trigger frame.
[0102] In this case, at the access point AP B, the reception intensity of the trigger response frame received from the
station STA2, which is located at a position nearer from the access point AP B itself, must be higher than the reception
intensity of the trigger response frame received from the station STA1 located at a position farther from the access point
AP B itself.
[0103] It should be noted that on the basis of the trigger delay amount information included in the measurement request
frame received from the access point AP A, the access point AP B is capable of grasping the approximate timing in
which the trigger response frame is transmitted to the access point AP B itself.
[0104] The reason for the above is that since the time from the receipt of the trigger frame to the transmission of the
trigger response frame is predetermined known information, on the assumption that the sum of that time and the time
indicated by the trigger delay amount information is the scheduled time, the time after the lapse of the scheduled time
from the reception time of the measurement request frame becomes the approximate arrival time of the trigger response
frame.
[0105] In addition, here, the example in which the reception intensity is used as the distance indicator information has
been described. However, any kind of information may be used as the distance indicator information so long as the
information serves as an indicator of the distance between the access point AP B and the station that is the sender of
the trigger response frame.
[0106] Specifically, for example, the reception time of the trigger response frame at the access point AP B, the time
(delay amount) from the reception time (transmission time) of the measurement request frame to the reception time of
the trigger response frame, the time (delay amount) from the transmission time of the trigger response frame to the
reception time, an error property at the time of receiving the trigger response frame, a combination of those pieces of
information, or the like, at the access point AP B, may be used as the distance indicator information.
[0107] For example, the shorter a distance from a station, which is a sender of a trigger response frame, to the access
point AP B, the earlier the reception time of the trigger response frame becomes, and therefore this reception time can
also be used as an indicator of the distance.
[0108] In this case, for example, with respect to the same trigger response frame, if a difference between the reception
time of the trigger response frame at the access point AP B and the reception time of the trigger response frame at the
access point AP A is determined, the reception time being indicated by the distance indicator information, the positional
relationship among the devices can be grasped. In other words, by using the determined difference, it is possible to
identify to which of the access point AP A and the access point AP B the station that is the sender of the trigger response
frame is located at a position nearer.
[0109] This similarly applies to a case where the time (delay amount) from the reception time of the measurement
request frame to the reception time of the trigger response frame, or the time (delay amount) from the transmission time
of the trigger response frame to the reception time, is used as the distance indicator information. It should be noted that
at the access point AP B, the approximate transmission time of the trigger response frame can be identified on the basis
of the trigger delay amount information.
[0110] In addition, for example, in general, the longer a distance from a station, which is a sender of a trigger response
frame, to the access point AP B, the number of receiving errors occurring at the time of receiving the trigger response
frame increases, and therefore a receiving error rate (rate of occurrence of receiving errors) increases. Therefore, an
error property at the time of receiving the trigger response frame, in other words, the receiving error rate, can also be
used as an indicator of the distance.
[0111] In this case, for example, by configuring the trigger response frame to include one or a plurality of frame check
sequences, the receiving error rate at the time of receiving the trigger response frame can be obtained by computation
that uses those frame check sequences. This is because the computation that uses the frame check sequences enables
whether or not a signal of a part that includes the frame check sequences could have been correctly received, in other
words, whether or not a receiving error has occurred, to be identified.
[0112] If the receiving error rate obtained in this manner is used as the distance indicator information, by comparing
the receiving error rate as the distance indicator information with a receiving error rate at the access point AP A, the
positional relationship among the devices can be grasped. In other words, it is possible to identify to which of the access
point AP A and the access point AP B the station that is the sender of the trigger response frame is located at a position
nearer.
[0113] When the distance indicator information is obtained by the measurement processing, as shown with an arrow
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Q45, the access point AP B transmits, to the access point AP A, the measurement response frame (Measurement
Response) that includes the distance indicator information obtained as a result of the measurement processing.
[0114] This measurement response frame is a measurement request response signal serving as a response to the
measurement request frame that is a measurement request signal.
[0115] For each station that has transmitted a trigger response frame, for example, the measurement response frame
includes a result of measurement corresponding to the measurement request frame, in other words, distance indicator
information obtained by the measurement processing.
[0116] As an example, the measurement response frame can have a configuration shown in, for example, Fig. 8. In
the example shown in Fig. 8, the measurement response frame is provided with a set of a field indicated by characters
"Triggered STA ID" and a field indicated by characters "Measurement Report", the number of sets being the number of
stations that have transmitted the trigger response frame.
[0117] The field indicated by characters "Triggered STA ID" stores identification information indicating a station that
has transmitted the trigger response frame. In addition, the field indicated by characters "Measurement Report" stores
distance indicator information obtained by the measurement processing related to the trigger response frame transmitted
from the station.
[0118] Therefore, in the example shown in Fig. 6, for each of the station STA1 and the station STA2, a set of the
identification information and the distance indicator information is stored in the measurement response frame.
[0119] Here, any kind of information that can identify a station may be used as the identification information. However,
for example, sender information included in the measurement request frame can be used as the identification information
as it is.
[0120] As described above, the trigger body of the measurement request frame shown in Fig. 7 includes contents of
the trigger frame transmitted to the station just as they are.
[0121] In other words, for each of the station STA1 and the station STA2, the trigger body includes sender information
indicating a station, and resource information indicating a resource used by the station.
[0122] Therefore, from a frequency resource and a space resource of a received trigger response frame, the access
point AP B is capable of identifying sender information indicating a station that has transmitted the trigger response frame.
[0123] Accordingly, the access point AP B treats the sender information that has been identified from the received
trigger response frame as the identification information of the trigger response frame just as it is, and then stores the
sender information in the measurement response frame by being associated with the identification information and
distance indicator information.
[0124] The access point AP A that receives the measurement response frame also knows correspondence relationship
between a station under the control of the access point AP A itself and sender information (identification information),
and therefore the access point AP A is capable of grasping which station has the distance indicator information that is
associated with the identification information.
[0125] Incidentally, at the access point AP A, resources, in other words, a frequency resource and a space resource,
which are used by a station under the control of the access point AP A itself to transmit a trigger response frame, are
known. Accordingly, resource information indicating resources of a trigger response frame may be used as identification
information.
[0126] In this case as well, the access point AP A that receives the measurement response frame is capable of grasping
which station has the distance indicator information that is associated with the resource information as the identification
information.
[0127] Returning to the explanation of Fig. 6, when the access point AP A receives the measurement response frame
that has been transmitted from the access point AP B, as shown with an arrow Q46, the access point AP A makes a
decision (Handover Decision) as to whether or not to perform handover of a station under the control of the access point
AP A itself.
[0128] At the time of the decision as to whether or not to perform handover, the access point AP A determines a
connection destination of each station on the basis of information related to a relative distance to the station under the
control viewing from the access point AP A itself, and the received distance indicator information.
[0129] Here, distance indicator information can be used as the information related to the relative distance to the station.
[0130] For example, the trigger response frame that has been transmitted in the timing shown with the arrow Q43 is
received by the access point AP A.
[0131] Accordingly, the access point AP A also performs measurement processing similar to that performed at the
access point AP B, and consequently distance indicator information can be generated. It is considered that this distance
indicator information is similar to information obtained at the access point AP B, the information including, for example,
reception intensity, the reception time of the trigger response frame, an error property at the time of receiving the trigger
response frame, and the like.
[0132] It should be noted that hereinafter, the distance indicator information obtained by the measurement processing
at the access point AP A is also particularly referred to as "distance indicator information DI A", and the distance indicator
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information obtained by the measurement processing at the access point AP B is also particularly referred to as "distance
indicator information DI B".
[0133] At the time of the decision as to whether or not to perform handover, for example, the access point AP A
determines the optimum connection destination of each station by comparing the distance indicator information DI A
with the distance indicator information DI B for each station under the control of the access point AP A itself. In other
words, optimization of connection destinations is performed.
[0134] As an example, a case where distance indicator information is reception intensity will be described.
[0135] In this case, the access point AP A makes a comparison between the distance indicator information DI A and
the distance indicator information DI B, which have been obtained for the station STA1. As the result, it is revealed that
the distance indicator information DI A is longer than the distance indicator information DI B. In other words, it is revealed
that the station STA1 is located at a position that is nearer to the access point AP A than the access point AP B.
[0136] Meanwhile, the access point AP A makes a comparison between the distance indicator information DI A and
the distance indicator information DI B, which have been obtained for the station STA2, and as the result, it is revealed
that the distance indicator information DI A is shorter than the distance indicator information DI B. In other words, it is
revealed that the station STA2 is located at a position that is nearer to the access point AP B than the access point AP A.
[0137] Accordingly, the access point AP A keeps the access point AP A unchanged as the connection destination of
the station STA1 located at a position that is nearer to the access point AP A itself, and changes the connection destination
of the station STA2 located at a position that is nearer to the access point AP B than the access point AP A itself to the
access point AP B.
[0138] In other words, in this example, the access point AP A determines, from the current connection relationship,
that with respect to the station STA2, making a reconnection to the adjacent access point AP B enables more effective
utilization of frequency resources, and consequently the access point AP A changes the connection destination of the
station STA2.
[0139] When the connection destination is determined in this manner, as shown with an arrow Q47, the access point
AP A transmits a trigger frame that induces transmission of an association request frame (Association Request), which
is a connection request signal, to the station STA2, the connection destination of which is changed, as a destination of
the trigger frame.
[0140] It should be noted that hereinafter the trigger frame that induces transmission of an association request frame
is also particularly referred to as "association trigger frame".
[0141] This association trigger frame is a connection request inducing signal that gives an instruction on transmission
of an association request frame, which is a connection request signal requesting connection to an access point that has
been determined as a new connection destination.
[0142] In the example shown in Fig. 6, type information included in the association trigger frame is information indicating
an association request frame, and sender information is information indicating the station STA2. Moreover, the association
trigger frame includes, as connection destination information, information indicating a connection destination, in other
words, information indicating a transmission destination (destination) of the association request frame. In particular, in
this example, the connection destination information is information indicating the access point AP B.
[0143] Such an association trigger frame is a signal that prompts the station STA2 to reconnect to the access point
AP B, and thus the access point AP A is capable of managing connection of a station by using the association trigger
frame. In other words, the access point AP A is capable of designating a connection destination of a station by using
the association trigger frame.
[0144] It should be noted that in the timing shown with the arrow Q47, concurrently with the transmission of the
association trigger frame by the access point AP A, the access point AP A may transmit beforehand, to the access point
AP B that serves as a new connection destination of the station STA2, a signal indicating that the access point AP B
has been determined as the connection destination of the station STA2, and indicating a reason for the determination
and the like.
[0145] Besides the above, before the access point AP A transmits the association trigger frame, the access point AP
A may communicate with the access point AP B beforehand to negotiate with the access point AP B as to whether or
not to change the connection destination of the station STA2.
[0146] When the station STA2 receives the association trigger frame including such connection destination information,
as shown with an arrow Q48, the station STA2 generates an association request frame in response to the association
trigger frame, and then transmits the association request frame to the access point AP B. This association request frame
is a connection request signal indicating that the access point AP B indicated by connection destination information is
designated as a destination, and accordingly requesting connection to the access point AP B.
[0147] When the access point AP B receives the association request frame transmitted from the station STA2 as
shown with an arrow Q49, the access point AP B performs association processing (Association) according to the asso-
ciation request frame.
[0148] For example, in the association processing, after the station STA2 is authenticated as necessary, the access
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point AP B transmits an association response frame (Association Response), which is a response indicating that con-
nection is permitted, to the station STA2.
[0149] As the result of such association processing, the connection destination of the station STA2 has been changed
from the access point AP A to the access point AP B.
[0150] As the result, for example, the packet sequence shown on the lower side of Fig. 2 is executed, and consequently
frequency resources can be more effectively utilized.
[0151] As described above, by introducing the mechanism described with reference to Figs. 6 to 8, only changing an
access point, or only performing software extension of a station, enables handover between access points to be easily
realized. In other words, connection of each station to an appropriate access point is realized, and thereby frequency
resources can be effectively utilized.

<Configuration example of wireless communication device>

[0152] Subsequently, a specific configuration example of a wireless communication device corresponding to the access
point AP A, the access point AP B, the station STA1, and the station STA2 described above will be described.
[0153] Fig. 9 is a diagram illustrating a configuration example of a wireless communication device to which the present
technology is applied.
[0154] A wireless communication device 11 shown in Fig. 9 functions as an access point or a station that wirelessly
communicates with other wireless communication devices.
[0155] The wireless communication device 11 includes antennas 21-1 to 21-n, a wireless communication module 22,
and a data processing unit 23.
[0156] The antennas 21-1 to 21-n each wirelessly transmit various kinds of signals (frames) supplied from the wireless
communication module 22.
[0157] In addition, the antennas 21-1 to 21-n each receive a signal (frame) that has been wirelessly transmitted, and
each supply the signal to the wireless communication module 22.
[0158] It should be noted that hereinafter, in a case where it is not particularly necessary to distinguish among the
antennas 21-1 to 21-n, the antennas 21-1 to 21-n are also merely referred to as "antenna 21".
[0159] The wireless communication module 22 includes, for example, a semiconductor chip and the like, and while
giving/receiving information to/from the data processing unit 23, the wireless communication module 22 supplies various
kinds of signals (frames) to the antenna 21 to cause the antenna 21 to transmit the signals, and performs processing
corresponding to a signal received by the antenna 21, as appropriate.
[0160] The data processing unit 23 extracts various information from the signal supplied from the wireless communi-
cation module 22, and supplies the extract information, generated information, or the like to the wireless communication
module 22.
[0161] In addition, the wireless communication module 22 includes antenna sharing units 51-1 to 51-n, RF receiving
units 52-1 to 52-n, digital-signal conversion unit 53-1 to 53-n, a signal receiving unit 54, a signal generation unit 55,
analog-signal conversion units 56-1 to 56-n, RF transmission units 57-1 to 57-n, and a control unit 58.
[0162] These components from the antenna sharing unit 51-1 to the control unit 58, which constitute the wireless
communication module 22, are laminated on, for example, one semiconductor chip.
[0163] The antenna sharing units 51-1 to 51-n are switches, each of which switches between transmission and re-
ceiving.
[0164] In other words, the antenna sharing units 51-1 to 51-n supply signals (frames) supplied from the RF transmission
units 57-1 to 57-n to the antennas 21-1 to 21-n respectively, and supply signals (frames) supplied from the antennas
21-1 to 21-n to the RF receiving units 52-1 to 52-n respectively.
[0165] It should be noted that hereinafter, in a case where it is not particularly necessary to distinguish among the
antenna sharing units 51-1 to 51-n, the antenna sharing units 51-1 to 51-n are also merely referred to as "antenna
sharing unit 51".
[0166] The RF receiving units 52-1 to 52-n each include, for example, a low-noise amplifier, an Auto Gain Control
(AGC) unit, a frequency converter, a filter, and the like; and the RF receiving units 52-1 to 52-n receive signals by the
antenna 21 through the antenna sharing units 51-1 to 51-n respectively.
[0167] The RF receiving units 52-1 to 52-n subject the received signals to various kinds of processing such as ampli-
fication processing, gain adjustment processing, frequency conversion processing, and filter processing as appropriate,
and then supply signals obtained as the result thereof to the digital-signal conversion units 53-1 to 53-n respectively.
[0168] In addition, the RF receiving units 52-1 to 52-n also determine, for example, reception intensities of the received
signals, and supply the reception intensities to the control unit 58 respectively, as necessary.
[0169] It should be noted that hereinafter, in a case where it is not particularly necessary to distinguish among the RF
receiving units 52-1 to 52-n, the RF receiving units 52-1 to 52-n are also merely referred to as "RF receiving unit 52".
[0170] The digital-signal conversion units 53-1 to 53-n handle signals supplied from the RF receiving units 52-1 to 52-
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n to perform conversion from analog signals to digital signals by Analog Digital (AD) conversion, and supply the digital
signals to the signal receiving unit 54.
[0171] It should be noted that hereinafter, in a case where it is not particularly necessary to distinguish among the
digital-signal conversion units 53-1 to 53-n, the digital-signal conversion units 53-1 to 53-n are also merely referred to
as "digital-signal conversion unit 53".
[0172] The signal receiving unit 54 subjects the signals supplied from the digital-signal conversion unit 53 to various
kinds of processing such as demodulation and decoding according to control of the control unit 58, and supplies signals
obtained as a result thereof to the control unit 58.
[0173] The control unit 58 controls operation of the wireless communication device 11 as a whole. For example, the
control unit 58 supplies a signal supplied from the signal receiving unit 54 to the data processing unit 23, and supplies
information supplied from the data processing unit 23 to the signal generation unit 55.
[0174] The signal generation unit 55 performs encoding processing or the like on the basis of information or the like
supplied from the control unit 58 to generate a signal in a predetermined format, then subjects the generated signal to
modulation processing, and subsequently supplies the modulated signal to the analog-signal conversion units 56-1 to
56-n.
[0175] The analog-signal conversion units 56-1 to 56-n handle signals supplied from the signal generation unit 55 to
perform conversion from digital signals to analog signals by Digital Analog (DA) conversion, and supply the converted
signals to the RF transmission units 57-1 to 57-n.
[0176] It should be noted that hereinafter, in a case where it is not particularly necessary to distinguish among the
analog-signal conversion units 56-1 to 56-n, the analog-signal conversion units 56-1 to 56-n are also merely referred to
as "analog-signal conversion unit 56".
[0177] The RF transmission units 57-1 to 57-n each include, for example, a frequency converter, an amplifier, a filter,
and the like. The RF transmission units 57-1 to 57-n subject signals supplied from the analog-signal conversion units
56-1 to 56-n to frequency conversion processing, amplification processing, filter processing, and the like, and then supply
the signals to the antenna 21-1 to 21-n through the antenna sharing units 51-1 to 51-n so as to cause the antenna 21-1
to 21-n to transmit the signals.
[0178] It should be noted that hereinafter, in a case where it is not particularly necessary to distinguish among the RF
transmission units 57-1 to 57-n, the RF transmission units 57-1 to 57-n are also merely referred to as "RF transmission
unit 57".

<About connection-destination determination processing>

[0179] Next, operation of the wireless communication device 11 shown in Fig. 9 will be described.
[0180] First of all, connection-destination determination processing in which the wireless communication device 11
that is an access point optimizes connection destinations of stations under the control of the wireless communication
device 11 itself will be described.
[0181] In other words, connection-destination determination processing performed by the wireless communication
device 11 will be described below with reference to a flowchart shown in Fig. 10. It should be noted that in this case, the
wireless communication device 11 corresponds to the access point AP A described with reference to Fig. 6.
[0182] In step S11, the RF transmission unit 57 transmits a measurement request frame by using the antenna 21.
[0183] In other words, the control unit 58 supplies sender information indicating each station under the control of the
wireless communication device 11, received power information, resource information, type information, trigger delay
amount information, and the like to the signal generation unit 55, and gives an instruction on generation of the meas-
urement request frame.
[0184] Consequently, on the basis of the sender information, the received power information, the resource information,
the type information, the trigger delay amount information, and the like, which have been supplied from the control unit
58, the signal generation unit 55 generates a measurement request frame having a configuration shown in Fig. 7. At
this point, a trigger body of the measurement request frame is adapted to include, for example, a trigger frame as it is,
the trigger frame being transmitted in the undermentioned step S12.
[0185] In addition, the signal generation unit 55 subjects the generated measurement request frame to modulation
processing and the like, and then supplies the modulated measurement request frame to the analog-signal conversion
unit 56.
[0186] The analog-signal conversion unit 56 subjects the measurement request frame supplied from the signal gen-
eration unit 55 to digital-to-analog conversion, and then supplies the converted measurement request frame to the RF
transmission unit 57. The RF transmission unit 57 subjects the measurement request frame supplied from the analog-
signal conversion unit 56 to frequency conversion processing, amplification processing, filter processing, and the like
as appropriate, and then outputs the measurement request frame to the antenna 21 through the antenna sharing unit
51 so as to transmit the measurement request frame.
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[0187] In step S12, the RF transmission unit 57 transmits a trigger frame by using the antenna 21.
[0188] In other words, the control unit 58 supplies sender information indicating each station under the control of the
wireless communication device 11, received power information, resource information, type information, and the like to
the signal generation unit 55, and gives an instruction on generation of a trigger frame.
[0189] Consequently, on the basis of the sender information, the received power information, the resource information,
the type information, and the like, which have been supplied from the control unit 58, the signal generation unit 55
generates a trigger frame having a configuration shown in Fig. 3. Subsequently, the signal generation unit 55 subjects
the generated trigger frame to modulation processing and the like, and supplies the trigger frame to the RF transmission
unit 57 through the analog-signal conversion unit 56.
[0190] The RF transmission unit 57 subjects the trigger frame supplied from the analog-signal conversion unit 56 to
frequency conversion processing and the like as appropriate, and then outputs the trigger frame to the antenna 21
through the antenna sharing unit 51 so as to transmit the trigger frame.
[0191] When the trigger frame is transmitted in this manner, a station that has received the trigger frame transmits a
trigger response frame, and therefore the wireless communication device 11 receives the trigger response frame.
[0192] In other words, the RF receiving unit 52 receives the trigger response frame through the antenna sharing unit
51 and the antenna 21, and supplies the received trigger response frame to the control unit 58 through the digital-signal
conversion unit 53 and the signal receiving unit 54.
[0193] In step S13, the wireless communication device 11 grasps a propagation status of a signal (frame) in the
wireless communication device 11’s own BSS. In other words, in step S13, measurement processing is performed, and
distance indicator information that is information related to a relative distance between the wireless communication
device 11 and the station is generated. Here, processing similar to that in step S83 of Fig. 12 described below is performed
as the measurement processing.
[0194] For example, the RF receiving unit 52 determines reception intensity of the trigger response frame on the basis
of the received trigger response frame, and supplies the obtained reception intensity to the control unit 58 as distance
indicator information. In this case, the RF receiving unit 52 functions as a measurement unit that performs measurement
processing.
[0195] It should be noted that when a plurality of stations exists under the control of the wireless communication device
11, the RF receiving unit 52 receives trigger response frames transmitted from those stations. However, since resources
used to transmit those trigger response frames differ from each other, the RF receiving unit 52 is capable of obtaining
reception intensity on a trigger response frame basis by separating the plurality of trigger response frames.
[0196] Besides the above, for example, the RF receiving unit 52 may generate the reception time of the trigger response
frame as distance indicator information, or may generate the time (delay amount) from the transmission time to the
reception time of the trigger response frame as distance indicator information. In addition, the RF receiving unit 52 may
generate the time (delay amount) from the transmission time of the measurement request frame to the reception time
of the trigger response frame as distance indicator information. In these cases, the RF receiving unit 52 functions as a
measurement unit that performs measurement processing.
[0197] Moreover, the data processing unit 23 may generate a receiving error rate of the trigger response frame, in
other words, an error property, as distance indicator information. In this case, the data processing unit 23 functions as
the measurement unit that performs measurement processing.
[0198] In a case where the receiving error rate is generated as distance indicator information, the control unit 58
supplies the trigger response frame supplied from the signal receiving unit 54 to the data processing unit 23, and causes
the data processing unit 23 to calculate the receiving error rate.
[0199] On the basis of a frame check sequence included in the trigger response frame supplied from the control unit
58, the data processing unit 23 performs computation for checking whether or not the trigger response frame has been
correctly received, and calculates the receiving error rate from the computation result.
[0200] The receiving error rate obtained in this manner is obtained from the data processing unit 23 as distance
indicator information by the control unit 58.
[0201] The distance indicator information including the reception intensity, the reception time, and the receiving error
rate such as those described above is information that serves as an indicator indicating a distance from an access point
to a station. However, it can also be said that the distance indicator information is information indicating a propagation
status of the trigger response frame that has been given/received between the access point and the station. This is
because it can be said that, for example, when reception intensity is sufficiently large, or when a receiving error rate is
low, a propagation status of a trigger response frame is excellent.
[0202] In addition, when a trigger response frame is transmitted by a station, an access point that has received the
trigger response frame and the measurement request frame transmits a measurement response frame in response to
the measurement request frame.
[0203] In step S14, the RF receiving unit 52 receives the measurement response frame through the antenna sharing
unit 51 and the antenna 21, and supplies the measurement response frame to the control unit 58 through the digital-
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signal conversion unit 53 and the signal receiving unit 54. Consequently, the measurement response frame having the
configuration shown in, for example, Fig. 8 is received.
[0204] In step S15, the control unit 58 causes identification information and distance indicator information to be read
from the measurement response frame.
[0205] In other words, the control unit 58 supplies the measurement response frame, which has been supplied from
the signal receiving unit 54, to the data processing unit 23, and instructs the data processing unit 23 to read the identification
information and the distance indicator information from the measurement response frame.
[0206] Consequently, the data processing unit 23 reads one set of identification information and distance indicator
information from the measurement response frame, and then supplies the set to the control unit 58.
[0207] It can be said that the distance indicator information that has been read in this manner is information indicating
an indicator of a distance between an access point and a station, in other words, information indicating a propagation
status of a signal between the access point and the station.
[0208] In step S16, the control unit 58 compares the propagation status grasped in step S13 with the propagation
status identified by the distance indicator information that has been read in step S15.
[0209] In other words, the control unit 58 treats a station, which is indicated by the identification information read in
step S15, as a station that is a processing target, and for the station, the control unit 58 compares the distance indicator
information obtained in step S13 with the distance indicator information read in step S15.
[0210] As the result, positional relationship among the wireless communication device 11, an access point that is a
sender of a measurement response frame, and a station that is a processing target is identified. In other words, which
is a more excellent propagation status is identified from between: a propagation status of a signal between the wireless
communication device 11 and a station that is a processing target; and a propagation status of a signal between an
access point that is a sender of the measurement response frame and a station that is a processing target.
[0211] In step S17, on the basis of a result of the comparison in step S16, the control unit 58 decides whether or not
to change a connection destination of the station that is the processing target.
[0212] For example, in step S17, as the result of the comparison of distance indicator information, in a case where
the station that is the processing target is located at a position nearer to the access point that is the sender of the
measurement response frame than the wireless communication device 11, it is decided that the connection destination
needs to be changed.
[0213] In other words, in a case where a propagation status of a signal between the access point that is the sender
of the measurement response frame and the station that is the processing target is more excellent than a propagation
status of a signal between the wireless communication device 11 and the station that is the processing target, it is decided
that handover of the connection destination is performed for the station that is the processing target. In addition, in a
case where the connection destination of the station that is the processing target is changed, the control unit 58 also
determines an access point that serves as a new connection destination of the station that is the processing target.
[0214] By deciding whether or not to change a connection destination in this manner, it can be said that the control
unit 58 that performs optimization of connection destinations of stations under control functions as a determining unit
that determines a connection destination of a station on the basis of a propagation status of a signal.
[0215] In a case where it has been decided, in step S17, that the connection destination does not need to be changed,
the process then proceeds to step S19.
[0216] Meanwhile, in a case where it has been decided, in step S17, that the connection destination needs to be
changed, the process proceeds to step S18. In step S18, the control unit 58 adds a station that is a processing target,
and information indicating a new connection destination of the station, to a handover list that is a list of stations, each
of which requires handover. When the handover list is updated in this manner, the process then proceeds to step S19.
[0217] It should be noted that the control unit 58 resets the handover list at the time of starting the connection-destination
determination processing, and updates the maintained handover list every time processing of step S18 is performed.
[0218] In a case where the processing of step S18 has been performed, or in a case where it has been decided, in
step S17, that the connection destination does not need to be changed, processing of step S19 is performed.
[0219] In step S19, the control unit 58 decides whether or not identification information and distance indicator information
have been all read from the measurement response frame.
[0220] In step S19, in a case where it has been decided that the identification information and the distance indicator
information have not yet been all read, the process returns to step S15, and the above-described processing is repeatedly
performed.
[0221] Meanwhile, in a case where it has been decided, in step S19, that the identification information and the distance
indicator information have been all read, a decision as to whether or not to change a connection destination has been
made for all stations under control, and therefore the process then proceeds to step S20.
[0222] In step S20, on the basis of the maintained handover list, the control unit 58 decides whether or not there is a
station, the connection destination of which needs to be changed.
[0223] For example, in a case where the handover list includes information indicating a station, it is decided, in step
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S20, that there is a station, the connection destination of which needs to be changed.
[0224] In a case where it has been decided, in step S20, that there is no station, the connection destination of which
needs to be changed, change (handover) of a connection destination of a station under the control of the wireless
communication device 11 is not performed, and the connection-destination determination processing ends. In this case,
it can be said that the optimum connection destination of the station under the control of the wireless communication
device 11 has been the wireless communication device 11.
[0225] Meanwhile, in a case where it has been decided, in step S20, that there is a station, the connection destination
of which needs to be changed, the RF transmission unit 57 transmits an association trigger frame by using the antenna
21 in step S21.
[0226] For example, for a station, the connection destination of which needs to be changed, indicated by information
included in the handover list, the control unit 58 instructs the signal generation unit 55 to generate an association trigger
frame.
[0227] At this point, with respect to the station, the connection destination of which needs to be changed, the control
unit 58 also supplies the signal generation unit 55 with, for example, sender information, resource information, received
power information, type information indicating an association request frame, and connection destination information
indicating an access point that is a connection destination.
[0228] The signal generation unit 55 generates an association trigger frame that includes, for example, the sender
information, the resource information, the received power information, the type information, and the connection destination
information, which have been supplied from the control unit 58. Subsequently, the signal generation unit 55 subjects the
generated association trigger frame to modulation processing and the like, and supplies the association trigger frame
to the RF transmission unit 57 through the analog-signal conversion unit 56.
[0229] The RF transmission unit 57 subjects the association trigger frame supplied from the analog-signal conversion
unit 56 to frequency conversion processing and the like as appropriate, and then outputs the association trigger frame
to the antenna 21 through the antenna sharing unit 51 so as to transmit the association trigger frame.
[0230] When the association trigger frame is transmitted, the connection-destination determination processing ends.
It should be noted that when the association trigger frame is transmitted, a signal related to association is then trans-
mitted/received between the station and the access point indicated by the connection destination information, and
consequently the connection destination of the station is changed.
[0231] As described above, the wireless communication device 11 transmits a measurement request frame, and
receives a measurement response frame transmitted in response thereto. Subsequently, on the basis of the received
measurement response frame, the wireless communication device 11 decides whether or not to change a connection
destination of a station under control, and thereby optimizes connection destinations.
[0232] Performing the above processing in such a manner enables the wireless communication device 11, which is
an access point, to take the initiative in determining an appropriate connection destination as a connection destination
of a station, and therefore frequency resources can be more effectively utilized.

<About connection-destination changing processing>

[0233] Next, operation of the wireless communication device 11 functioning as a station that receives a trigger frame
transmitted in connection-destination determination processing of Fig. 10 will be described. In other words, connection-
destination changing processing performed by the wireless communication device 11 will be described below with
reference to a flowchart shown in Fig. 11. In this case, the wireless communication device 11 corresponds to the station
STA1 and the station STA2 described with reference to Fig. 6.
[0234] In step S51, the RF receiving unit 52 receives a trigger frame through the antenna sharing unit 51 and the
antenna 21, and supplies the trigger frame to the control unit 58 through the digital-signal conversion unit 53 and the
signal receiving unit 54. Consequently, a trigger frame that has been transmitted in, for example, step S12 of Fig. 10 is
received, the trigger frame having a configuration shown in Fig. 3.
[0235] From sender information and type information included in the trigger frame supplied from the signal receiving
unit 54, the control unit 58 is capable of grasping that the wireless communication device 11 is instructed to transmit a
trigger response frame.
[0236] The control unit 58 supplies required information to the signal generation unit 55, and instructs the signal
generation unit 55 to generate a trigger response frame, as appropriate. Consequently, the signal generation unit 55
generates the trigger response frame according to the instruction of the control unit 58, subjects the trigger response
frame to modulation processing and the like, and supplies the trigger response frame to the RF transmission unit 57
through the analog-signal conversion unit 56.
[0237] At this point, the signal generation unit 55 generates a trigger response frame in such a manner that the trigger
response frame is transmitted by using a frequency resource and a space resource indicated by resource information
included in the trigger frame.
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[0238] In step S52, the RF transmission unit 57 transmits a trigger response frame supplied from the analog-signal
conversion unit 56 by using the antenna 21.
[0239] In other words, the RF transmission unit 57 subjects the trigger response frame supplied from the analog-signal
conversion unit 56 to frequency conversion processing and the like as appropriate, and then outputs the trigger response
frame to the antenna 21 through the antenna sharing unit 51 so as to transmit the trigger response frame.
[0240] At this point, the control unit 58 controls transmission performed by the RF transmission unit 57 in such a
manner that a trigger response frame is transmitted by transmission power defined by trigger frame transmission power
information and received power information, which are included in the trigger frame received in step S51. It should be
noted that in more detail, the transmission power for transmitting the trigger response frame is defined on the basis of
trigger frame transmission power information, received power information, and received power at the time of receiving
the trigger frame.
[0241] The trigger response frame that has been transmitted in this manner is received by the access point that is the
connection destination of the wireless communication device 11, and is used for processing in step S13 of Fig. 10, or
is received in step S82 of Fig. 12 described later, step S82 being executed by an access point that is not a connection
destination of the wireless communication device 11.
[0242] In addition, when a trigger response frame is transmitted, an association trigger frame is then transmitted from
an access point that serves as a connection destination as necessary. In other words, in a case where the connection
destination of the wireless communication device 11 is changed, an association trigger frame is transmitted from an
access point.
[0243] In step S53, the control unit 58 decides whether or not to change the connection destination of the wireless
communication device 11. In other words, in step S53, in a case where an association trigger frame has been transmitted
to the wireless communication device 11, it is decided that the connection destination needs to be changed.
[0244] In a case where it has been decided, in step S53, that the connection destination does not need to be changed,
the connection-destination changing processing ends without executing processing of step S54 and processing of step
S55.
[0245] Meanwhile, in a case where it has been decided that the connection destination needs to be changed, the
process then proceeds to step S54.
[0246] In step S54, the RF receiving unit 52 receives the association trigger frame through the antenna sharing unit
51 and the antenna 21, and supplies the association trigger frame to the control unit 58 through the digital-signal
conversion unit 53 and the signal receiving unit 54. This association trigger frame has been transmitted by processing
in step S21 of Fig. 10 by using an access point that is a connection destination of the wireless communication device
11 at the present point of time.
[0247] When the association trigger frame is supplied from the signal receiving unit 54, the control unit 58 instructs
the signal generation unit 55 to generate an association request frame that requests connection to an access point
indicated by connection destination information included in the association trigger frame. At this point, the control unit
58 supplies required information including connection destination information and the like to the signal generation unit 55.
[0248] The signal generation unit 55 generates an association request frame on the basis of, for example, the connection
destination information supplied from the control unit 58, subjects the association request frame to modulation processing
and the like, and then supplies the association request frame to the RF transmission unit 57 through the analog-signal
conversion unit 56.
[0249] In step S55, the RF transmission unit 57 transmits the association request frame by using the antenna 21.
[0250] In other words, the RF transmission unit 57 subjects the association request frame supplied from the analog-
signal conversion unit 56 to frequency conversion processing and the like as appropriate, and then outputs the association
request frame to the antenna 21 through the antenna sharing unit 51 so as to transmit the association request frame.
[0251] When the association request frame is transmitted, a signal related to association is then transmitted/received
between the wireless communication device 11 and the access point indicated by the connection destination information,
and consequently the connection destination of the wireless communication device 11 is changed. Subsequently, when
the connection destination of the wireless communication device 11 is changed, the connection-destination changing
processing ends.
[0252] As described above, the wireless communication device 11 transmits a trigger response frame in response to
a received trigger frame, and when an association trigger frame is received, the wireless communication device 11
transmits an association request frame in response thereto, and changes a connection destination.
[0253] By performing the processing in such a manner, the wireless communication device 11 is capable of connecting
to an appropriate connection destination on the basis of control by an access point. Consequently, frequency resources
can be more effectively utilized.
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<About response processing>

[0254] Moreover, operation of the wireless communication device 11 functioning as an access point that receives a
measurement request frame transmitted in the connection-destination determination processing of Fig. 10 will be de-
scribed. In other words, response processing performed by the wireless communication device 11 will be described
below with reference to a flowchart shown in Fig. 12. In this case, the wireless communication device 11 corresponds
to the access point AP B described with reference to Fig. 6.
[0255] In step S81, the RF receiving unit 52 receives a measurement request frame through the antenna sharing unit
51 and the antenna 21, and supplies the measurement request frame to the control unit 58 through the digital-signal
conversion unit 53 and the signal receiving unit 54. Consequently, a measurement request frame that has been transmitted
in, for example, step S11 of Fig. 10 is received, the measurement request frame having a configuration shown in Fig. 7.
[0256] The measurement request frame is received, and subsequently, processing in step S52 of Fig. 11 is performed
after the lapse of time defined by trigger delay amount information included in the measurement request frame, and
consequently a trigger response frame is transmitted.
[0257] In step S82, the RF receiving unit 52 receives a trigger response frame through the antenna sharing unit 51
and the antenna 21, and supplies the trigger response frame to the control unit 58 through the digital-signal conversion
unit 53 and the signal receiving unit 54.
[0258] It should be noted that in step S82, trigger response frames transmitted from one or a plurality of stations are
received. As described above, trigger response frames transmitted from respective stations differ in at least one of a
frequency resource or a space resource used at the time of transmission, and therefore the wireless communication
device 11 is capable of separating the plurality of trigger response frames.
[0259] In step S83, on a received trigger response frame basis, that is to say, on a station basis, the wireless com-
munication device 11 performs measurement processing for obtaining distance indicator information indicating an indi-
cator of a relative distance between the wireless communication device 11 and a station.
[0260] In other words, on the basis of the receiving timing of the trigger response frame, or on the basis of the received
trigger response frame, measurement processing for obtaining distance indicator information indicating a propagation
status of a signal between the wireless communication device 11 and a station is performed.
[0261] For example, the RF receiving unit 52 determines reception intensity of the trigger response frame on the basis
of the received trigger response frame, and supplies the obtained reception intensity to the control unit 58 as distance
indicator information. In this case, the RF receiving unit 52 functions as a measurement unit that measures reception
intensity of the trigger response frame as measurement processing related to a propagation status of a signal.
[0262] Besides the above, for example, the RF receiving unit 52 may generate the reception time of the trigger response
frame as distance indicator information, or may generate the time (delay amount) from the transmission time of the
trigger response frame to the reception time of the trigger response frame as distance indicator information. In addition,
for example, the RF receiving unit 52 may generate the time (delay amount) from the reception time of the measurement
request frame to the reception time of the trigger response frame as distance indicator information. In these cases, the
RF receiving unit 52 functions as a measurement unit that measures the reception time and the delay amount on the
basis of the receiving timing of the trigger response frame as measurement processing.
[0263] Moreover, for example, the data processing unit 23 may generate a receiving error rate of the trigger response
frame as distance indicator information.
[0264] In a case where the receiving error rate is generated as distance indicator information, the control unit 58
supplies the trigger response frame supplied from the signal receiving unit 54 to the data processing unit 23, and causes
the data processing unit 23 to calculate the receiving error rate.
[0265] On the basis of a frame check sequence included in the trigger response frame supplied from the control unit
58, the data processing unit 23 performs computation for checking whether or not the trigger response frame has been
correctly received, and calculates the receiving error rate from the computation result.
[0266] The receiving error rate obtained in this manner is obtained from the data processing unit 23 as distance
indicator information by the control unit 58. In this case, the data processing unit 23 functions as a measurement unit
that measures a receiving error rate, that is to say, an error property, on the basis of the trigger response frame as
measurement processing related to a propagation status of a signal.
[0267] The control unit 58 supplies distance indicator information obtained in this manner, and identification information
corresponding to the distance indicator information, to the signal generation unit 55, and instructs the signal generation
unit 55 to generate a measurement response frame.
[0268] Here, for example, sender information included in a trigger body of the measurement request frame received
in step S81 may be used as identification information, or resource information included in the trigger body may be used
as identification information.
[0269] In step S84, the signal generation unit 55 generates a measurement response frame on the basis of the distance
indicator information and the identification information supplied from the control unit 58. Consequently, the measurement
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response frame having the configuration shown in, for example, Fig. 8 is generated.
[0270] In addition, the signal generation unit 55 subjects the generated measurement response frame to modulation
processing and the like, and supplies the measurement response frame to the RF transmission unit 57 through the
analog-signal conversion unit 56.
[0271] In step S85, the RF transmission unit 57 transmits the measurement response frame supplied from the analog-
signal conversion unit 56 by using the antenna 21.
[0272] In other words, the RF transmission unit 57 subjects the measurement response frame supplied from the
analog-signal conversion unit 56 to frequency conversion processing and the like as appropriate, and then outputs the
measurement response frame to the antenna 21 through the antenna sharing unit 51 so as to transmit the measurement
response frame.
[0273] The measurement response frame that has been transmitted in this manner is received by the processing in
step S14 of Fig. 10 by using an access point that is a sender of the measurement request frame.
[0274] Consequently, the access point that is the sender of the measurement request frame transmits an association
trigger frame as appropriate, and therefore a station that has received the association trigger frame transmits an asso-
ciation request frame to the wireless communication device 11. This association request frame is the one that has been
transmitted by the processing in step S55 of Fig. 11.
[0275] In step S86, the RF receiving unit 52 receives the association request frame through the antenna sharing unit
51 and the antenna 21, and supplies the association request frame to the control unit 58 through the digital-signal
conversion unit 53 and the signal receiving unit 54.
[0276] In step S87, the wireless communication device 11 performs association processing according to the received
association request frame.
[0277] For example, in the association processing, necessary processing such as authentication is performed between
the wireless communication device 11 and a station.
[0278] In addition, when association (connection) of the station is permitted, then according to control of the control
unit 58, the signal generation unit 55 generates an association response frame indicating that connection is permitted,
and supplies the association response frame to the RF transmission unit 57 through the analog-signal conversion unit
56. Moreover, the RF transmission unit 57 outputs an association response frame, which has been supplied from the
analog-signal conversion unit 56, to the antenna 21 through the antenna sharing unit 51, thereby transmitting the asso-
ciation response frame to the station, and consequently connection to the station is established.
[0279] The association processing is performed in this manner, and subsequently the response processing ends. It
should be noted that in a case where there is no station, the new connection destination of which is the wireless
communication device 11, for example, in a case where it has been decided, in step S20 of Fig. 10, that there is no
station, the connection destination of which needs to be changed, the processing in step S86 and that in step S87 are
not executed.
[0280] In a manner described above, the wireless communication device 11 performs measurement processing ac-
cording to the received measurement request frame, and transmits the measurement response frame that includes a
measurement result thereof. By performing the processing in such a manner, the wireless communication device 11 is
capable of cooperating with other access points to cause a station around the wireless communication device 11 to
connect to an appropriate connection destination, and consequently frequency resources can be more effectively utilized.

<Configuration example of computer>

[0281] Incidentally, the series of processing described above can be executed by hardware, and can also be executed
by software. In a case where the series of processing is executed by software, a program that configures the software
is installed in a computer. Here, the computer includes a computer that is built into dedicated hardware, and a computer
that is capable of executing various kinds of functions by installing various kinds of programs, for example, a general-
purpose personal computer and the like.
[0282] Fig. 13 is a block diagram illustrating a configuration example of hardware of a computer that executes the
above-described series of processing by a program.
[0283] In the computer, a central processing unit (CPU) 501, a Read Only Memory (ROM) 502, and a random access
memory (RAM) 503 are mutually connected through a bus 504.
[0284] An input-output interface 505 is further connected to the bus 504. An input unit 506, an output unit 507, a
recording unit 508, a communication unit 509, and a drive 510 are connected to the input-output interface 505.
[0285] The input unit 506 includes a keyboard, a mouse, a microphone, an image pickup element, and the like. The
output unit 507 includes a display, a speaker, and the like. The recording unit 508 includes a hard disk, a nonvolatile
memory, and the like. The communication unit 509 includes an antenna, a network interface, and the like. The drive 510
drives a removable recording medium 511 such as a magnetic disk, an optical disk, a magnetooptical disk, or a semi-
conductor memory.
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[0286] In the computer that is configured as described above, the CPU 501 loads, for example, a program stored in
the recording unit 508 into the RAM 503 through the input-output interface 505 and the bus 504, then executes the
program, and consequently the above-described series of processing is performed.
[0287] The program executed by the computer (CPU 501) can be provided by being recorded, for example, in a
removable recording medium 511 such as a package media. In addition, the program can be provided through a wired
or wireless transmission medium such as a local area network, the Internet, and digital satellite broadcasting.
[0288] In the computer, the program can be installed in the recording unit 508 through the input-output interface 505
by mounting the removable recording medium 511 to the drive 510. In addition, the program can be received by the
communication unit 509 through a wired or wireless transmission medium, and can be installed in the recording unit
508. Besides the above, the program can be installed in the ROM 502 or the recording unit 508 beforehand.
[0289] It should be noted that the program executed by the computer may be a program in which processing is time-
sequentially performed along the order described in the present description, or may be a program in which processing
is performed in parallel or in the required timing, for example, when a call is made.
[0290] In addition, embodiments of the present technology are not limited to the embodiments described above. Various
modifications can be made within the scope that does not deviate from the gist of the present technology.
[0291] For example, the present technology can be configured as cloud computing in which one function is processed
by being shared by a plurality of devices in cooperation through a network.
[0292] Further, each step explained in the above-described flowchart is executed by one device. Alternatively, the
each step can be executed by being shared by a plurality of devices.
[0293] Furthermore, in a case where one step includes a plurality of pieces of processing, the plurality of pieces of
processing included in the one step is executed by one device. Alternatively, the plurality of pieces of processing can
be executed by being shared by a plurality of devices.
[0294] Moreover, the present technology may have the following configuration.

(1) A wireless communication device connected to one or a plurality of target wireless communication devices, the
wireless communication device including:

a transmission unit that transmits, to another wireless communication device, a measurement request signal
requesting measurement related to a propagation status of a signal from the target wireless communication
device; and

a receiving unit that receives a measurement request response signal transmitted from the another wireless
communication device in response to the measurement request signal, the measurement request response
signal including a result of the measurement.

(2) The wireless communication device set forth in (1), further including
a determining unit that determines a connection destination of the target wireless communication device on the
basis of the result of the measurement, in which
the determining unit determines a connection destination of the target wireless communication device by comparing
a propagation status of a signal between the wireless communication device and the target wireless communication
device with a propagation status of a signal between the another wireless communication device and the target
wireless communication device, the latter propagation status being indicated by the result of the measurement.
(3) The wireless communication device set forth in (2), in which:

the transmission unit further transmits, to the target wireless communication device, a transmission request
signal that gives an instruction on transmission of a response signal for the measurement; and
the receiving unit receives, from the another wireless communication device, the measurement request response
signal including the result of the measurement performed by receiving the response signal transmitted from the
target wireless communication device.

(4) The wireless communication device set forth in (3), in which
the measurement request signal includes information used to identify the target wireless communication device that
transmits the response signal.
(5) The wireless communication device set forth in (3) or (4), in which:

the receiving unit receives the response signal transmitted from the target wireless communication device; and
the determining unit compares a propagation status of a signal between the wireless communication device
and the target wireless communication device, the propagation status having been obtained by receiving the
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response signal, with a propagation status of a signal between the another wireless communication device and
the target wireless communication device.

(6) The wireless communication device set forth in any one of (3) to (5), in which
the transmission request signal includes a trigger frame defined by IEE 802.11ax.
(7) The wireless communication device set forth in any one of (3) to (6), in which
the determining unit compares distance indicator information that serves as an indicator of a distance to the target
wireless communication device as a propagation status.
(8) The wireless communication device set forth in (7), in which
the distance indicator information includes reception intensity of the response signal, reception time of the response
signal, time from transmission time of the response signal to reception time of the response signal, or an error
property at the time of receiving of the response signal.
(9) The wireless communication device set forth in (8), in which
the measurement request signal includes information used to identify transmission timing of the response signal.
(10) The wireless communication device set forth in any one of (1) to (9), in which
the transmission unit transmits, to the target wireless communication device, a connection request inducing signal
that gives an instruction on transmission of a connection request signal requesting connection to the another wireless
communication device that has been determined as a new connection destination of the target wireless communi-
cation device.
(11) A wireless communication method performed by a wireless communication device connected to one or a plurality
of target wireless communication devices, the wireless communication method including the steps of:

transmitting, to another wireless communication device, a measurement request signal requesting measurement
related to a propagation status of a signal from the target wireless communication device; and
receiving a measurement request response signal transmitted from the another wireless communication device
in response to the measurement request signal, the measurement request response signal including a result
of the measurement.

(12) A wireless communication device including:

a receiving unit that, with respect to one or a plurality of target wireless communication devices connected to
another wireless communication device, receives a measurement request signal requesting measurement re-
lated to a propagation status of a signal from the target wireless communication device, the measurement
request signal having been transmitted from the another wireless communication device;
a signal generation unit that, in response to the measurement request signal, generates a measurement request
response signal including a result of the measurement related to the propagation status of the signal from the
target wireless communication device; and
a transmission unit that transmits the measurement request response signal to the another wireless communi-
cation device.

(13) The wireless communication device set forth in (12), in which:

the another wireless communication device transmits a transmission request signal that gives an instruction on
transmission of a response signal for the measurement, and consequently the receiving unit further receives
the response signal transmitted from the target wireless communication device in response to the transmission
request signal; and
the signal generation unit generates the measurement request response signal including a result of the meas-
urement obtained by receiving the response signal.

(14) The wireless communication device set forth in (13), in which:

the measurement request signal includes information used to identify the target wireless communication device
that transmits the response signal; and
the signal generation unit generates the measurement request response signal including identification informa-
tion identifying the target wireless communication device that is a sender of the response signal, and including
a result of the measurement obtained with respect to the target wireless communication device identified by
the identification information.
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(15) The wireless communication device set forth in (13) or (14), in which
the transmission request signal includes a trigger frame defined by IEE 802.11ax.
(16) The wireless communication device set forth in any one of (13) to (15), in which
the result of the measurement includes distance indicator information that serves as an indicator of a distance to
the target wireless communication device.
(17) The wireless communication device set forth in (16), further including
a measurement unit that performs the measurement on the basis of receiving timing of the response signal or the
received response signal.
(18) The wireless communication device set forth in (16) or (17), in which
the distance indicator information includes reception intensity of the response signal, reception time of the response
signal, time from transmission time of the response signal to reception time of the response signal, or an error
property at the time of receiving of the response signal.
(19) The wireless communication device set forth in (18), in which
the measurement request signal includes information used to identify transmission timing of the response signal.
(20) A wireless communication method performed by a wireless communication device, the wireless communication
method including the steps of:

with respect to one or a plurality of target wireless communication devices connected to another wireless
communication device, receiving a measurement request signal requesting measurement related to a propa-
gation status of a signal from the target wireless communication device, the measurement request signal having
been transmitted from the another wireless communication device;
in response to the measurement request signal, generating a measurement request response signal including
a result of the measurement related to the propagation status of the signal from the target wireless communication
device; and
transmitting the measurement request response signal to the another wireless communication device.

(21) A wireless communication device including:

a receiving unit that receives a connection request inducing signal that has been transmitted from a first wireless
communication device connected, and that gives an instruction on transmission of a connection request signal
requesting connection to a second wireless communication device determined as its own new connection
destination; and
a transmission unit that transmits the connection request signal to the second wireless communication device
according to the connection request inducing signal.

(22) The wireless communication device set forth in (21), in which
the receiving unit receives a transmission request signal that has been transmitted from the first wireless commu-
nication device, and that gives an instruction on transmission of a response signal for measurement related to a
propagation status of a signal to/from the second wireless communication device, and after the response signal has
been transmitted by the transmission unit in response to the transmission request signal, receives the connection
request inducing signal transmitted from the first wireless communication device.
(23) The wireless communication device set forth in (22), in which
the second wireless communication device that serves as its own new connection destination is determined by the
first wireless communication device on the basis of a result of the measurement.
(24) A wireless communication method performed by a wireless communication device, the wireless communication
method including the steps of:

receiving a connection request inducing signal that has been transmitted from a first wireless communication
device connected, and that instructs transmission of a connection request signal requesting connection to a
second wireless communication device determined as its own new connection destination; and
transmitting the connection request signal to the second wireless communication device according to the con-
nection request inducing signal.

REFERENCE SIGNS LIST

[0295]

11 Wireless communication device
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21-1 to 21-n, 21 Antenna
22 Wireless communication module
23 Data processing unit
52-1 to 52-n, 52 RF receiving unit
55 Signal generation unit
57-1 to 57-n, 57 RF transmission unit
58 Control unit

Claims

1. A wireless communication device connected to one or a plurality of target wireless communication devices, the
wireless communication device comprising:

a transmission unit that transmits, to another wireless communication device, a measurement request signal
requesting measurement related to a propagation status of a signal from the target wireless communication
device; and
a receiving unit that receives a measurement request response signal transmitted from the another wireless
communication device in response to the measurement request signal, the measurement request response
signal including a result of the measurement.

2. The wireless communication device according to claim 1, further comprising
a determining unit that determines a connection destination of the target wireless communication device on a basis
of the result of the measurement, wherein
the determining unit determines a connection destination of the target wireless communication device by comparing
a propagation status of a signal between the wireless communication device and the target wireless communication
device with a propagation status of a signal between the another wireless communication device and the target
wireless communication device, the latter propagation status being indicated by the result of the measurement.

3. The wireless communication device according to claim 2, wherein:

the transmission unit further transmits, to the target wireless communication device, a transmission request
signal that gives an instruction on transmission of a response signal for the measurement; and
the receiving unit receives, from the another wireless communication device, the measurement request response
signal including the result of the measurement performed by receiving the response signal transmitted from the
target wireless communication device.

4. The wireless communication device according to claim 3, wherein
the measurement request signal includes information used to identify the target wireless communication device that
transmits the response signal.

5. The wireless communication device according to claim 3, wherein:

the receiving unit receives the response signal transmitted from the target wireless communication device; and
the determining unit compares a propagation status of a signal between the wireless communication device
and the target wireless communication device, the propagation status having been obtained by receiving the
response signal, with a propagation status of a signal between the another wireless communication device and
the target wireless communication device.

6. The wireless communication device according to claim 3, wherein
the transmission request signal includes a trigger frame defined by IEE 802.11ax.

7. The wireless communication device according to claim 3, wherein
the determining unit compares distance indicator information that serves as an indicator of a distance to the target
wireless communication device as a propagation status.

8. The wireless communication device according to claim 7, wherein
the distance indicator information includes reception intensity of the response signal, reception time of the response
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signal, time from transmission time of the response signal to reception time of the response signal, or an error
property at the time of receiving of the response signal.

9. The wireless communication device according to claim 8, wherein
the measurement request signal includes information used to identify transmission timing of the response signal.

10. The wireless communication device according to claim 1, wherein
the transmission unit transmits, to the target wireless communication device, a connection request inducing signal
that gives an instruction on transmission of a connection request signal requesting connection to the another wireless
communication device that has been determined as a new connection destination of the target wireless communi-
cation device.

11. A wireless communication device comprising:

a receiving unit that, with respect to one or a plurality of target wireless communication devices connected to
another wireless communication device, receives a measurement request signal requesting measurement re-
lated to a propagation status of a signal from the target wireless communication device, the measurement
request signal having been transmitted from the another wireless communication device;
a signal generation unit that, in response to the measurement request signal, generates a measurement request
response signal including a result of the measurement related to the propagation status of the signal from the
target wireless communication device; and
a transmission unit that transmits the measurement request response signal to the another wireless communi-
cation device.

12. The wireless communication device according to claim 11, wherein:

the another wireless communication device transmits a transmission request signal that gives an instruction on
transmission of a response signal for the measurement, and consequently the receiving unit further receives
the response signal transmitted from the target wireless communication device in response to the transmission
request signal; and
the signal generation unit generates the measurement request response signal including a result of the meas-
urement obtained by receiving the response signal.

13. The wireless communication device according to claim 12, wherein
the measurement request signal includes information used to identify the target wireless communication device that
transmits the response signal; and
the signal generation unit generates the measurement request response signal including identification information
identifying the target wireless communication device that is a sender of the response signal, and including a result
of the measurement obtained with respect to the target wireless communication device identified by the identification
information.

14. The wireless communication device according to claim 12, wherein
the transmission request signal includes a trigger frame defined by IEE 802.11ax.

15. The wireless communication device according to claim 12, wherein
the result of the measurement includes distance indicator information that serves as an indicator of a distance to
the target wireless communication device.

16. The wireless communication device according to claim 15, further comprising
a measurement unit that performs the measurement on a basis of receiving timing of the response signal or the
received response signal.

17. The wireless communication device according to claim 15, wherein
the distance indicator information includes reception intensity of the response signal, reception time of the response
signal, time from transmission time of the response signal to reception time of the response signal, or an error
property at the time of receiving of the response signal.

18. The wireless communication device according to claim 17, wherein
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the measurement request signal includes information used to identify transmission timing of the response signal.

19. A wireless communication device comprising:

a receiving unit that receives a connection request inducing signal that has been transmitted from a first wireless
communication device connected, and that gives an instruction on transmission of a connection request signal
requesting connection to a second wireless communication device determined as its own new connection
destination; and
a transmission unit that transmits the connection request signal to the second wireless communication device
according to the connection request inducing signal.

20. The wireless communication device according to claim 19, wherein
the receiving unit receives a transmission request signal that has been transmitted from the first wireless commu-
nication device, and that gives an instruction on transmission of a response signal for measurement related to a
propagation status of a signal to/from the second wireless communication device, and after the response signal has
been transmitted by the transmission unit in response to the transmission request signal, receives the connection
request inducing signal transmitted from the first wireless communication device.

21. The wireless communication device according to claim 20, wherein
the second wireless communication device that serves as its own new connection destination is determined by the
first wireless communication device on a basis of a result of the measurement.
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