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[DESCRIPTION]

[Title]

INFORMATION PROCESSING APPARATUS AND INFORMATION
PROCESSING METHOD

[Technical Field]

[0001]

The present technology relates to an information
processing apparatus. Particularly, the present
technology relates to an information processing apparatus
and an information processing method by which information
is exchanged utilizing wireless communication.
[Background Art]

[0002]

In the past, in a wireless system, there is a case
in which, when a plurality of wireless terminals perform
transmission of data using same wireless resources
(frequency and time), interference arises from collision
of the data, resulting in failure in reception of the
data at the reception side. Therefore, where a plurality
of wireless terminals that use a same frequency exists,
it is desirable to provide a contrivance by which one
wireless terminal can occupy the frequency as far as
possible within a certain time band to transmit data so
as to prevent collision of data.

[0003]
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As a technology for providing such a contrivance as
described above, for example, a technology is available
which avoids collision using carrier sense. In this
technology, a wireless terminal enters, before data
transmission, into a reception mode, in which it measures
reception power in a frequency channel to be used
(hereinafter referred to also as channel). Then, the
wireless terminal decides the measured reception power
with a threshold value and suppresses transmission until
an available wireless resource is confirmed thereby to
avoid collision of data. The threshold value is
hereinafter referred to also as carrier sense level. 1In
order to suppress transmission to avoid collision or
conversely avoid excessive suppression of transmission in
this manner, a technology for setting a carrier sense
level appropriately is demanded.

[0004]

Therefore, for example, a wireless communication
apparatus has been proposed in which media access is
performed efficiently by temporarily changing the carrier
sense level (for example, refer to PTL 1).

[Citation List]
[Patent Literature]
[0005]

[PTL 1]
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[Summary]

[Technical Problem]
[0006]

In the existing technology described above, since the
possibility that a wireless communication apparatus in which
the carrier sense level is varied may acquire the transmission
right of data in comparison with a wireless communication
apparatus in which the carrier sense level is not varied is
high, unfairness in transmission opportunity arises. Therefore,
it is important to reduce the unfairness in transmission
opportunity and efficiently utilize a wireless resource.

[0007]

Embodiments of the present invention efficiently utilize
a wireless resource.

[Solution to Problem]
[0008]

According to a first aspect of the present invention,
there is provided an information processing apparatus
including a control unit that aborts, when a packet decided to
be transmitted from a second network different from a first
network to which the information processing apparatus belongs
is detected, reception of the packet and deals with carrier
sense as an idle state based on a reception strength of the
packet. Disclosed herein is an information processing method
for the information processing apparatus and a program for

causing a computer to execute the above method, wherein the



control unit performs control for dealing with the carrier
sense as an idle state based on a result of comparison between
the reception strength of the packet and a first threshold
value; the control unit changes the first threshold value and
performs control for transmitting data based on a wireless
transmission parameter changed in response to the first
threshold value after changed; and wherein the control unit
changes the first threshold value based on information
included in a frame transmitted from a different apparatus
belonging to the first network.

According to a second aspect of the present invention,
there is provided an information processing method including
a first procedure for aborting, when a packet decided to be
transmitted from a second network different from a first
network to which an information processing apparatus belongs
is detected, reception of the packet; and a second procedure
for dealing with carrier sense as an idle state based on a
reception strength of the packet, wherein the second procedure
is performed based on a result of comparison between the
reception strength of the packet and a first threshold value;
the first threshold value is changed and control for
transmitting data is performed based on a wireless
transmission parameter changed in response to the first
threshold value after changed; and the first threshold value
is changed based on information included in a frame
transmitted from a different apparatus belonging to the first

network.



This brings about action that, when the packet decided to
be transmitted from the second network, reception of the
packet is aborted, and the carrier sense is dealt with as the
idle state based on the reception strength of the packet.
[0009]

Further, in an embodiment of the first aspect, the
control unit may perform control for dealing with the carrier
gsense as an idle state based on a result of comparison between
the reception strength of the packet and a first threshold
value. This brings about action that the carrier sense is
dealt with as the idle state based on the result of the
comparison between the reception strength of the packet and
the first threshold value.

[0010]

Further, in an embodiment of the first aspect, the
control unit may identify the second network to which an
apparatus from which the packet is transmitted belongs based
on a network identifier added to a header of a physical layer
of the packet. This brings about action that the second
network to which the apparatus from which the packet is
transmitted belongs is identified based on the network
identifier added to the header of the physical layer of the
packet.

[0011]

Further, in an embodiment of the first aspect, the

control unit may identify the second network based on a result

of comparison between the network identifier added to the



header of the physical layer of the packet and a network
identifier of the first network. This brings about action that
the second network is identified based on the result of the
comparison between the network identifier added to the header
of the physical layer of the packet and the network identifier
of the first network.

[0012]

Further, in an embodiment of the first aspect, the
control unit may identify the second network based on a result
of comparison between a network identifier added to a header
of a data link layer of the packet and a network identifier of
the first network. This brings about action that the second
network is identified based on the result of the comparison
between the network identifier added to the header of the data
link layer of the packet and the network identifier of the
first network.

[0013]

Further, in an embodiment of the first aspect, the
control unit may perform control for transmitting information
for specifying a set of first information used by a different
apparatus belonging to the first network and used for
determination of the first threshold value and a wireless
transmission parameter that interlocks with the first
information to the different apparatus. This brings about
action that information for specifying the set of the first
information and the wireless transmission parameter is

transmitted to the different apparatus.



[0014]

Further, in an embodiment of the first aspect, the
control unit may perform control for transmitting, as the
first information, one of information for specifying the first
threshold value and information for designating a range within
which the first threshold value is to be changed by the
different apparatus by which a reference frame is received
based on a ratio between the information for specifying the
first threshold value and a reception strength of the
reference frame. This brings about action that one of
information for specifying the first threshold value and
information for designating the range within which the first
threshold value is to be changed by the different apparatus by
which the reference frame is received is transmitted based on
the ratio between the information for specifying the first
threshold value and the reception strength of the reference
frame.

[0015]

Further, in an embodiment of the first aspect, the
wireless transmission parameter may be at least one of
transmission power, transmission fixed waiting time, carrier
sense random waiting time, a maximum frame time length, a
usable channel bandwidth and a usable channel frequency. This
brings about action that at least one wireless transmission
parameter from among them is transmitted.

[0016]

Further, in an embodiment of the first aspect, the



control unit may perform control for changing, when a frame
transmitted from a different apparatus belonging to the first
network and destined for the information processing apparatus
includes information regarding transmission power of the frame,
transmission power for a reception response of the frame based
on the information regarding the transmission power and
transmitting the reception response. This brings about action
that, when the frame transmitted from the different apparatus
belonging to the first network and destined for the
information processing apparatus includes information
regarding the transmission power of the frame, the
transmission power for the reception response of the frame is
changed based on the information regarding the transmission
power and the reception response i1s transmitted.

[0017]

Further, in an embodiment of the first aspect, the
reference frame may be a beacon transmitted from an apparatus
belonging to the first network. This brings about action that
the beacon transmitted from the apparatus belonging to the
first network is used as the reference frame.

[0018]

Further, in an embodiment of the first aspect, the
information processing apparatus may share information for
specifying the set of the first information and the wireless
transmission parameter with at least one of a different
apparatus belonging to the first network and a different

apparatus belonging to the second network. This brings about



action that information for specifying the set of the first
information and the wireless transmission parameter is shared
with at least one of the different apparatus belonging to the
first network and the different apparatus belonging to the
second network.

[0019]

Further, in an embodiment of the first aspect, the
control unit may change the first threshold value and perform
control for transmitting data based on a wireless transmission
parameter changed in response to the first threshold value
after changed. This brings about action that the first
threshold value is changed, and data is transmitted based on
the wireless transmission parameter changed in response to the
first threshold value after changed.

[0020]

Further, in an embodiment of the first aspect, the
control unit may change the wireless transmission parameter in
an interlocking relationship with the first threshold value.
This brings about action that the wireless transmission
parameter is changed in the interlocking relationship with the
first threshold value.

[0021]

Further, in an embodiment of the first aspect, the
control unit may change the first threshold value based on
information included in a frame transmitted from a different
apparatus belonging to the first network. This brings about

action that the first threshold value is changed based on
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information included in the frame transmitted from the
different apparatus belonging to the first network.
[0022]

Further, in an embodiment of the first aspect, the
control unit may perform control for changing the first
threshold value based on a margin value included in the frame
and a reception strength of the frame. This brings about
action that the first threshold value is changed based on the
margin value included in the frame and the reception strength
of the frame.

[0023]

Further, in an embodiment of the first aspect, the
control unit may perform control for changing the first
threshold value within a range determined based on the margin
value and the reception strength. This brings about action
that the first threshold value is changed within the range
determined based on the margin value and the reception
strength.

[0024]

Further, in an embodiment of the first aspect, the
control unit may perform control for determining the wireless
transmission parameter based on information included in a
frame transmitted from a different apparatus belonging to the
first network and a changing amount of the first threshold
value from a reference value. This brings about action that
the wireless transmission parameter is determined based on

information included in the frame transmitted from the
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different apparatus belonging to the first network and the
changing amount of the first threshold value from the
reference value.

[0025]

Further, in an embodiment of the first aspect, the
wireless transmission parameter may be a parameter for setting
transmission power, and the control unit may perform, when the
wireless transmission parameter is to be changed, control for
including information regarding transmission power to be set
with the wireless transmission parameter after changed into a
frame to be transmitted to an apparatus belonging to the first
network. This brings about action that, when the wireless
transmission parameter is to be changed, information regarding
the transmission power to be set with the wireless
transmission parameter after changed is included into the
frame to be transmitted to the apparatus belonging to the
first network.

[0026]

Further, in an embodiment of the first aspect, the frame
may be a beacon transmitted from an apparatus belonging to the
first network. This brings about action that the beacon
transmitted from the apparatus belonging to the first network

is used.

[Advantageous Effect of Invention]
[0027]

With the above embodiments of the present invention, a
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superior effect that a wireless resource can be utilized
efficiently can be achieved. It is to be noted that the effect
described here is not necessarily limitative, but any of

effects described in the present disclosure may be exhibited.

[Brief Description of Drawings]
[0028]
[FIG. 1]

FIG. 1 is a view depicting an example of a system
configuration of a communication system 10 in a first
embodiment of the present technology.

[FIG. 2]

FIG. 2 is a block diagram depicting an example of a
functional configuration of an information processing
apparatus (AP) 100 in the first embodiment of the present
technology.

[FIG. 3]

FIG. 3 is a flow chart illustrating an example of a
processing procedure of a packet transmission and reception
process by the information processing apparatus (AP) 100 in
the first embodiment of the present technology.

[FIG. 4]

FIG. 4 is a view depicting an example of a relationship
(process classification table) between processes performed by
the information processing apparatus (AP) 100 in the first

embodiment of the present
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technology and PLCP headers.
[FIG. 5]

FIG. 5 is a flow chart depicting a packet
detection/reception decision process from within the
transmission and reception process by the information
processing apparatus (AP) 100 in the first embodiment of
the present technology.

[FIG. 6]

FIG. 6 is a view depicting an example of a
relationship (process classification table) between
processes performed by the information processing
apparatus (AP) 100 in the first embodiment of the present
technology and PLCP headers.

[FIG. 7]

FIG. 7 is a flow chart depicting a packet
detection/reception decision process from within the
transmission and reception process by the information
processing apparatus (AP) 100 in the first embodiment of
the present technology.

[FIG. 8]

FIG. 8 is a sequence chart depicting an example of
a flow of entire processes executed by different
information processing apparatuses configuring the
communication system 10 in the first embodiment of the

present technology.
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[FIG. 9]

FIG. 9 is a view depicting an example of a flow of
processes executed by components of the different
information processing apparatuses configuring the
communication system 10 in the first embodiment of the
present technology.

[FIG. 10]

FIG. 10 is a view depicting an example of
combinations of margin values and interlocking parameter
calculation information stored in a storage unit 120 in
the first embodiment of the present technology.

[FIG. 11]

FIG. 11 is a view depicting an example of a format
of a beacon frame exchanged between the different
information processing apparatuses in the first
embodiment of the present technology.

[FIG. 12]

FIG. 12 is a view depicting an example of an
extended CCA threshold value determination process by an
information processing apparatus (STA) 200 in the first
embodiment of the present technology.

[FIG. 13]

FIG. 13 is a view depicting an example of a format

of a frame to be used for transmission by the information

processing apparatus (STA) 200 in the first embodiment of
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the present technology.
[FIG. 14]

FIG. 14 is a view depicting an example of
combinations of margin values and interlocking parameter
calculation information shared between the information
processing apparatus (AP) 100 and the information
processing apparatus (STA) 200 in the first embodiment of
the present technology.

[FIG. 15]

FIG. 15 is a view depicting an example of a format
of a beacon frame exchanged between the different
information processing apparatuses in the first
embodiment of the present technology.

[FIG. 16]

FIG. 16 is a view depicting another example of a
format of a beacon frame exchanged between the different
information processing apparatuses in the first
embodiment of the present technology.

[FIG. 17]

FIG. 17 is a view depicting a further example of a
format of a beacon frame exchanged between different
information processing apparatuses in a second embodiment
of the present technology.

[FIG. 18]

FIG. 18 is a sequence chart depicting an example of
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a flow of entire processes executed by different
information processing apparatuses configuring a
communication system 10 in a third embodiment of the
present technology.

[FIG. 19]

FIG. 19 is a view depicting an example of a format
of a beacon frame exchanged between the different
information processing apparatuses in the third
embodiment of the present technology.

[FIG. 20]

FIG. 20 is a view depicting an example of a format
of a PPDU exchanged between different apparatuses
configuring a communication system 10 in a fourth
embodiment of the present technology.

[FIG. 21]

FIG. 21 is a sequence chart depicting an example of
setting of a desired detection level by an information
processing apparatus (STA) 200 in the fourth embodiment
of the present technology.

[FIG. 22]

FIG. 22 is a view depicting an example of a format
of a beacon frame exchanged between different information
processing apparatuses in the fourth embodiment of the
present technology.

[FIG. 23]
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FIG. 23 is a sequence chart depicting an example of
a flow of entire processes executed by the different
information processing apparatuses configuring the
communication system 10 in the fourth embodiment of the
present technology.

[FIG. 24]

FIG. 24 is a sequence chart depicting an example of
a flow of entire processes executed by different
information processing apparatuses configuring a
communication system 10 in a fifth embodiment of the
present technology.

[FIG. 25]

FIG. 25 is a view depicting an example of a format
of a beacon frame exchanged between the different
information processing apparatuses in the fifth
embodiment of the present technology.

[FIG. 26]

FIG. 26 is a view depicting an example of a
transmission power determination process (TPC
transmission power determination process) by an
information processing apparatus (STA) 200 in the fifth
embodiment of the present technology.

[FIG. 27]
FIG. 27 is a view depicting an example of a format

of a beacon frame exchanged between different information
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processing apparatuses in a sixth embodiment of the
present technology.
[FIG. 28]

FIG. 28 is a view depicting an example of a format
of a frame exchanged between different apparatuses
configuring a communication system 10 in a seventh
embodiment of the present technology.

[FIG. 29]

FIG. 29 is a view depicting an example of a
relationship (process classification table) between
processes performed by an information processing
apparatus (AP) 100 in the seventh embodiment of the
present technology and PLCP headers and MAC headers.
[FIG. 30]

FIG. 30 is a flow chart illustrating a packet
detection/reception decision process from within a
transmission and reception process by the information
processing apparatus (AP) 100 in the seventh embodiment
of the present technology.

[FIG. 31]

FIG. 31 is a view schematically depicting an
example of a virtual subtraction process of a backoff
counter by the information processing apparatus (AP) 100
in the seventh embodiment of the present technology.

[FIG. 32]
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FIG. 32 is a block diagram depicting an example of
a general configuration of a smartphone.

[FIG. 33]

FIG. 33 is a block diagram depicting an example of
a general configuration of a car navigation system.

[FIG. 34]

FIG. 34 is a block diagram depicting an example of
a general configuration of a wireless access point.
[Description of Embodiments]

[0029]

In the following, modes for carrying out the
present technology (hereinafter referred to as
embodiment) are described. Description is given in
accordance with the following order.

1. First embodiment (example in which a STA
(station) determines an extended CCA (Clear Channel
Assessment) threshold value on the basis of a margin
value notified from an AP (Access Point))

2. Second embodiment (example in which an upper
limit level to an extended CCA threshold value and a
lower limit level to transmission power are set)

3. Third embodiment (example in which an STA uses
an extended CCA threshold value notified from an AP)

4. Fourth embodiment (example in which a desired

detection level is issued as a notification to a
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communication partner)

5. Fifth embodiment (example in which setting of an
extended CCA threshold value is perform by an STA taking
execution of transmission power control as a premise)

6. Sixth embodiment (example in which a process for
suppressing excessive decrease of transmission power is
added in response to a situation as a rule)

7. Seventh embodiment (example in which both an
extended CCA operation utilizing a PLCP header and an
extended CCA operation utilizing a MAC header are used)

8. Application examples
[0030]

<l. First embodiment>

[Example of configuration of communication system]

FIG. 1 is a view depicting an example of a system
configuration of a communication system 10 in a first
embodiment of the present technology.

[0031]

The communication system 10 includes an information
processing apparatus (AP) 100, another information
processing apparatus (STA) 200 and a further information
processing apparatus (STA) 250. The communication system
10 is a system that complies with a wireless LAN (Local
Area Network) or a communication system based on a

wireless LAN.
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[0032]

The information processing apparatus (AP) 100 is a
wireless communication apparatus corresponding to a
master unit (master station, base station) at which the
communication system 10 is centered. The information
processing apparatus (AP) 100 may be connected to an
external network such as the Internet by wired connection
or wireless connection. For example, the information
processing apparatus (AP) 100 can be used as an access
point in a wireless LAN system.

[0033]

The information processing apparatus (STA) 200 and
the information processing apparatus (STA) 250 are
wireless communication apparatus corresponding to slave
units (slave stations) individually communicating by
wireless communication with the information processing
apparatus (AP) 100. Further, in FIG. 1, each wireless
connection between different apparatus is schematically
indicated by a dotted line. For example, the information
processing apparatus (STA) 200 and information processing
apparatus (STA) 250 can be used as stations in the
wireless LAN system.

[0034]
The information processing apparatus (STA) 200 has

at least one of an extended CCA function and a function
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for changing transmission power (TPC (Transmit Power
Control) function).
[0035]

Here, the extended CCA function signifies a
function that operates such that, when it is decided that
a detected packet is a packet transmitted from a wireless
network different from a wireless network to which the
own apparatus belongs, the own apparatus aborts a
reception operation halfway and returns to a standby
state returns, and when a relationship between a
reception strength of the packet and a decision threshold
value (hereinafter referred to as extended CCA threshold
value) satisfies a predetermined condition, a channel
state is dealt with as an idle state even during a packet
signal duration.

[0036]

Where the information processing apparatus (STA)
200 has the extended CCA function, both transmission
using the extended CCA and normal transmission in which
the extended CCA is not used are possible. Where the
extended CCA is not used, the information processing
apparatus (STA) 200 deals, during a packet signal
duration, with the channel state as a busy state except
such exceptions as unexpected loss of a signal or an

error of a PHY (Physical Layer) header irrespective of a
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wireless network to which an apparatus of the
transmission source of the detected packet belongs.
[0037]

Further, for example, where the information
processing apparatus (STA) 200 has a TPC function, both
transmission using the TPC and normal transmission in
which the TPC is not used are possible.

[0038]

The information processing apparatus (STA) 250 does
not have the extended CCA function. In particular, the
information processing apparatus (STA) 250 does not have
a function by which a channel state is dealt with as an
idle state during the signal duration of the packet based
on conditions of a wireless network to which an apparatus
of the transmission source of the detected packet belongs
and the reception strength. Therefore, the information
processing apparatus (STA) 250 deals, during the signal
duration of the packet, with a channel state as a busy
state except the exceptions described above irrespective
of the wireless network to which an apparatus of the
transmission source of the detected packet belongs. In
the following description, the information processing
apparatus (STA) 200 is referred to also as HE (High
Efficiency) apparatus and the information processing

apparatus (STA) 250 is referred to also as legacy
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apparatus. Further, where the HE apparatus and the legacy
apparatus are not distinguished from each other
specifically, the apparatus are referred to also as
information processing apparatus (STA) simply and totally.
[0039]

The information processing apparatus (STA) 200 may
dynamically change the extended CCA threshold value
described above. In this manner, the information
processing apparatus (STA) 200 can dynamically change the
extended CCA threshold value within a range prescribed by
the legislation.

[0040]

Further, an operation mode when the extended CCA of
the information processing apparatus (STA) 200 is not
used is referred to also as normal mode, and an operation
mode when the extended CCA threshold value is dynamically
changed using the extended CCA is referred to also as
extended CCA mode. Further, a parameter used for data
transmission by the information processing apparatus
(STA) 200 is referred to also as transmission parameter.
The transmission parameter is a parameter such as, for
example, transmission power, an EDCA (Enhanced
Distributed Channel Access) parameter, a slot parameter,

a maximum frame time length, a bandwidth or an operation

channel. Further, the transmission parameter in the
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normal mode is referred to also as default transmission
parameter, and the transmission parameter in the extended
CCA mode i1s referred also as interlocking parameter. Note
that it is assumed that the legacy apparatus uses a
default threshold value and the default transmission
parameter. Further, the default threshold value and the
default transmission parameter may be equal among the
apparatus or may be different in different apparatus.
[0041]

[Example of configuration of information processing
apparatus]

FIG. 2 is a block diagram depicting an example of a
functional configuration of the information processing
apparatus (AP) 100 in the first embodiment of the present
technology. It is to be noted that the functional
configuration of the information processing apparatus
(STA) 200 is substantially similar to that of the
information processing apparatus (AP) 100, and therefore,
description of them is omitted.

[0042]

The information processing apparatus (AP) 100
includes a communication unit 110, an antenna 111, a
storage unit 120 and a control unit 130.

[0043]

The communication unit 110 performs transmission
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and reception of a packet through the antenna 111. For
example, signal processing in general of the data link
layer and the physical layer relating to transmission and
reception of data is included in the communication unit
110.

[0044]

Here, the data link layer processing particularly
includes addition and removal of LLC (Logical Link
Control) /SNAP (Subnetwork Access Protocol) headers to and
from the data payload from an upper layer,
addition/removal of a MAC (Media Access Control) header,
addition of an error detection code/detection of a packet
error, re-sending, media access processing by CSMA/CA
(Carrier Sense Multiple Access/Collision Avoidance),
generation of a management frame and a control frame and
so forth.

[0045]

Meanwhile, the physical layer processing
particularly includes processes for performing encode,
interleave and modulation on the basis of a coding and
modulation scheme set by the control unit 130, and
addition of a PLCP (Physical Layer Convergence Protocol)
header and a PLCP preamble, detection and channel
estimation processes based on the preamble,

analog/digital signal conversion, frequency convert,
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amplification, filtering and so forth.
[0046]

The storage unit 120 performs recording and
reproduction of data on and from a predetermined
recording medium. For example, the storage unit 120 is
implemented by various recording media. For example,
recording media such as a fixed memory such as a HDD
(Hard Disc Drive) or a flash memory, a memory card having
a fixed memory built therein, an optical disk, a magneto-
optical disk and a hologram memory can be used.

[0047]

The control unit 130 functions as an arithmetic
processing unit and a control apparatus and controls
general operation in the information processing apparatus
(AP) 100 in accordance with various programs. For example,
the control unit 130 is implemented by an electronic
circuit such as a CPU (Central Processing Unit) or a
microprocessor. It is to be noted that the control unit
130 may include a ROM (Read Only Memory) in which
programs, arithmetic operation parameters and so forth to
be used are stored, and a RAM (Random Access Memory) for
temporarily storing parameters and so forth that vary
suitably.

[0048]

For example, the control unit 130 performs setting
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of various parameters to be used by the communication
unit 110. Further, the control unit 130 creates rules to
be informed to information processing apparatus (STA)
connected to the information processing apparatus (AP)
100 (rules relating to change of an extended CCA
threshold value used in a network (extended CCA margin
value and interlocking parameter calculation
information)) .

[0049]

Further, for example, the control unit 130 performs
control for aborting, when a packet decided to be
transmitted from a second network different from a first
network to which the information processing apparatus
(AP) 100 belongs is detected, reception of the packet. 1In
this case, the control unit 130 performs control for
dealing with the carrier sense as an idle state on the
basis of a reception strength of the packet. 1In
particular, the control unit 130 compares the reception
strength of the packet and a first threshold value
(extended CCA threshold value) with each other and
performs, on the basis of a result of the comparison,
control for dealing with the carrier sense as an idle
state.

[0050]

For example, the control unit 130 can identify, on
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the basis of a network identifier (called, for example,
COLOR information or BSS COLOR information) added to the
header of a physical layer (for example, the PLCP layer)
in a received packet, a network to which an apparatus
from which the packet is transmitted belongs. In
particular, the control unit 130 identifies, on the basis
of a result of comparison between the network identifier
added to the header of a physical layer in the packet and
the network identifier of the network to which the own
apparatus belongs, the network to which the apparatus
from which the packet is transmitted belongs.

[0051]

Further, for example, the control unit 130 performs
control for changing the first threshold value (extended
CCA threshold value) and transmitting data on the basis
of a wireless transmission parameter changed in response
to the first threshold value after changed. 1In this case,
the control unit 130 can change the wireless transmission
parameter in an interlocking relationship with the first
threshold value.

[0052]

[Example of operation of carrier sense and extended
CCA]

Here, an example of a general operation of the

carrier sense and the extended CCA is described.
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[0053]

FIG. 3 is a flow chart depicting an example of a
processing procedure of a packet transmission and
reception process by the information processing apparatus
(AP) 100 in the first embodiment of the present
technology. It is to be noted that, while the information
processing apparatus (AP) 100 is described with reference
to FIG. 3, the processing procedure can be applied
similarly also to the other information processing
apparatus (information processing apparatus (STA) 200).
In other words, this transmission and reception process
is a process that is similar between the master station
side and the slave station side.

[0054]

The control unit 130 of the information processing
apparatus (AP) 100 performs a packet detection/reception
decision process within a period of time other than
periods of time during transmission and during reception
(step S810). This packet detection/reception decision
process is hereinafter described in detail with reference
to FIG. 5.

[0055]

Then, the control unit 130 of the information

processing apparatus (AP) 100 decides whether or not

there exists a packet to be transmitted (step S801). If a
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packet to be transmitted does not exist (step S801), then
the operation of the packet transmission and reception
process 1s ended.

[0056]

If a packet to be transmitted exists (step S801),
then the control unit 130 of the information processing
apparatus (AP) 100 decides whether or not the information
processing apparatus (AP) 100 has a transmission right
acquired already (step S802).

[0057]

Here, it is assumed that the state in which the
transmission right is acquired signifies a state in which
a backoff counter that is decremented in response to a
period of time within which a carrier sense result is
IDLE is O.

[0058]

If the information processing apparatus (AP) 100
has the transmission right acquired already (step S802),
the control unit 130 of the information processing
apparatus (AP) 100 performs packet transmission (step
5804). If the information processing apparatus (AP) 100
does not have the transmission right acquired as yet
(step S802), then the control unit 130 of the information
processing apparatus (AP) 100 decides whether or not the

packet to be transmitted is an immediate response to a
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packet received from the communication partner (step
5803) .
[0059]

It is to be noted that the packet to become an
immediate response to a packet received from the
communication partner is, for example, a CTS (Clear to
Send) frame, an ACK (ACKnowledge) frame or a Block Ack
frame.

[0060]

If the packet to be transmitted is not an immediate
response to a packet received from the communication
partner (step S803), then the operation of the packet
transmission and reception process is ended without
performing transmission of the packet (step S803). If the
packet to be transmitted is an immediate response to a
packet received from the communication partner (step
S803), then the control unit 130 of the information
processing apparatus (AP) 100 performs packet
transmission (step S804). In this manner, transmission of
a packet that is an immediate response to a packet
received from the communication partner can be performed
irrespective of the state of the carrier sense.

[0061]
In this manner, the information processing

apparatus (AP) 100 performs transmission of a packet when
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there is a packet to be transmitted and besides the
information processing apparatus (AP) 100 has a
transmission right acquired already and when a packet to
be transmitted is an immediate response to a packet from
a communication partner.

[0062]

[Example of operation for packet
detection/reception decision process]

FIG. 4 is a view depicting an example of a
relationship (process classification table) between
processes to be performed by the information processing
apparatus (AP) 100 and PLCP headers in the first
embodiment of the present technology. It is to be noted
that description with reference to FIG. 4 is given in
detail with reference to FIG. 5.

[0063]

FIG. 5 is a flow chart illustrating a packet
detection/reception decision process (processing
procedure at step S810 depicted in FIG. 3) from within
the transmission and reception process by the information
processing apparatus (AP) 100 in the first embodiment of
the present technology.

[0064]
First, the control unit 130 of the information

processing apparatus (AP) 100 performs measurement of an
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RSST (Received signal strength indication) of a signal
inputted thereto through the antenna 111 and retains the
RSST determined by the measurement. Further, the control
unit 130 of the information processing apparatus (AP) 100
performs correlation calculation of a Preamble pattern to
determine a correlator output (step S811). This
correlator output signifies a correlation output strength
COL (Correlator Output Level). Here, the relationship
between the RSSI and the correlation output strength COL
can be indicated briefly by the following expression.
[0065]

correlation output strength COL = RSSI x normalized
correlator output
[0066]

In particular, the correlator output is not a
normalized correlator output level but a correlator
output obtained by conversion reflecting the reception
power.

[0067]

In this manner, each of the information processing
apparatuses (AP and STA) monitors, while it is in a
waiting state, measurement of the RSSI and the Preamble
correlator output in regard to a signal inputted thereto
through an antenna (step S811).

[0068]
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Then, the control unit 130 of the information
processing apparatus (AP) 100 performs correlation
calculation of the Preamble pattern and compares an
output of this (Preamble correlator output) and a
detection threshold value with each other (step S812).
Here, the detection threshold value is a detection
threshold value for reading the SIGNAL field in prior to
the decision process.

[0069]

If the value of the Preamble correlator output is
equal to or lower than the detection threshold value
(step S812), then the control unit 130 of the information
processing apparatus (AP) 100 compares the measured RSSI
and an energy detection threshold value ED with each
other (step S813). Then, the control unit 130 of the
information processing apparatus (AP) 100 decides whether
or not the RSSI is higher than the energy detection
threshold value ED (step S813). Here, the energy
detection threshold value ED can be set, for example, to
-62 dBm per 20 MHz bandwidth.

[0070]

On the other hand, i1f the value of the Preamble
correlator output exceeds the detection threshold value
(step S813), then the control unit 130 of the information

processing apparatus (AP) 100 transits to a carrier sense
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BUSY state (step S814), whereafter the operation of the
packet detection/reception decision process is ended. On
the other hand, if the RSSI is equal to or lower than the
energy detection threshold value ED (step S813), then the
control unit 130 of the information processing apparatus
(AP) 100 transits to a carrier sense IDLE state (step
5815) and then ends the operation of the packet
detection/reception decision process.

[0071]

On the other hand, if the value of the Preamble
correlator output exceeds the detection threshold value
(step S812), then the control unit 130 of the information
processing apparatus (AP) 100 transits to a carrier sense
BUSY state (step S816). Then, the control unit 130 of the
information processing apparatus (AP) 100 decodes the
subsequent SIGNAL field in the PLCP header and reads out
information and so forth in the SIGNAL field (step S817).
[0072]

For example, the control unit 130 of the
information processing apparatus (AP) 100 reads out the
“COLOR” field depicted in FIG. 20 and CRC (Cyclic
Redundancy Check (cyclic redundancy check)) of the PLCP
header. In the “COLOR” field, COLOR information that is a
wireless network identifier is placed.

[0073]
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Here, the COLOR information (BSS COLOR information)
is information informed in advance from the partner
apparatus (for example, a master station) connected to
the own apparatus and is information (for example, a
numerical value) with which a BSS (Basic Service Set) to
which the own apparatus belongs can be identified.
Further, the COLOR information (BSS COLOR information) is
an example of an identifier for identifying the BSS in
the PLCP layer. It is to be noted that, as similar
information, a BSSID is placed in the MAC header. However,
the COLOR information can be represented in a simplified
form from that of the BSSID in the physical layer (PLCP
layer) .

[0074]

Further, the control unit 130 of the information
processing apparatus (AP) 100 collates the read out
information and the process classification table depicted
in FIG. 4 with each other to determine a subsequent
process (step S817).

[0075]

In particular, the control unit 130 of the
information processing apparatus (AP) 100 calculates the
CRC of the PLCP header to confirm presence or absence of
an error in the PLCP header. Here, i1if the PLCP header has

an error, then the validity of the value of the field
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cannot be confirmed. Therefore, when the PLCP header has
an error, the subsequent process is determined as
“abortion of reception (ERROR)” as depicted in FIG. 4. On
the other hand, if the CRC of the PLCP header does not
have an error, then the control unit 130 of the
information processing apparatus (AP) 100 determines a
process on the basis of the substance of the “COLOR”
field.

[0076]

In particular, if a COLOR field exists and the
value in the COLOR field is equal to the value of the BSS
to which the own apparatus belongs, then the subsequent
process is determined as “reception.” On the other hand,
if a COLOR field exists and besides the value in the
COLOR field is different from that of the BSS to which
the own apparatus belongs, then the subsequent process is
determined as “abortion of reception.” On the other hand,
if no COLOR field exits, then the subsequent process is
determined as “reception.”

[0077]

A case 1is assumed in which the information
processing apparatus (AP) 100 does not have a function
for interpreting COLOR information. In this case, 1if the
CRC calculation result of the PLCP header has no error,

then the subsequent process is determined as “reception”
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irrespective of whether or not COLOR information exists
and irrespective of the value of the COLOR information.
[0078]

In this manner, the control unit 130 of the
information processing apparatus (AP) 100 determines one

”

of “reception,” “abortion of reception” and “abortion of
reception (ERROR)” as the subsequent process (step S817).
[0079]

If “reception” is determined as the subsequent
process (step S818), then the control unit 130 of the
information processing apparatus (AP) 100 continuously
performs reception of a detected packet to the last (step
S819) .

[0080]

If “abortion of reception” is determined as the
subsequent process (step S818), then the control unit 130
of the information processing apparatus (AP) 100 aborts
the reception of a detected packet at the point of time
of an end of the PLCP header and returns to a waiting
state (step S820). However, the carrier sense state is
dealt with as BUSY till the point of time of the end of
the packet (step S821). Further, the control unit 130 of
the information processing apparatus (AP) 100 determines
the frame interval (IFS (Inter Frame Space)) before a

transmission trial in the next cycle as AIFS (Arbitration
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IFS) or DIFS (Distributed access IFS).
[0081]

On the other hand, if “abortion of reception
(ERROR)” is determined as the subsequent process (step
S$818), then the control unit 130 of the information
processing apparatus (AP) 100 aborts the reception of a
detected packet at the point of time of an end of the
PLCP header and returns to a waiting state (step S822).
[0082]

Here, the embodiment of the present technology
indicates an example of a case in which the extended CCA
function described hereinabove is used. 1In particular,
the embodiment of the present technology indicates an
example in which reception of a packet decided not to
have been transmitted from the BSS to which the own
apparatus belongs using the BSS identifier (COLOR
information) and the extended CCA threshold wvalue
(decision threshold value) is aborted and, depending upon
a condition, an operation for dealing with a channel as a
free state is performed. This operation is called, in the
embodiment of the present technology, extended CCA
operation. Further, as a method of obtaining an extended
CCA threshold value to be used in this operation, a
plurality of variations are available.

[0083]
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Note that it is assumed that a default value of the
extended CCA threshold value when no particular value is
designated is a value with which an operation equivalent
to such a general carrier sense operation described
hereinabove is performed. In other words, it is assumed
that, determining that the default value is equal to or
lower than the preamble detection threshold wvalue, an
operation similar to that of FIG. 5 is performed
equivalently.

[0084]

[Example of operation of packet detection/reception
decision process upon extended CCA operation]

FIG. 6 is a view depicting an example of a
relationship (process classification table) between
processes to be executed by the information processing
apparatus (AP) 100 and PLCP headers in the first
embodiment of the present technology. It is to be noted
that description with reference to FIG. 6 is given in
detail with reference to FIG. 7.

[0085]

FIG. 7 is a flow chart depicting a packet
detection/reception decision process (processing
procedure at step S810 depicted in FIG. 3) from within
the transmission and reception process by the information

processing apparatus (AP) 100 in the first embodiment of
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the present technology. It is to be noted that, since
FIG. 7 is a modification to part of FIG. 5, portions
common to those of FIG. 5 are denoted by like reference
characters and description of them is omitted.

[0086]

The control unit 130 of the information processing
apparatus (AP) 100 decodes the subsequent SIGNAL field in
the PLCP header and reads out information and so forth in
the SIGNAL field (step S817).

[0087]

Further, the control unit 130 of the information
processing apparatus (AP) 100 collates the read out
information and the process classification table depicted
in FIG. 6 with each other to determine a subsequent
process (step S825).

[0088]

In particular, the control unit 130 of the
information processing apparatus (AP) 100 calculates the
CRC of the PLCP header and confirms presence or absence
of an error in the PLCP header. Here, i1f an error exists
in the PLCP header, then the validity of the value of the
field cannot be confirmed. Therefore, as depicted in FIG.
6, when an error exists in the PLCP header, the
subsequent process is determined as “abortion of

reception (ERROR).” On the other hand, if no error exists
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in the CRC in the PLCP header, a process 1is determined on
the basis of the substances of the extended CCA threshold
value and the “COLOR” field.

[0089]

Here, especially where it is assumed that
information that specifies an extended CCA threshold
value is not included in the packet itself (namely, where
a format depicted in FIG. 20 is assumed as the PPDU
format of an arriving packet), a value specified from the
substance of the “Requested Detection Level” field
described in the arriving packet itself is used as the
extended CCA threshold value. If it is assumed that
information that specifies an extended CCA threshold
value is not included in the packet itself, then as the
extended CCA threshold value, a value derived in advance
by a different method and retained is used.

[0090]

In particular, if a COLOR field exists and the
value of the COLOR field is same as the value of the BSS
to which the own apparatus belongs, then the subsequent
process is determined as “reception.” On the other hand,
if a COLOR field does not exist, then the subsequent
process 1s determined as “reception.”

[0091]

On the other hand, if a COLOR field exists and
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besides the value of the COLOR field is different from
that of the BSS to which the own apparatus belongs, the
subsequent process is determined as “abortion of
reception.” In this case, it is decided whether the
correlator output strength (value of the Preamble
correlator output) is lower or is equal to or higher than
the extended CCA threshold value. Then, if the correlator
output strength is lower than the extended CCA threshold
value, then the subsequent process is determined as
“abortion of reception (IDLE).” On the other hand, if the
correlator output strength is equal to or higher than the
extended CCA threshold value, then the subsequent process
is determined as “abortion of reception (BUSY).” It is to
be noted that the value to be compared with the extended
CCA threshold value may be a different index
representative of an intensity of the reception signal
such as the RSSI.

[0092]

In this manner, the control unit 130 of the
information processing apparatus (AP) 100 determines, as
the subsequent process, one of “reception,” “abortion of
reception (IDLE),” “abortion of reception (BUSY)” and
“abortion of reception (ERROR)” (step S817).

[0093]

Further, if “abortion of reception (IDLE)” is
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determined as the subsequent process (step S$S825), then
the control unit 130 of the information processing
apparatus (AP) 100 aborts the reception of a detected
packet at the point of time of an end of the PLCP header
and returns to a waiting state (step S822). 1In this case,
the control unit 130 of the information processing
apparatus (AP) 100 deals with the carrier sense as being
in an idle state (step S822).
[0094]

[Example of general processing]

FIG. 8 is a sequence chart depicting an example of
a flow of entire processing executed by the individual
information processing apparatus that configure the
communication system 10 in the first embodiment of the
present technology. In FIG. 8, a flow of general
processing relating to the information processing
apparatus (AP) 100 and the information processing
apparatus (STA) 200 as the information processing
apparatus configuring the communication system 10 is
depicted.
[0095]

First, the communication system 10 performs an
extended CCA margin value determination process (step
S711) . Then, the information processing apparatus (AP)

100 performs an interlocking parameter information
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determination process (step S712). Then, the information
processing apparatus (AP) 100 performs a notification
process to the information processing apparatus (STA) 200
(step S713).

[0096]

Then, the information processing apparatus (STA)
200 performs an extended CCA threshold value
determination process (step S714). Then, the information
processing apparatus (STA) 200 performs an interlocking
parameter setting process (step S715).

[0097]

[One example of flow of processes]

FIG. 9 is a view depicting an example of a flow of
processes executed by the components of the individual
information processing apparatus that configure the
communication system 10 in the first embodiment of the
present technology. In FIG. 9, as units in the individual
information processing apparatus configuring the
communication system 10, a flow of processes relating to
the communication unit 110 and the control unit 130 of
the information processing apparatus (AP) 100 and a
communication unit 210 and a control unit 230 of the
information processing apparatus (STA) 200 is depicted.
It is to be noted that the communication unit 210 and the

control unit 230 correspond to the communication unit 110
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and the control unit 130 depicted in FIG. 2, respectively.
[0098]

First, the control unit 130 of the information
processing apparatus (AP) 100 determines a margin value
(extended CCA margin value) to be used when an extended
CCA threshold value is to be determined and derives
interlocking parameter calculation information (301).
Further, the control unit 130 of the information
processing apparatus (AP) 100 generates the substance of
a beacon (301). Then, the control unit 130 of the
information processing apparatus (AP) 100 outputs the
substance of them to the communication unit 110 (302).
[0099]

The communication unit 110 of the information
processing apparatus (AP) 100 transmits a beacon
including the extended CCA margin value to the
information processing apparatus (STA) 200 under the
control of the control unit 130 (303). The communication
unit 210 of the information processing apparatus (STA)
200 outputs the substance of the received beacon to the
control unit 230 (304).

[0100]

Then, the control unit 230 of the information

processing apparatus (STA) 200 changes the extended CCA

threshold value on the basis of a reception strength of
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the received beacon and the extended CCA margin value
included in the received beacon (305). Further, the
control unit 230 of the information processing apparatus
(STA) 200 sets an interlocking parameter on the basis of
the correction amount for the extended CCA threshold
value (305). Then, the control unit 230 of the
information processing apparatus (STA) 200 outputs the
substance of them to the communication unit 210 (3006).
The communication unit 210 of the information processing
apparatus (STA) 200 performs a transmission process on
the basis of the setting substance from the control unit
230.

[0101]

Further, if the control unit 230 of the information
processing apparatus (STA) 200 sets transmission power as
an interlocking parameter, then it issues a notification
to the communication unit 210 to include the interlocking
parameter (transmission power information) into part of
the transmission data (307 and 308).

[0102]

Further, the communication unit 210 of the
information processing apparatus (STA) 200 transmits data
to the information processing apparatus (AP) 100 under
the control of the control unit 230 (309). The

communication unit 110 of the information processing
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apparatus (AP) 100 outputs the substance of the received
data to the control unit 130 (310).
[0103]

If transmission power information is included in
the received data, then the control unit 130 of the
information processing apparatus (AP) 100 causes an ACK
to be transmitted to the communication unit 110 while
controlling the transmission power of the ACK to the
received data on the basis of the substance of the
transmission power information (311 and 312). Further,
the communication unit 110 of the information processing
apparatus (AP) 100 transmits ACK under the control of the
control unit 130 (313).

[0104]

In this manner, when a wireless transmission
parameter relating to transmission power is to be changed,
the control unit 230 of the information processing
apparatus (STA) 200 performs control for including
information relating to the transmission power after
changed into a frame to be transmitted to apparatus
belonging to the same network.

[0105]

Further, a case is assumed in which a frame

transmitted from another apparatus belonging to the same

network and destined for the own apparatus includes
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information relating to transmission power of the frame.
In this case, the control unit 130 of the information
processing apparatus (AP) 100 performs, on the basis of
the information relating to the transmission power,
control for transmitting a reception response (ACK) to
the frame while changing the transmission power of the
reception response.

[0106]

Now, the individual processes are described.
[0107]

[Extended CCA margin value determination process
(step S711 depicted in FIG. 8)]

The control unit 130 of the information processing
apparatus (AP) 100 determines, as one of changing rules,
a margin value (extended CCA margin value) to be used
when a subordinate apparatus (STA) connected determines
an extended CCA threshold value. The first embodiment of
the present technology deals with threshold value
determined by the information processing apparatus (STA)
200 as the extended CCA threshold value. It is to be
noted that, in the following description, the extended
CCA threshold value is sometimes referred to as EXTCCA TH.
[0108]

The control unit 130 of the information processing

apparatus (AP) 100 is capable of determining a margin
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value in accordance with various references. For example,
the control unit 130 of the information processing
apparatus (AP) 100 monitors the surroundings to measure
an average strength of interference and can determine a
margin value on the basis of an average strength of the
measured interference. For example, the control unit 130
of the information processing apparatus (AP) 100
determines, where the average strength of interference is
high with reference to a threshold value, a high value as
the margin value but determines, where the average
strength of interference is low with reference to the
threshold value, a low value as the margin value.

[0109]

Further, for example, the control unit 130 of the
information processing apparatus (AP) 100 can determine a
margin value in response to the number (or ratio) of HE
apparatus and legacy apparatus. Here, the legacy
apparatus are information processing apparatus that do
not include a specific function (for example, a function
for executing an extended CCA operation). For example,
the control unit 130 of the information processing
apparatus (AP) 100 can determine a margin value taking
the number of HE apparatus that have a function for
executing an extended CCA operation and the number of

legacy apparatus that do not have the function from among
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the subordinate apparatus (STA) into account.
[0110]

Also, for example, the control unit 130 of the
information processing apparatus (AP) 100 may determine a
margin value taking information of the number of HE
apparatus and legacy apparatus belonging to another BSS
(Basic Service Set) into account.

[0111]

Also, for example, the control unit 130 of the
information processing apparatus (AP) 100 may determine a
margin value on the basis of a combination of the number
of information processing apparatus and an average
strength of interference. Also, the information
processing apparatus (AP) 100 may adopt a predetermined
value (for example, a fixed value) as the margin value.
[0112]

[Interlocking parameter information determination
process (step S712 depicted in FIG. 8)]

The control unit 130 of the information processing
apparatus (AP) 100 determines, as one of the changing
rules, interlocking parameter calculation information to
be used when a subordinate apparatus (STA) connected is
to determine a transmission parameter. In particular, the
control unit 130 of the information processing apparatus

(AP) 100 changes the transmission parameter from its
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default wvalue.
[0113]

The interlocking parameter is a parameter for
causing a subordinate apparatus (STA) to change a
transmission parameter to such a value that may have an
influence in a reverse direction in regard to increase or
decrease of a transmission opportunity by an extended CCA.
[0114]

In particular, the interlocking parameter is an
incidental parameter applied in order to moderate the
unfairness as a system as a whole when the information
processing apparatus (STA) 200 changes the extended CCA
threshold value EXTCCA TH. When the extended CCA
threshold value EXTCCA TH is to be increased, the
interlocking parameter has a meaning as a penalty to be
imposed in exchange of increase of a transmission
opportunity. On the other hand, when the extended CCA
threshold value EXTCCA TH is to be decreased, the
interlocking parameter has a meaning as a preferential
treatment to be provided in exchange of decrease of a
transmission opportunity.

[0115]

Depending upon the interlocking parameter, a

transmission parameter changed from a default

transmission parameter in an interlocking relationship
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with a change of the extended CCA threshold value
EXTCCA TH is set.
[0116]

Interlocking parameter calculation information can
be made correspond in a one by one corresponding
relationship, for example, to a margin value described
above. In other words, it is possible to make the
interlocking parameter calculation information correspond
uniquely to a margin value. In this case, in the
information processing apparatus (AP) 100, it is
guaranteed that, if a margin value is same, then the
interlocking parameter calculation information is same.
Further, the combination of a margin value and
interlocking parameter calculation information may be
made common to that in other information processing
apparatuses (AP). In this case, also it is guaranteed in
the different information processing apparatus (AP) that,
if a margin value is same, then also the interlocking
parameter calculation information is same.

[0117]

For example, the control unit 130 of the
information processing apparatus (AP) 100 can store
combinations of margin values and interlocking parameter
calculation information into the storage unit 120 such

that it can select a combination to be used from among
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the combinations. An example of the combinations is
depicted in FIG. 10.
[0118]

Here, as the selection criterion of a combination,
a criterion similar to a determination criterion of a
margin value can be used. Further, the control unit 130
of the information processing apparatus (AP) 100 may
derive interlocking parameter calculation information
using a formula that makes a margin value and
interlocking parameter calculation information correspond
in a one by one corresponding relationship to each other.
[0119]

Here, the transmission parameter changed with the
interlocking parameter calculation information may take
various forms. For example, the interlocking parameter
calculation information may include, as a parameter for
changing the transmission power, transmission power
changing coefficients o and . By this, the transmission
power can be changed in an interlocking relationship with
a change of the extended CCA threshold value EXTCCA TH.
[0120]

Also, the interlocking parameter calculation
information may include, as a parameter for changing
transmission fixed waiting time, transmission fixed

waiting time changing coefficients vy, kx and T.
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Consequently, the transmission fixed waiting time can be
changed in an interlocking relationship with a change of
the extended CCA threshold value EXTCCA TH.

[0121]

Also, the interlocking parameter calculation
information may include, as a parameter for changing the
transmission fixed waiting time, carrier sense random
waiting time changing coefficients & and €. By this, the
carrier sensor random waiting time can be changed in an
interlocking relationship with a change of the extended
CCA threshold value EXTCCA TH.

[0122]

Or else, the interlocking parameter calculation
information may include, as a parameter for changing the
proprietary time length of a wireless resource (for
example, a frequency), maximum frame time length changing
coefficients p and v. By this, the proprietary time
length of a wireless resource can be changed in an
interlocking relationship with a change of the extended
CCA threshold value EXTCCA TH.

[0123]

Further, for the same purpose, the parameters for
changing a maximum transmission information amount in
single time frame transmission, a maximum packet

connection number in single time transmission and a
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maximum time length that can be used for continuous
transmission of a plurality of frames (for example, TXOP
limit) may be included in the interlocking parameter
calculation information.

[0124]

Also, the interlocking parameter calculation
information may include, as a parameter for changing a
usable channel bandwidth, a usable channel bandwidth
changing coefficient A. By this, a channel bandwidth that
can be used can be changed in an interlocking
relationship with a change of the extended CCA threshold
value EXTCCA TH.

[0125]

Further, the interlocking parameter calculation
information may include, as a parameter for restricting a
usable channel frequency, at least one of a channel
restriction operation decision coefficient w or
information that designates a usable channel group. By
this, the usable channel frequency can be restricted in
an interlocking relationship with a change of the
extended CCA threshold value EXTCCA TH.

[0126]

[Example of combination of margin value and

interlocking parameter calculation information]

FIG. 10 is a view depicting an example of
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combinations of a margin value and interlocking parameter
calculation information stored in the storage unit 120 in
the first embodiment of the present technology.

[0127]

FIG. 10 depicts an example in which transmission
power and transmission fixed waiting time (for example,
ATFSN (Arbitration Inter Frame Space number)) are
transmission parameters of a changing target. The
information processing apparatus (AP) 100 can select one
entry (row) from among the combinations. It is to be
noted that the value of the interlocking parameter
calculation information may be changed such that the
changing amount (scale of the penalty or the preferential
treatment) increases under the control of the information
processing apparatus (AP) 100 (or the information
processing apparatus (STA) 200).

[0128]

[Notification process (step S713 depicted in FIG.

The control unit 130 of the information processing
apparatus (AP) 100 notifies the information processing
apparatus (STA) 200 of information indicative of the
generated changing rule. The first embodiment of the
present technology indicates an example in which the

information processing apparatus (AP) 100 places the
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margin value and the interlocking parameter calculation
information for extended CCA threshold value calculation
into a frame to be notified. The frame into which such
information as described above is to be placed may be a
beacon frame that is conveyed, for example, to all
subordinate apparatus (STA) or may be another management
frame that is conveyed individually to them. Here, as an
example, an example of a format where such information as
described above is placed into a beacon frame is
indicated.

[0129]

[Example of format of beacon]

FIG. 11 is a view depicting an example of a format
of a beacon frame exchanged between different information
processing apparatus in the first embodiment of the
present technology.

[0130]

In the payload 401 of a beacon frame depicted in
FIG. 11, Dynamic CCA Parameters 402 is placed. In the
Dynamic CCA Parameters 402, information indicative of a
changing rule is placed.

[0131]

In particular, the Dynamic CCA Parameters 402 is

configured from Element ID 403, Length 404, Margin 405

and Linked Parameter List 406.
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[0132]

In the Element ID 403, identification information
is placed. 1In the Length 404, a field length is placed.
[0133]

In the Margin 405, a margin value (margin value for
interlocking parameter calculation) determined by such an
extended CCA threshold value determination process (step
S711 depicted in FIG. 8) described above is placed.
[0134]

In the Linked Parameter List 406, interlocking
parameter calculation information determined by the
interlocking parameter information determination process
described hereinabove (step S712 depicted in FIG. 8) 1is
placed.

[0135]

The Linked Parameter List 406 is configured from
Num of Entries 407, Parameter Type 408 and 410, and
Coefficient Values 409 and 411. Further, Parameter Type
408 and 410 and the Coefficient Values 409 and 411 are
provided in N sets. Here, N is a value indicative of a
number of pieces of interlocking parameter calculation
information of a changing target.

[0136]
In the Num of Entries 407, the number of pieces of

the interlocking parameter calculation information of a
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changing target is placed. In the Parameter Type 408 and
410, a type of an interlocking parameter of a changing
target is placed. In the Coefficient Values 409 and 411,
a changing coefficient value (interlocking parameter
calculation information) is placed.

[0137]

By placing margin values and interlocking parameter
calculation information into a beacon frame for the
notification in this manner, the rule described above
that “a margin value and a piece of interlocking
parameter calculation information correspond in a one by
one corresponding relationship to each other” is observed.
Further, by placing margin values and interlocking
parameter calculation information into a beacon frame for
the notification, even if the information processing
apparatus (AP) 100 performs such incorrect setting that
may degrade the quality of the system, the information
processing apparatus (STA) 200 or some other apparatus
can detect such incorrectness. Consequently, the
testability can be secured.

[0138]

In this manner, information indicative of a
combination (namely, a changing rule) of a margin value
and interlocking parameter calculation information is

conveyed from the information processing apparatus (AP)
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100 to the information processing apparatus (STA) 200.
[0139]

In this manner, the first embodiment of the present
technology indicates an example in which a margin value
and interlocking parameter calculation information
themselves are placed into a beacon frame and conveyed to
an information processing apparatus (STA). However,
information for specifying at least one of a margin value
and interlocking parameter calculation information (for
example, identification information for specifying the
values) may be stored into and conveyed as a beacon frame
into an information processing apparatus (STA).

[0140]

[Extended CCA threshold value determination process
(step S714 depicted in FIG. 8)]

The control unit 230 of the information processing
apparatus (STA) 200 determines and sets an extended CCA
threshold value on the basis of the notification from the
information processing apparatus (AP) 100.

[0141]

For example, the control unit 230 of the
information processing apparatus (STA) 200 determines an
extended CCA threshold value on the basis of a margin
value conveyed thereto and a reception strength of a

reference frame (for example, an RSSI). Here, the
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reference frame is a beacon frame in which, for example,
information indicative of the changing rule described
above is placed. Further, another frame is determined as
the reference frame. 1In the following, an extended CCA
threshold value determination process is described with
reference to FIG. 12.

[0142]

FIG. 12 is a view depicting an example of an
extended CCA threshold value determination process by the
information processing apparatus (STA) 200 in the first
embodiment of the present technology. In FIG. 12, an
example of exchange between the information processing
apparatus (AP) 100 and the information processing
apparatus (STA) 200 is depicted.

[0143]

First, the communication unit 210 of the
information processing apparatus (STA) 200 receives a
beacon frame transmitted from the information processing
apparatus (AP) 100 of the connection destination.

[0144]

Here, it i1s assumed that the reception strength
(RSSI) of the latest reference frame (beacon frame)
received from the information processing apparatus (AP)
100 of the connection destination at the information

processing apparatus (STA) 200 is represented by R ref
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(dBm) . Meanwhile, the margin value conveyed from the
information processing apparatus (AP) 100 in the
notification process described above (margin value
specified by the Margin 405 depicted in FIG. 11) is
represented by M (dB). It is to be noted that, as R ref,
a value obtained by performing filtering such as
averaging for measurement results over a plurality of
reference frames may be used.

[0145]

For example, the control unit 230 of the
information processing apparatus (STA) 200 calculates a
value obtained by subtracting the margin value M from the
reception strength R ref of the reference frame as an
upper limit value EXTCCA TH capable of the extended CCA
threshold value EXTCCA TH that can be set. In particular,
the upper limit value EXTCCA TH capable is calculated
using the following expression 1. It is to be noted that
the following expression 1 is a logarithmic expression.

EXTCCA TH capable = R ref - M ... Expression 1
[0146]

Then, the control unit 230 of the information
processing apparatus (STA) 200 changes the extended CCA
threshold value EXTCCA TH within a range within which it
does not exceed the upper limit value EXTCCA TH capable

(namely, determines the extended CCA threshold wvalue).
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Consequently, the possibility that a signal transmitted
from the information processing apparatus (AP) 100 may be
detected by the information processing apparatus (STA)
200 can be increased.

[0147]

It is to be noted that the extended CCA threshold
value EXTCCA TH may be restricted in value by an upper
limit value or a lower limit value based on some other
factor.

[0148]

Here, the default value of the extended CCA
threshold value EXTCCA TH is represented by
EXTCCA TH default, and the value of the extended CCA
threshold value EXTCCA TH after changed is represented by
EXTCCA TH updated. For example, EXTCCA TH default may be
-82 dBm per 20 MHz bandwidth.

[0149]

Further, the difference D EXTCCA TH between
EXTCCA TH default and EXTCCA TH updated is calculated
using an expression 2 given below. It is to be noted that
also the following expression 2 is a logarithmic
expression. Further, D EXTCCA TH in formulae indicated
hereinbelow is all in a dB value.

D EXTCCA TH = EXTCCA TH updated

- EXTCCA TH default ... Expression 2
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[0150]

If the expression (1) given above is referred to,
then in the information processing apparatus (STA) 200
having a higher RSSI, change to a higher extended CCA
threshold value EXTCCA TH is permitted. It is to be noted
that the change of the extended CCA threshold value
EXTCCA TH has a freedom within the range, and there is no
necessity for the information processing apparatus (STA)
200 to set the extended CCA threshold value
EXTCCA TH updated to EXTCCA TH capable.
[0151]

For example, the information processing apparatus
(STA) 200 may not change the extended CCA threshold value
EXTCCA TH at all. In other words, the extended CCA
threshold value EXTCCA TH is variable under the control
of the information processing apparatus (STA) 200.
Consequently, such a situation that the information
processing apparatus (STA) 200 that is poor in link state
changes the extended CCA threshold value EXTCCA TH to a
high value and this increases unexpected transmission
failures to degrade the performance of the entire system
can be prevented.
[0152]

[Interlocking parameter setting process (step S715

depicted in FIG. 8)]
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The control unit 230 of the information processing
apparatus (STA) 200 determines and sets an interlocking
parameter (transmission parameter).

[0153]

For example, the control unit 230 of the
information processing apparatus (STA) 200 can control
the interlocking parameter on the basis of the difference
between the extended CCA threshold value and the default
threshold value determined by the extended CCA threshold
value determination process described hereinabove (namely,
based on D _EXTCCA TH).

[0154]

For example, the control unit 230 of the
information processing apparatus (STA) 200 can increase
the changing amount (scale of the penalty or the
preferential treatment) in response to increase of the
difference but can decrease the changing amount in
response to decrease of the difference. Consequently,
unfairness over an overall system arising in response to
a rise width or a lower width of the extended CCA
threshold value EXTCCA TH can be moderated appropriately.
[0155]

Further, the control unit 230 of the information
processing apparatus (STA) 200 can set an interlocking

parameter using interlocking parameter calculation
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information corresponding to a margin value. For example,
it is assumed that the information processing apparatus
(STA) 200 determines an interlocking parameter in
compliance with the changing rule notified from the
information processing apparatus (AP) 100 and does not
deviate from the changing rule. 1In the following, an
example of setting of various transmission parameters is
described.

[0156]

[Example of setting of transmission power]

The control unit 230 of the information processing
apparatus (STA) 200 can change the transmission power on
the basis of D EXTCCA TH. For example, an example of
transmission power change using the changing coefficients
o and B is indicated by an expression 3 given below. It
is to be noted that the transmission power after changed
is represented by P updated and the transmission power to
be made a reference is represented by P default, and they
are dB values. Further, it is assumed that the reference
transmission power P default is shared by the individual
information processing apparatus (AP and subordinate
apparatus) in the system by some method in advance. The
following expression is a logarithmical expression.

P updated = P _default - (D _EXTCCA TH/a) + B

Expression 3
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[0157]

For example, a case is assumed in which o has a
positive value and the extended CCA threshold value
EXTCCA TH is higher than the default threshold value
EXTCCA TH default. In this case, the transmission power
decreases as D EXTCCA TH increases. In other words, the
transmission power decreases as the extended CCA
threshold value EXTCCA TH updated increases.

[0158]

Further, a case is assumed in which o has a
positive value and the extended CCA threshold value
EXTCCA TH updated is lower than the default threshold
value EXTCCA TH default. In this case, the transmission
power increases as D EXTCCA TH decreases. In other words,
the transmission power increases as the extended CCA
threshold value EXTCCA TH updated decreases.

[0159]

Further, a case is assumed in which o has a
positive value and the extended CCA threshold value
EXTCCA TH updated is higher than the default threshold
value EXTCCA TH default. Even in such a case as just
described, P updated calculated in accordance with the
expression 3 given hereinabove possibly becomes higher
than P _default. It is assumed that, in this case, the

control unit 230 of the information processing apparatus
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(STA) 200 uses P default without changing the
transmission power.
[0160]

Similarly, a case is assumed in which o has a
positive value and the extended CCA threshold value
EXTCCA TH updated is lower than the default threshold
value EXTCCA TH default. Also in such a case as just
described, P updated calculated in accordance with the
expression 3 given hereinabove possibly becomes lower
than P default. It is assumed that, in this case, the
control unit 230 of the information processing apparatus
(STA) 200 uses P default without changing the
transmission power.

[0161]

Here, the control unit 230 of the information
processing apparatus (STA) 200 is not restricted to use
transmission power lower than calculated P updated
(namely, to use a different value in a direction in which
the own apparatus becomes more disadvantageous). In this
case, calculated P updated is dealt with as an upper
limit value that can be set by the control unit 230.
[0162]

It is assumed that, where the penalty or the
preferential treatment to be applied acts in the reverse

direction in this manner, the control unit 230 of the
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information processing apparatus (STA) 200 uses the
default transmission parameter. This similarly applies
also to the other transmission parameters indicated
hereinbelow.

[0163]

[Example of setting of transmission fixed waiting
time]

The control unit 230 of the information processing
apparatus (STA) 200 can change the transmission fixed
waiting time on the basis of D EXTCCA TH.

[0164]

Here, the transmission fixed waiting time
corresponds, for example, to the AIFS (Arbitration Inter
Frame Space) in the IEEE (Institute of Electrical and
Electronic Engineers) 802.11 standard. Further, the AIFS
corresponds to a time slot number (AIFSN (Arbitration
Inter Frame Space number)) by which, when a transmission
trial is performed, it must be waited.

[0165]

In particular, the control unit 230 of the
information processing apparatus (STA) 200 can change the
AIFSN on the basis of D EXTCCA TH.

[0166]
For example, an example in which the changing

coefficient (transmission fixed waiting time changing
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coefficient) vy is used to change the AIFSN is indicated
by an expression 4 given below. Here, the AIFSN after
changed is represented by AIFSN updated and the default
ATIFSN is represented by AIFSN default, and they have true
values.

ATIFSN updated = AIFSN default

+ (D_EXTCCA TH/Y) ... Expression 4
[0167]

Here, the default AIFSN represents a value of the
ATIFSN informed by the information processing apparatus
(AP) 100 using EDCA Parameter IE of a beacon frame.
Change of this AIFSN is applied to all access categories.
[0168]

For example, a case is assumed in which o has a
positive value and the extended CCA threshold value
EXTCCA TH updated is higher than the default threshold
value EXTCCA TH default. In this case, the AIFSN (namely,
the waiting slot number) increases as D EXTCCA TH
increases.

[0169]

Further, for example, a case is assumed in which «
has a positive value and the extended CCA threshold value
EXTCCA TH updated is lower than the default threshold
value EXTCCA TH default. In this case, the AIFSN (namely,

the waiting slot number) decreases as D EXTCCA TH
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decreases.
[0170]

Further, an example in which the one slot time
length T slot is changed using, for example, the changing
coefficient (transmission fixed waiting time changing
coefficient) x is indicated by an expression 5 given
below. Here, T slot after changed is represented by
T slot updated and default T slot is represented by
T slot default, and they have true values.

T slot updated =

T slot default x k ... Expression 5
[0171]

Further, an example in which the SIFS (Short Inter
Frame Space) length that is waiting time when AIFSN = 0
is changed using, for example, the changing coefficient
(transmission fixed waiting time changing coefficient) 1
is indicated by an expression 6 given below. Here, the
SIFS after changed is represented by SIFS updated and the
default SIFS is represented by SIFS default, and they
have true values.

SIFS updated = SIFS default x T

Expression 6
[0172]
Here, the control unit 230 of the information

processing apparatus (STA) 200 is not restricted to use a
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set value higher than the calculated AIFSN updated,

T slot updated and SIFS updated (namely, to use a
different value in a direction in which the own apparatus
becomes more disadvantageous) .

[0173]

[Example of setting of carrier sense random waiting
time]

The carrier sense random waiting time corresponds,
for example, to a CW (Contention Window) indicative of a
range of random backoff in the IEEE802.11 standard. As
the CW, CWmin and CWmax are available. 1In the following,
as an example, an example of a case in which the control
unit 230 of the information processing apparatus (STA)
200 changes CWmin on the basis of D EXTCCA TH is
indicated.

[0174]

An example in which CWmin is changed using the
changing coefficients & and ¢ is indicated by an
expression 7 given below. Here, CWmin after changed is
represented by CW updated and default CWmin is
represented by CW default, and they have true values.

CW updated =

CW default x (D EXTCCA TH/3)
+ (D_EXTCCA TH/¢) ... Expression 7

[0175]
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Here, it is assumed that the default CWmin
designates a value of CWmin informed by the information
processing apparatus (AP) 100 using EDCA Parameter IE of
a beacon frame. A change of this CWmin is applied to all
access categories. It is to be noted that, for & and ¢,
different values may be allocated to different access
categories.

[0176]

Further, while CWmin is described here, a similar
change may be applied also to CWmax.
[0177]

For example, a case is assumed in which & and ¢
have positive values and the extended CCA threshold value
EXTCCA TH updated is higher than the default threshold
value EXTCCA TH default. In this case, as D EXTCCA TH
increases (namely, as the extended CCA margin value
increases), CWmin increases and the expected value of the
random waiting time becomes high.

[0178]

Meanwhile, a case is assumed in which & and ¢ have
positive values and the extended CCA threshold value
EXTCCA TH updated is lower than the default threshold
value EXTCCA TH default. In this case, as D EXTCCA TH
decreases (namely, as the extended CCA threshold value

decreases), CWmin decreases and the expected value of the
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random waiting time becomes low.
[0179]

Here, the control unit 230 of the information
processing apparatus (STA) 200 is not restricted to use a
set value longer than calculated CW updated (namely, to
use a different value in a direction in which the own
apparatus becomes more disadvantageous) .

[0180]

[Example of setting of maximum frame time length]

The control unit 230 of the information processing
apparatus (STA) 200 can change the maximum frame time
length on the basis of D EXTCCA TH. Here, the maximum
frame time length corresponds, for example, to a PPDU
(PLCP (Physical. Layer Convergence Protocol) Protocol
Data Unit) time length.

[0181]

For example, the control unit 230 of the
information processing apparatus (STA) 200 can provide an
upper limit to the PPDU time length and determine the
upper limit on the basis of D EXTCCA TH.

[0182]

An example in which the upper limit to the PPDU
time length is changed using the changing coefficients n
and v is indicated by an expression 8 given below. Here,

the PPDU time length upper limit value after changed is
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represented by T updated, and it is assumed that this is
a true value.

T updated = p - v x D EXTCCA TH ... Expression 8
[0183]

For example, a case 1is assumed in which v has a
positive value and the extended CCA threshold value
EXTCCA TH updated is higher than the default threshold
value EXTCCA TH default. In this case, as D EXTCCA TH
increases (namely, as the extended CCA threshold wvalue
increases), T updated (namely, the time length of the
PPDU) decreases.

[0184]

Further, a case is assumed in which v has a
positive value and the extended CCA threshold value
EXTCCA TH updated is lower than the default threshold
value EXTCCA TH default. In this case, as D EXTCCA TH
decreases (namely, as the extended CCA threshold value
decreases), T updated (namely, the time length of the
PPDU) increases.

[0185]

Here, the control unit 230 of the information
processing apparatus (STA) 200 is not restricted to use a
set value shorter than calculated T updated (namely, to
use a different value in a direction in which the own

apparatus becomes more disadvantageous) .
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[0186]

It is to be noted that, as described hereinabove,
from the purpose to change the exclusive time length of a
wireless resource, similar calculation can be applied
also in regard to a maximum transmission information
amount in single time frame transmission, a maximum
packet connection number in single time transmission, a
maximum re-sending time number of the same packet and a
maximum time length that can be used for continuous
transmission of a plurality of frames.

[0187]

[Example of setting of usable channel bandwidth]

The control unit 230 of the information processing
apparatus (STA) 200 can change a channel bandwidth usable
for transmission on the basis of D EXTCCA TH.

[0188]

An example in which the usable channel bandwidth is
changed using the changing coefficient A is represented
by an expression 9 given below. Here, the usable channel
bandwidth after changed is represented by BW updated and
the default usable channel bandwidth is represented by
BW default while the minimum granularity is represented
by BW unit, and it is assumed that they are true values.

BW updated = BW default

- {(A x D_EXTCCA_TH)/BW unit}
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x BW unit ... Expression 9
[0189]

For example, a case 1is assumed in which A has a
positive value and the extended CCA threshold value
EXTCCA TH updated is higher than the default threshold
value EXTCCA TH default. In this case, as D EXTCCA TH
increases (namely, as the extended CCA threshold wvalue
increases), BW updated (namely, the usable channel
bandwidth) decreases.

[0190]

On the other hand, a case is assumed in which A has
a positive value and the extended CCA threshold value
EXTCCA TH updated is lower than the default threshold
value EXTCCA TH default. In this case, as D EXTCCA TH
decreases (namely, as the extended CCA threshold value
decreases), BW updated (namely, the usable channel
bandwidth) increases.

[0191]

Here, the control unit 230 of the information
processing apparatus (STA) 200 is not restricted to use a
set value shorter than calculated BW updated (namely, to
use a different value in a direction in which the own
apparatus becomes more disadvantageous) .

[0192]

[Example of setting of usable channel frequency]
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The control unit 230 of the information processing
apparatus (STA) 200 can change a channel frequency usable
for transmission on the basis of D EXTCCA TH.

[0193]

For example, the control unit 230 of the
information processing apparatus (STA) 200 uses, when
D EXTCCA TH is higher than the channel restriction
operation decision coefficient w, a channel designated
from the information processing apparatus (AP) 100.

[0194]

It is to be noted that, in change of the
transmission parameters described hereinabove, all of a
plurality of changing coefficients may not necessarily be
conveyed or used. For example, such a process that only o
is used while B is not used or that only O is used while
¢ 1s not used is permissible. This similarly applies also
to the other embodiments.

[0195]

[Transmission process and reception response
process]

The control unit 230 of the information processing
apparatus (STA) 200 performs change of an interlocking
parameter (transmission parameter) on the basis of a
notification from the information processing apparatus

(AP) 100 as described hereinabove. Further, after the
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change, the control unit 230 of the information
processing apparatus (STA) 200 performs an extended CCA
operation and a transmission process. It is to be noted
that the extended CCA operation is depicted in FIGS. 3
and 7.

[0196]

Here, a case 1is assumed in which the information
processing apparatus (STA) 200 changes transmission power
as an interlocking parameter. In this case, the control
unit 230 of the information processing apparatus (STA)
200 notifies the information processing apparatus (AP)
100 of the connection destination of information
regarding the set transmission power (transmission power
information). For example, the control unit 230 of the
information processing apparatus (STA) 200 places and
transmits information indicative of the transmission
power P updated after changed into and together with part
of a frame. Consequently, the information processing
apparatus (AP) 100 can perform transmission power control
in accordance with the change of the transmission poser
by the information processing apparatus (STA) 200 side.
An example of a frame format for the notification of the
transmission power after changed in this manner is
depicted in FIG. 13.

[0197]
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[Example of format of frame used for transmission]

FIG. 13 is a view depicting examples of a format of
a frame used for transmission by the information
processing apparatus (STA) 200 in the first embodiment of
the present technology.

[0198]

In a of FIG. 13, an example of a frame format where
transmission power information is placed in a PLCP header
is depicted. In particular, an example in which
transmission power information is placed in SIG 421 of a
PLCP header.

[0199]

In b of FIG. 13, an example of a frame format where
transmission power information is placed in the MAC
headers 422 and 423 is depicted.

[0200]

In ¢ of FIG. 13, an example of a frame format where
transmission power information is placed in a payload
part 424 of a management frame is depicted. It is to be
noted that the payload part 424 is connected to part of a
transmission frame by frame aggregation.

[0201]

In d of FIG. 13, an example of a frame format where

transmission power information is placed in a payload

part 425 in which Ether Type of an LLC-SNAP header has a
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value different from an ordinary value. It is to be noted
that the payload part 425 is connected to part of a
transmission frame by frame aggregation.

[0202]

Although the frame formats depicted in a and b of
FIG. 13 have a small overhead, it is necessary for change
an existing format. Therefore, a legacy apparatus cannot
acquire data correctly from the signal, and there is the
possibility that the legacy apparatus may perform an
unexpected behavior.

[0203]

The frame formats depicted in ¢ and d of FIG. 13
have a greater overhead than that of the frame formats
depicted in a and b of FIG. 13. However, a legacy
apparatus can read off transmission power information
placed in the frame formats and can ensure backward
compatibility.

[0204]

It is to be noted that FIG. 13 depicts an example
of a frame format where a frame transmitted from the
information processing apparatus (STA) 200 is a data
frame and the data frame is an A-MPDU (aggregation MAC
protocol data unit) in which a plurality of frames are
connected to each other. However, the information

processing apparatus (STA) 200 may place transmission
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power information into any arbitrary frame. For example,
the information processing apparatus (STA) 200 may place
transmission power information into a data frame, a
management frame, a control frame or the like but not in
an aggregation state and transmit the same separately.
[0205]

[Example of transmission power control]

The control unit 130 of the information processing
apparatus (AP) 100 can perform transmission power control
on the basis of information conveyed thereto from the
information processing apparatus (STA) 200.

[0206]

For example, the control unit 130 of the
information processing apparatus (AP) 100 can set
transmission power of a frame to be transmitted to the
information processing apparatus (STA) 200 on the basis
of transmission power information conveyed thereto from
the information processing apparatus (STA) 200. For
example, if the transmission power is set lower than the
reference transmission power by the information
processing apparatus (STA) 200, then the control unit 130
of the information processing apparatus (AP) 100
decreases the transmission power of a frame to be
transmitted to the information processing apparatus (STA)

200 from the reference transmission power. Consequently,
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a penalty or a preferential treatment for ensuring the
fairness as the overall system is applied. Further, if
transmission power of the individual apparatus
configuring the system decreases, then interference is
reduced and the efficiency of the entire system can be
improved.

[0207]

Further, for example, the control unit 130 of the
information processing apparatus (AP) 100 may send a
reply frame of ACK/NACK (Negative ACKnowledgement) to a
fame received from the information processing apparatus
(STA) 200 using transmission power after transmission
power control to the information processing apparatus
(STA) 200.

[0208]

Here, the information processing apparatus (STA)
200 determines an extended CCA threshold value on the
basis of the reception strength of the reference frame.
Therefore, the information processing apparatus (AP) 100
preferably maintains the transmission power of the
reference frame to a predetermined value (reference
transmission power) .

[0209]
In this manner, the control unit 230 of the

information processing apparatus (STA) 200 can perform
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control for changing the extended CCA threshold value on
the basis of information (for example, a margin value)
included in a frame transmitted thereto from the
information processing apparatus (AP) 100. For example,
the control unit 230 of the information processing
apparatus (STA) 200 can change the extended CCA threshold
value on the basis of the margin value included in the
frame and the reception strength of the frame. Further,
the control unit 230 of the information processing
apparatus (STA) 200 can change the extended CCA threshold
value within a range determined on the basis of the
margin value and the reception strength.

[0210]

Further, the control unit 230 of the information
processing apparatus (STA) 200 can determine a wireless
transmission parameter on the basis of information
included in a frame transmitted thereto from the
information processing apparatus (AP) 100 and a variation
amount of the extended CCA threshold value from the
reference value. For example, the control unit 230 of the
information processing apparatus (STA) 200 can determine
at least one of transmission power, transmission fixed
waiting time, carrier sense random waiting time, a
maximum frame time length, a usable channel bandwidth and

a usable channel frequency.
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[0211]

[Other examples of processing]

The control unit 130 of the information processing
apparatus (AP) 100 may perform dynamic change of
EXTCCA TH and a transmission parameter using a margin
value and interlocking parameter calculation information
determined by the own apparatus.

[0212]

In this case, each subordinate apparatus of the
information processing apparatus (AP) 100 (for example,
an information processing apparatus (STA) 200) is
requested to periodically transmit a reference frame to
the information processing apparatus (AP) 100. It is to
be noted that the transmission power of a reference frame
can be maintained to a predetermined value even in a case
in which the transmission power is changed by the process
described hereinabove by the information processing
apparatus (STA) 200.

[0213]

The control unit 130 of the information processing
apparatus (AP) 100 may deal with the lowest reception
strength from among reception strengths of a reference
frame from all subordinate apparatus (STA) as R ref
described hereinabove and perform an extended CCA

threshold value determination process, an interlocking
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parameter setting process and so forth as described
hereinabove. Here, the reception intensity dealt with as
R ref need not necessarily be the lowest reception
strength but may be a reception strength selected in
accordance with some other criterion. For example, the
reception strength may be, for example, the highest
reception strength, an average value/intermediate value
obtained from a plurality of reception strength samples,
a reception strength of a signal from a subordinate
apparatus (STA) received last, a reception strength from
a signal from a destination apparatus to which a signal
is transmitted last from the own apparatus, the latest
reception strength from a destination apparatus to which
the own apparatus intends to perform transmission next or
the like. It is to be noted that, even when the
transmission power is changed by the information
processing apparatus (AP) 100, preferably the
transmission power of a reference frame maintains to a
predetermined value.

[0214]

[Example in which combination of margin value and
interlocking parameter calculation information are
shared]

The combinations of margin values and interlocking

parameter calculation information depicted in FIG. 10 may
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be shared by the information processing apparatus (STA)
200. Where the combination is shared in this manner, the
amount of information conveyed from the information
processing apparatus (AP) 100 to the information
processing apparatus (STA) 200 in the notification
process (step S713 depicted in FIG. 8) can be reduced and
the frame format for the notification can be simplified.
[0215]

For example, identification information (for
example, a mode number) for identifying each of
combinations of margin values and interlocking parameter
calculation information can be shared between the
information processing apparatus (AP) 100 and the
information processing apparatus (STA) 200. An example a
relationship between mode numbers and combinations of
margin values and interlocking parameter calculation
information is depicted in FIG. 14.

[0216]

FIG. 14 is a view depicting an example of
combinations of margin values and interlocking parameter
calculation information to be shared between the
information processing apparatus (AP) 100 and the
information processing apparatus (STA) 200 in the first
embodiment of the present technology.

[0217]
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The control unit 130 of the information processing
apparatus (AP) 100 issues a notification of a mode number
as information indicative of a combination of a margin
value and interlocking parameter calculation information
in the notification process (step S713 depicted in
FIG. 8). In this case, the control unit 230 of the
information processing apparatus (STA) 200 can acquire
the combination of the margin value and the interlocking
parameter calculation information on the basis of the
mode number notified by referring to the information
depicted in FIG. 14. An example of a format where a mode
number is placed into a beacon frame in order to notify
of a mode number in this manner is depicted in FIG. 15.
[0218]

[Example of format of beacon to be used for
notification of mode number]

FIG. 15 is a view depicting an example of a format
of a beacon frame exchanged between different information
processing apparatus in the first embodiment of the
present technology.

[0219]

In the payload 431 of the beacon frame depicted in
FIG. 15, Dynamic CCA Parameters 432 is placed. In the
Dynamic CCA Parameters 432, information for notifying of

a mode number is placed as information indicative of a
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changing rule.
[0220]

In particular, the Dynamic CCA Parameters 432 is
configured from Element ID 433, Length 434 and Mode Index
435.

[0221]

In the Element ID 433, identification information
is placed. In the Length 434, a field length is placed.
In the Mode Index 435, information for specifying a mode
number is placed.

[0222]

In this manner, the control unit 130 of the
information processing apparatus (AP) 100 performs
control for transmitting information for specifying a set
of first information to be used for determination of an
extended CCA threshold value and a wireless transmission
parameter interlocking with the first information to the
information processing apparatus (STA) 200. Further, the
information processing apparatus (AP) 100 and the
information processing apparatus (STA) 200 can share
information for specifying a set of first information and
a wireless transmission parameter with another apparatus
that belongs to the same network.

[0223]

It is to be noted that this example indicates an
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example in which a combination of a margin value and
interlocking parameter calculation information is shared
between the information processing apparatus (AP) 100 and
the information processing apparatus (STA) 200. However,
a combination of a margin value and interlocking
parameter calculation information may be shared with an
information processing apparatus (AP) belonging to
another network. In other words, the information
processing apparatus (AP) 100 and the information
processing apparatus (STA) 200 can share information for
specifying the combination with at least one of other
apparatus belonging to the same network and other
apparatus belonging to a different network.

[0224]

Here, since it is necessary for all information
processing apparatus (STA) to be equal, a list that is
advantageous to only part of them cannot be used. However,
it is considered that the information processing
apparatus (AP) may be permitted to be more advantageous
than the information processing apparatus (STA).
Therefore, the combination information held by the
information processing apparatus (AP) 100 (candidate list
for a combination of a margin value and interlocking
parameter calculation information) may be made

information more advantageous than the combination



93 SP364529

information held by the information processing apparatus
(STA) 200 (different more advantageous list).
[0225]

[Modification in which explicit permission is
required for extended CCA operation]

When an extended CCA operation is to be performed,
an explicit permission from the information processing
apparatus (AP) 100 may be required. 1In particular, the
information processing apparatus (AP) 100 notifies the
subordinate apparatus (STA) of permission/non-permission
with information added in a beacon frame. Further, the
subordinate apparatus (STA) in the BSS operate in
accordance with the information included in the beacon.
An example of a format of a beacon in this case is
depicted in FIG. 16.

[0226]

[Example of format of beacon]

FIG. 16 is a view depicting an example of a format
of a beacon frame exchanged between different information
processing apparatus in the first embodiment of the
present technology.

[0227]

The example depicted in FIG. 16 is an example in

which Allow Extended CCA 415 is added to the Dynamic CCA

Parameters 402 depicted in FIG. 11. It is to be noted
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that any field having a same name as that in the example
depicted in FIG. 11 corresponds to that in the example
depicted in FIG. 11 and therefore, description of the
same 1is omitted.

[0228]

In the field of Allow Extended CCA 415, information
indicative of whether each of the information processing
apparatuses (STA and AP) in the BSS is to be permitted or
not to be permitted to perform an extended CCA operation.
[0229]

If the information processing apparatus (STA)
receives a beacon frame, then it confirms on the basis of
information placed in the Allow Extended CCA 415 in the
beacon frame whether or not it is permitted to perform an
extended CCA operation. Then, only when an extended CCA
operation is permitted, the information processing
apparatus (STA) performs an extended CCA operation. On
the other hand, when an extended CCA operation is not
permitted, even if the information processing apparatus
(STA) is an HE apparatus ready for an extended CCA
operation, it maintains an operation similar to that of a
legacy apparatus. In this case, the substance in the
field of the Margin 405 or the field of Linked Parameter
List 406 is not used.

[0230]
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[Example in which also change of other carrier
sense threshold value is used together]

In addition to change of an extended CCA threshold
value, change of an ordinary carrier sense detection
threshold value may be used together. The ordinary
carrier sensor detection threshold value particularly
indicates a preamble detection threshold value, an energy
detection threshold value and a CCA Mid Packet detection
threshold value. For example, when the preamble detection
threshold value is to be changed, it is possible to
control the preamble detection threshold value to be a
value equal to or lower than the determined extended CCA
threshold value.

[0231]

<2. Second embodiment>

A second embodiment of the present technology
indicates an example in which an upper limit level to the
extended CCA threshold value, a lower limit level to
transmission power and so forth are set.

[0232]

It is to be noted that the configuration of the
information processing apparatus in the second embodiment
of the present technology is substantially same as that
of the information processing apparatus (AP) 100 and the

information processing apparatus (STA) 200 and 250
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depicted in FIGS. 1, 2 and so forth. Therefore, common
portions to those in the first embodiment of the present
technology are denoted by like reference characters to
those of the first embodiment of the present technology
and part of description of them is omitted.

[0233]

[General processing]

Since general processing is similar to that of the
first embodiment of the present technology, description
of the same is omitted here.

[0234]

[Extended CCA margin determination process]

The extended CCA margin determination process is
similar to that in the first embodiment of the present
technology. However, in the second embodiment of the
present technology, the information processing apparatus
(AP) 100 determines a margin value and besides determines
a parameter (transmission power lower limit level) to be
used in the interlocking parameter setting process by the
subordinate apparatus (STA) of the information processing
apparatus (AP) 100. This transmission power lower limit
value is preferably determined on the basis of the
strength of interference. In the following, an example of
determination of a transmission power lower limit level

is described.
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[0235]

For example, the information processing apparatus
(AP) 100 measures an average strength of interference
though a monitor and sets the measurement value to I.
Further, the information processing apparatus (AP) 100
sets a level with which a sufficient SINR can be ensured
with respect to the I and noise power N as a lower limit
level (transmission power lower limit level). This lower
limit level is represented by LL. If the SINR with which
a certain modulation and encoding method (MCS) can ensure
a sufficient transmission characteristic is represented
by SINR(m) where m is an index of the MCS, then the lower
limit value LL(m) corresponding to each m is represented
by an expression 10 given below. The expression 10 is a
representation by true values.

LL(m) = SINR(m) x {I + N} ... Expression 10
[0236]

Here, each LL(m) may have a value obtained by
adding a predetermined offset to a value obtained in
accordance with the expression 10. Further, the number of
LL values may not be equal to the number of used SMCS
values and may be represented, for example, by an LL
value assuming a specific MCS wvalue.

[0237]

[Interlocking parameter information determination
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process]

The interlocking parameter information
determination is similar to that in the first embodiment
of the present technology. However, it is assumed that,
in the second embodiment of the present technology, as
the interlocking parameter, at least information
regarding the transmission power is included.

[0238]

[Notification process]

The control unit 130 of the information processing
apparatus (AP) 100 notifies the information processing
apparatus (STA) 200 of information indicative of a
created changing rule. In the second embodiment of the
present technology, an example is described in which the
information processing apparatus (AP) 100 places a margin
value for extended CCA threshold value calculation and
interlocking parameter calculation information (including
at least a transmission power lower limit level) into a
frame in order to notify of them. The frame into which
such information is to be placed may be a beacon frame to
be conveyed, for example, to all of the subordinate
apparatus (STA) or may be another management frame to be
conveyed individually. Here, as an example, an example of
a format when such information as described above is

placed into a beacon frame is described.
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[0239]

[Example of format of beacon]

FIG. 17 is a view depicting an example of a format
of a beacon frame exchanged between different information
processing apparatus in the second embodiment of the
present technology.

[0240]

In the payload 441 of the beacon frame depicted in
FIG. 17, Associated STAs Info 442, Tx Power Info 443 and
Dynamic CCA Parameters 444 are disposed.

[0241]

It is to be noted that the example depicted in FIG.
17 is an example in which, to the payload 401 depicted in
FIG. 11, Associated STAs Info 442 and Tx Power Info 443
are added. Further, the example depicted in FIG. 17 is an
example in which, to the Dynamic CCA Parameters 402
depicted in FIG. 11, Lower Limitation Level List 455 is
added. Therefore, since any field having a name same as
that depicted in FIG. 11 corresponds to that in the
example depicted in FIG. 11, description here is omitted.
[0242]

The Associated STAs Info 442 is configured from
Element ID 445, Length 446, Number of Active HE-STA 447
and Number of Active Legacy STA 448.

[0243]
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In Element ID 445, identification information is
placed. In Length 446, a field length is placed.
[0244]

In Number of Active HE-STA 447, the number of
apparatus (HE apparatus) that have a specific function
from among subordinate apparatus (STA) to which the
information processing apparatus (AP) 100 is connected is
placed.

[0245]

In Number of Active Legacy STA 448, the number of
legacy apparatus from among the subordinate apparatus
(STA) to which the information processing apparatus (AP)
100 is connected is placed.

[0246]

Consequently, if the information processing
apparatus (AP) 100 receives a beacon transmitted in this
format from another information processing apparatus (AP),
then it can grasp the number of HE apparatus and legacy
apparatus belonging to another wireless network.

[0247]

It is to be noted that, when the number of
apparatus is to be stored, the number of apparatus in
which the quantity of traffic per a certain period of
time is taken into account is stored. For example, since

an apparatus that is connected but does not communicate
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at all does not contribute at all as interference to
communication to a different station, the contribution of
the apparatus upon counting may be reduced or may be
eliminated from a coefficient.

[0248]

Tx Power Info 443 is configured from Element ID 449,
Length 450 and Tx Power 451.

[0249]

In Element ID 449, identification information is
placed. In Length 450, a field length is placed.
[0250]

In Tx Power 451, information for specifying
transmission power (for example, reference transmission
power) to be used in transmission of a reference frame
(beacon) is placed.

[0251]

Dynamic CCA Parameters 444 is configured from
Element ID 452, Length 453, CCA Margin 454, Lower
Limitation Level List 455, and List 456.

[0252]

Lower Limitation Level List 455 is configured from
Num of Entries 457, Lower Limitation Level 1 458, Lower
Limitation Level (M-1) 459 and Lower Limitation Level M
460. In this manner, Lower Limitation Level is configured

from M fields. Here, M indicates the number of values of
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the lower limit level.
[0253]

In Num of Entries 457, a quantity of values of the
transmission power lower limit level is placed.
[0254]

In Lower Limitation Level 1 458, a value LL of the
transmission power lower limit value determined by the
extended CCA margin determined process (transmission
power margin determination process) described hereinabove
is placed. Further, where a plurality of LL values exist,
they are successively placed. For example, they are
placed into Lower Limitation Level (M-1) 459 and Lower
Limitation Level M 460.

[0255]

It is to be noted that the position and the layer
in which the information of Associated STAS Info 442 and
Lower Limitation Level List 455 are placed are not
limited to those in the example of FIG. 17 and may be
another different position and layer.

[0256]

[Extended CCA threshold value determination
process]

In the second embodiment of the present technology,
the information processing apparatus (STA) 200 calculates

an upper limit value EXTCCA TH capable using the
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expression 1 given hereinabove and performs an arithmetic
operation for further providing an upper limit to the
calculated EXTCCA TH capable.

[0257]

Here, while EXTCCA TH capable is an upper limit
value for setting EXTCCA TH updated, this arithmetic
operation designates an upper limit to the value of
EXTCCA TH capable.

[0258]

For example, the information processing apparatus
(STA) 200 can determine an upper limit value by inverse
calculation from a change of transmission power set by
the interlocking parameter setting process. In the
following, the arithmetic operation method is described.
[0259]

For example, the information processing apparatus
(STA) 200 determines transmission power with which it is
estimated that a signal transmitted from the own
apparatus is received by the information processing
apparatus (AP) 100 in a reception strength higher by a
margin value than EXTCCA TH of the information processing
apparatus (AP) 100 as a lower limit value to the settable
transmission power. In particular, the information
processing apparatus (STA) 200 determines a value

obtained by adding a default extended CCA threshold wvalue
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and a default margin value of the information processing
apparatus (AP) 100 to a value obtained by subtracting a
reception strength from transmission power of a reference
frame as a settable lower limit value TXPOWER capable to
the transmission power. In particular, the settable lower
limit value TXPOWER capable to the transmission power can
be calculated using an expression 11 given below. Here,
it is assumed that EXTCCA TH default that is a default
extended CCA threshold value of the information
processing apparatus (AP) 100 is a common value known to
the individual information processing apparatus in the
system. It is to be noted that the following expression
11 is a logarithmic expression.
TXPOWER capable =

TXPOWER ref - R ref

+ EXTCCA TH default + M ... Expression 11
[0260]

Here, in the expression 11, R ref (dBm) represents
the reception strength (RSSI), by the information
processing apparatus (STA) 200, of the latest reference
frame (beacon frame) received from an information
processing apparatus (AP) 100 of the connection
destination. Further, M represents the margin value
notified from the information processing apparatus (AP)

100 in the notification process described hereinabove,
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and TXPOWER ref represents the transmission power of the
reference frame notified from the information processing
apparatus (AP) 100. It is to be noted that R ref may be a
value obtained by performing filtering such as averaging
for measurement results over a plurality of reference
frames. Further, M is the margin value. Further,

TXPOWER capable may be restricted in value to an upper
limit value or a lower limit value based on some other
factor.

[0261]

Then, the information processing apparatus (STA)
200 performs a lower limit process for TXPOWER capable
using an expression 12 given below.

TXPOWER capable =

max (TXPOWER capable,
TXPOWER ref - R ref + R LL ... Expression 12
[0262]

Here, in the expression 12, the lower limit
reception level R LL is calculated on the basis of the
lower limit level information LL(m) notified from the
information processing apparatus (AP) 100 in the
notification process. For example, from among the wvalues
of LL(m), a maximum value that does not exceed R ref (for
example, RSSI of the beacon) can be determined as R _LL.

Further, when R ref is lower than all wvalues of LL(m), a
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minimum value among the values of LL(m) can be determined
as R LL. Also, the information processing apparatus (STA)
200 may determine R LL after adding a predetermined
offset shared with the information processing apparatus
(AP) 100 in advance to LL (m).
[0263]

Then, the information processing apparatus (STA)
200 can determine TXPOWER updated within a range that is
not less than the lower limit value TXPOWER capable
(namely, within a range within which it is not lower).
[0264]

Then, the information processing apparatus (STA)
200 calculates an upper limit value EXTCCA TH UL to
EXTCCA TH using the value of TXPOWER updated and the
values of o and B relating to transmission power from
within the interlocking parameter calculation information
notified from the information processing apparatus (AP)
100. In particular, the information processing apparatus
(AP) 100 calculates the upper limit value EXTCCA TH UL
using an expression 13.

EXTCCA TH UL =

a(P_default - TXPOWER updated + )
+ EXTCCA TH default ... Expression 13

[0265]

Here, the expression 13 is obtained by transforming
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the expression 2 and the expression 3 given hereinabove

in order to inversely calculate D EXTECCA TH by applying
TXPOWER updated described hereinabove to P updated, and

is basically same.

[0266]

The information processing apparatus (STA) 200
updates EXTCCA TH capable using the upper limit value
EXTCCA TH UL to EXTCCA TH. 1In particular, the information
processing apparatus (STA) 200 updates EXTCCA TH capable
using an expression 14.

EXTCCA TH capable =

min (EXTCCA TH capable,
EXTCCA TH UL) ... Expression 14
[0267]

Here, that the information processing apparatus
(STA) 200 applies EXTCCA TH capable to determine
EXTCCA TH updated within the range to TXTCCA TH default
and calculates D EXTCCA TH is similar to that in the
first embodiment of the present technology.

[0268]

Here, the information processing apparatus (STA)
200 may determine EXTCCA TH updated taking information of
Associated STAs Info 442 (depicted in FIG. 17) received
from an information processing apparatus (AP) 100

connected thereto into account. For example, the
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information processing apparatus (STA) 200 can determine
EXTCCA TH updated to a rather high value when the ratio
of legacy apparatus to the number of all connection
apparatus is high, but can determine EXTCCA TH updated to
a rather low value when the ratio is low.

[0269]

In this manner, the upper limit level to the
extended CCA threshold value can be made correspond to
the lower limit value to the transmission power penalty.
[0270]

[Interlocking parameter setting process]

The interlocking parameter setting process is
basically similar to that in the first embodiment of the
present technology, and the information processing
apparatus (STA) 200 determines an interlocking parameter
on the basis of the value of D EXTCCA TH. However, as
regards the change value of the transmission power, the
information processing apparatus (STA) 200 applies
TXPOWER updated calculated in the extended CCA threshold
value determination process described hereinabove.

[0271]

[Transmission process and reception response
process]

The transmission process and the reception response

process are similar to those in the first embodiment of
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the present technology, and therefore, description of
them is omitted here.
[0272]

In this manner, in the second embodiment of the
present technology, extension is performed for the first
embodiment of the present technology. Consequently, such
a situation can be prevented that, when the value of
EXTCCA TH is increased simply, the transmission power
becomes excessively low in an interlocking relationship
and the efficiency of the entire system is decreased
thereby. Further, since it becomes possible
simultaneously to maintain the correspondence between the
increase of EXTCCA TH and the transmission power, the
fairness can be maintained.

[0273]

It is to be noted that the second embodiment of the
present technology indicates an example in which two
factors for extension are applied including a lower limit
mechanism of TXPOWER capable described hereinabove and
correction with information of the number of HE apparatus
and legacy apparatus taken into account. However, they
need not necessarily be utilized in combination, but one
of the factors may be applied independently.

[0274]

<3. Third embodiment>
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The first embodiment of the present technology
indicates an example in which an information processing
apparatus (STA) determines an extended CCA threshold
value on the basis of a margin value notified from an
information processing apparatus (AP) 100.

[0275]

A third embodiment of the present technology
indicates an example in which an information processing
apparatus (AP) 100 notifies information processing
apparatus (STA) of an extended CCA threshold value such
that the information processing apparatus (STA) use the
notified extended CCA threshold value. In particular, the
third embodiment of the present technology indicates an
example in which, in the notification process, the
information processing apparatus (AP) 100 passes not a
margin value but an extended CCA threshold value to be
applied by an information processing apparatus (STA)
directly in the immediate.

[0276]

It is to be noted that the configuration of the
information processing apparatus in the third embodiment
of the present technology is substantially same as that
of the information processing apparatus (AP) 100 and the
information processing apparatus (STA) 200 depicted in

FIGS. 1, 2 and so forth. Therefore, common portions to
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those in the first embodiment of the present technology
are denoted by like reference characters to those of the
first embodiment of the present technology and part of
description of them is omitted.
[0277]

[Example of general processing]

FIG. 18 is a sequence chart depicting an example of
a flow of general processing executed by the informant
processing apparatus configuring the communication system
10 in the third embodiment of the present technology.
FIG. 18 depicts a flow of general processing relating to
an information processing apparatus (AP) 100 and an
information processing apparatus (STA) 200 as the
information processing apparatus configuring the
communication system 10.
[0278]

First, the information processing apparatus (AP)
100 performs an extended CCA threshold value
determination process (step S721). Then, the information
processing apparatus (AP) 100 performs an interlocking
parameter information determination process (step S722).
Then, the information processing apparatus (AP) 100
performs a notification process to the information
processing apparatus (STA) 200 (step S723).

[0279]
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Then, the information processing apparatus (STA)
200 performs an extended CCA threshold value setting
process (step S724). Then, the information processing
apparatus (STA) 200 performs an interlocking parameter
setting process (step S725).

[0280]

[Extended CCA threshold value determination process
(step S721 depicted in FIG. 18)]

As described hereinabove, in the third embodiment
of the present technology, the information processing
apparatus (AP) 100 notifies the information processing
apparatus (STA) of an extended CCA threshold value. Then,
the information processing apparatus (STA) uses the
notified extended CCA threshold wvalue. Therefore, in the
third embodiment of the present technology, the
information processing apparatus (AP) 100 determines not
a margin value but an extended CCA operation to be
applied by the information processing apparatus (STA).
[0281]

First, the control unit 130 of the information
processing apparatus (AP) 100 estimates propagation
attenuation to its subordinate apparatus (STA). For
example, the control unit 130 of the information
processing apparatus (AP) 100 can estimate propagation

attenuation to each subordinate apparatus (STA) on the
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basis of information acquired from the subordinate
apparatus (STA). As this information, for example,
information notified from the subordinate apparatus (STA)
in advance (transmission power P ref of a reference frame,
reception strength R ref of a reference frame from the
subordinate apparatus (STA)) can be used.

[0282]

Then, the control unit 130 of the information
processing apparatus (AP) 100 determines a value in which
a propagation attenuation amount, transmission power
P self of the own apparatus and an extended CCA margin
value M held in the inside are taken into account as an
extended CCA threshold value EXTCCA TH of the subordinate
apparatus (STA). In particular, the extended CCA
threshold value EXTCCA TH can be determined using an
expression 15 given below. The following expression is a
logarithmic representation.

EXTCCA TH capable =

P self - P ref + R ref + M ... Expression 15
[0283]

In this manner, the control unit 130 of the
information processing apparatus (AP) 100 successively
determines the extended CCA threshold value EXTCCA TH for
the individual subordinate apparatus.

[0284]
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[Interlocking parameter information determination
process (step S722 depicted in FIG. 18)]

The interlocking parameter information
determination process is similar to that in the first
embodiment of the present technology, and therefore,
description of the same is omitted here.

[0285]

[Notification process (step S723 depicted in FIG.
18) ]

The control unit 130 of the information processing
apparatus (AP) 100 notifies the information processing
apparatus (STA) 200 of information indicative of a
created changing rule. The third embodiment of the
present technology indicates an example in which the
information processing apparatus (AP) 100 places an
extended CCA threshold value in place of a margin value
for the extended CCA threshold value calculation into a
frame to notify of the same. The frame into which such
information is placed may be a beacon frame to be
conveyed, for example, to all subordinate apparatus (STA)
or may be some other management frame to be conveyed
individually. Here, as an example, an example of a format
where such information is placed into a beacon frame is
described.

[0286]
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[Example of format of beacon]

FIG. 19 is a view depicting an example of a format
of a beacon frame exchanged between different information
processing apparatus in the third embodiment of the
present technology.

[0287]

In the payload 471 depicted in FIG. 19, Dynamic CCA
Parameters 472 is disposed.

[0288]

It is to be noted that the example depicted in
FIG. 19 is different from the example depicted in FIG. 11
in that, in the Dynamic CCA Parameters 402 depicted in
FIG. 11, Extended CCA Threshold List 473 1is disposed in
place of CCA Margin 405. Further, in the Extended CCA
Threshold List 473, an extended CCA threshold wvalue for
each subordinate apparatus (STA) is placed for each
subordinate apparatus (STA). Therefore, portions common
to those in the example depicted in FIG. 11 are denoted
by like reference characters, and description of them is
omitted.

[0289]

Extended CCA Threshold List 473 is configured from
Num of Entries (M) 474, AID 475 and 477, and Extended CCA
Threshold 476 and 478.

[0290]
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In Num of Entries (M) 474, the number of
subordinate apparatus (STA) to which the information
processing apparatus (AP) 100 is connected (number of
subordinate apparatus (STA) to which an extended CCA
threshold value is to be conveyed) is placed.

[0291]

In AID 475 and 477, information that can specify
for which subordinate apparatus (STA) each extended CCA
threshold value is is placed. FIG. 19 depicts an example
in which an AID (Association ID) 1is used as the
information.

[0292]

An extended CCA threshold value is placed in each
Extended CCA Threshold 476 and 478. Further, a number of
combinations of AID 475 and 477 and Extended CCA
Threshold 476 and 478 equal to the number of subordinate
apparatus (STA) to which an extended CCA threshold wvalue
is to be conveyed are stored.

[0293]

[Extended CCA threshold value setting process (step
S724 depicted in FIG. 18)]

In the notification process described above, an
extended CCA operation is conveyed from the information
processing apparatus (AP) 100 to the subordinate

apparatus (STA). Therefore, each information processing
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apparatus (STA) 200 applies the extended CCA threshold
value conveyed thereto in the notification process
(extended CCA threshold value to be applied by the own
apparatus) .

[0294]

It is to be noted that the information processing
apparatus (STA) 200 may set, using the extended CCA
threshold value conveyed thereto as an upper limit, a
different extended CCA threshold value within a range
lower than the extended CCA threshold value.

[0295]

[Interlocking parameter setting process]

Since the interlocking parameter setting process is
similar to that of the first embodiment of the present
technology, description is omitted here.

[0296]

[Transmission process and reception response
process]

Since the transmission process and reception
response process are similar to those of the first
embodiment of the present technology, description is
omitted here.

[0297]
In this manner, the control unit 130 of the

information processing apparatus (AP) 100 can transmit
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one of information for specifying an extended CCA
threshold value (for example, an extended CCA threshold
value) and information (for example, a margin value) for
designating a range within which the extended CCA
threshold value is to be changed by another different
apparatus that receives a reference frame on the basis of
a ratio to the reception strength of the reference frame.
[0298]

It is to be noted that the third embodiment of the
present technology indicates an example in which the
control unit 130 of the information processing apparatus
(AP) 100 calculates and conveys only an extended CCA
threshold value while calculation of an interlocking
parameter (for example, transmission power) to be used by
a subordinate apparatus (STA) is performed by the control
unit 230 of the information processing apparatus (STA)
200. However, also calculation of an interlocking
parameter (for example, transmission power) may be
performed by the control unit 130 of the information
processing apparatus (AP) 100 such that the interlocking
parameter is conveyed to the subordinate apparatus (STA).
In this case, the information processing apparatus (STA)
200 can apply the extended CCA threshold value and the
value of the interlocking parameter (for example,

transmission power) conveyed thereto as they are.
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[0299]

Further, the control unit 230 of the information
processing apparatus (STA) 200 is not restricted to use a
different set value lower than the transmission power
conveyed thereto.

[0300]

Although the transmission power is used here as an
example of the interlocking parameter, this similarly
applies also to the other interlocking parameters such as
AIFSN. Also in any other interlocking parameter, the
control unit 230 of the information processing apparatus
(STA) 200 is not restricted to use a different set wvalue
with which it becomes more disadvantageous in comparison
with the parameter set value conveyed thereto.

[0301]

[Example that utilizes also change of other carrier
sense threshold wvalue]

In addition to change of an extended CCA threshold
value, change of a detection threshold value for ordinary
carrier sense may be used together. The detection
threshold value for ordinary carrier sense particularly
indicates a preamble detection threshold value, an energy
detection threshold value and a CCA Mid Packet detection
threshold value. For example, when the preamble detection

threshold value is to be changed, it is possible to
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control the preamble detection threshold value to be a
value equal to or lower than the determined extended CCA
threshold value.

[0302]

<4. Fourth embodiment>

A fourth embodiment of the present technology
indicates an example in which a desired detection level
(desired reception level) is conveyed to the
communication partner. In particular, the fourth
embodiment of the present technology is different from
the first to third embodiments of the present technology
in the method for acquiring an extended CCA threshold
value to be used when an extended CCA operation is to be
performed.

[0303]

It is to be noted that the configuration of the
information processing apparatus in the fourth embodiment
of the present technology is substantially same as that
of the information processing apparatus (AP) 100 and the
information processing apparatus (STA) 200 depicted in
FIGS. 1, 2 and so forth. Therefore, common portions to
those in the first embodiment of the present technology
are denoted by like reference characters to those of the
first embodiment of the present technology and part of

description of them is omitted.
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[0304]

[Example of extended CCA operation]

First, a contrivance of an extended CCA operation
in the fourth embodiment of the present technology is
described.

[0305]

An information processing apparatus (AP and STA)
that performs an extended CCA operation adds, to a packet
to be transmitted from the own apparatus, information for
specifying a desired detection level and transmits the
packet. Here, as a field to which information for
specifying a desired detection level is added, for
example, part of a field in a PLCP header is applicable.
An example in which information for specifying a desired
detection level into part of a field in an PLCP header is
depicted in FIG. 20.

[0306]

[Example of format of PLCP header]

FIG. 20 is a view depicting an example of a format
of a PLCP header exchanged between different apparatus
configuring the communication system 10 in the fourth
embodiment of the present technology. FIG. 20 takes a
format of a PPDU (Presentation-layer Protocol Data Unit)
as an example for description.

[0307]
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The PPDU is configured from Preamble 481, SIGNAL
482, Extension 483, Service 484, MPDU (MAC Protocol Data
Unit) 485 and Tail & Pad 486.

[0308]

Preamble 481 indicates a portion corresponding to
IEEE802.11 L-STF (Legacy Short Training Field) or L-LTF
(Legacy Long Training Field) depicted in b of FIG. 20.
Further, the Preamble 481 has a format compatible with
them.

[0309]

SIGNAL 482 is a field in which information
necessary to decode a subsequent signal is described. As
an example, IEEE802.11 L-SG (Legacy SIGNAL) or VHT-SIG-A
(Very High Throughput SIGNAL-A) depicted in b of FIG. 20
corresponds to this.

[0310]

It is to be noted that, depending upon the format,
an additional field (VHT-STF, VHT-LTF or VHT-SIG-B) is
sometimes added further subsequently to the SIGNAL 482.
[0311]

Here, in the fourth embodiment of the present
technology, a field for placing a desired detection level
(Requested Detection Level) and a BSS identifier (COLOR
information) is prepared newly at part of a field of the

SIGNAL 482 that is the PLCP header within a physical
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header. 1In particular, a field for placing a desired
detection level and a BSS identifier is provided newly at
a portion dealt with as Reserved in SIGNAL 482 of the
PLCP header part. In addition, each of the information
processing apparatuses (except the legacy apparatus)
calculates, after an attenuation amount to the
communication partner upon transmission, a desired
detection level on the basis of the attenuation amount
and places the desired detection level into SIGNAL 482.
Further, each information processing apparatus (except
the legacy apparatus) places also an BSS identifier into
SIGNAL 482 to transmit the BSS identifier.
[0312]

It is to be noted that, in the fourth embodiment of
the present technology, a desired detection level and a
BSS identifier are provided at a portion dealt with as
Reserved in SIGNAL 482. Consequently, a specification
function in the fourth embodiment of the present
technology can be implemented without disturbing
reception of a legacy apparatus.
[0313]

An information processing apparatus (other than a
legacy apparatus) receiving a packet in which a desired
detection level and a BSS identifier are placed acquires

and uses the desired detection level and the BSS
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identifier in an extended CCA operation.
[0314]

Further, in the fourth embodiment of the present
technology, when information for specifying a desired
detection level is placed into part of a field in a PLCP
header, also COLOR information is placed into the PLCP
header together.

[0315]

[Example of setting of desired detection level]

FIG. 21 is a sequence chart depicting an example of
setting of a desired detection level by the information
processing apparatus (STA) 200 in the fourth embodiment
of the present technology. In FIG. 21, a flow of general
processing relating to the information processing
apparatus (AP) 100 and the information processing
apparatus (STA) 200 as the information processing
apparatus configuring the communication system 10 is
depicted. Further, FIG. 21 depicts an example in which
the information processing apparatus (STA) 200 side
performs an extended CCA operation determining the
destination of a packet to the information processing
apparatus (AP) 100.

[0316]
First, the information processing apparatus (AP)

100 calculates a desired detection level calculation
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margin value. The calculation method can be similar to
that of the extended CCA margin determination process
(step S721 depicted in FIG. 18) in the first embodiment
of the present technology. Then, the information
processing apparatus (AP) 100 places the calculated
desired detection level calculation margin value into a
beacon and transmits the beacon (step S731).

[0317]

The information processing apparatus (STA) 200
receives the beacon (step S732). Then, the information
processing apparatus (STA) 200 calculates a desired
detection level EXTCCA TH REQ.

[0318]

For example, the control unit 230 of the
information processing apparatus (STA) 200 estimates a
propagation attenuation amount between the own apparatus
(STA) and the destination of the packet (information
processing apparatus (AP) 100). For example, the control
unit 230 of the information processing apparatus (STA)
200 can estimate propagation attenuation to the
information processing apparatus (AP) 100 on the basis of
the information acquired from the information processing
apparatus (AP) 100. As this information, for example,
information conveyed from the information processing

apparatus (AP) 100 in advance (transmission power P ref
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of a reference frame and reception strength R ref of a
reference frame from the information processing apparatus
(AP) 100) can be used. In this example, an example in
which the destination is the information processing
apparatus (AP) 100 and the reference frame is a beacon
frame is described. An example of a format of the beacon
frame in this case is depicted in FIG. 22.

[0319]

[Example of format of beacon]

FIG. 22 is a view depicting an example of a format
of a beacon frame exchanged between information
processing apparatus in the fourth embodiment of the
present technology.

[0320]

In the payload 491 of the beacon frame depicted in
FIG. 22, Tx info 492 and Dynamic CCA Parameters 402 are
disposed. It is to be noted that the example depicted in
FIG. 22 is an example in which Tx info 492 is added in
the payload 401 depicted in FIG. 11. Therefore, portions
common to those of the example depicted in FIG. 11 are
denoted by like reference characters, and description of
them is omitted.

[0321]
Tx info 492 is configured from Element ID 493,

Length 494 and Tx Power 495. It is to be noted that they
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correspond to the portions of the same names depicted in
FIG. 17.
[0322]

As depicted in FIG. 22, in the beacon frame,
transmission power P ref of a reference frame is placed
in Tx Power 495. Meanwhile, a margin value M necessary
for desired detection level calculation is placed in
Margin 405. Further, the RSSI of the beacon frame becomes
the reception strength R ref of the reference frame.
[0323]

For example, the control unit 230 of the
information processing apparatus (STA) 200 can determine
a value in which a propagation attenuation amount,
transmission power P self of the own apparatus and a
desired detection level calculation margin value M are
taken into account as a desired detection level
EXTCCA TH REQ. In particular, the desired detection level
EXTCCA TH REQ can be determined using an expression 16
given below (step S733)

EXTCCA TH REQ =

P self - P ref + R ref + M ... Expression 16
[0324]

Here, M described above has a meaning of a margin

amount for channel variation. For example, M can be set

to approximately 10 to 20 dB.
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[0325]

Then, the information processing apparatus (STA)
200 retains the calculated desired detection level
EXTCCA TH REQ into the inside thereof (step S733).

[0326]

Then, the information processing apparatus (STA)
200 places, when it performs transmission to the
information processing apparatus (AP) 100, the retained
desired detection level EXTCCA TH REQ and the COLOR
information into the PLCP header and transmits them (step
S734) . For example, the value of EXTCCA TH REQ can be
written, after fixed quantization is applied thereto,
into a Request Detection Level field of the SIGNAL 482
depicted in FIG. 20.

[0327]

It is to be noted that, while this example
indicates an example of desired detection level
calculation by the information processing apparatus (STA)
200 side, also the information processing apparatus (AP)
100 side may calculate and use a desired detection level
similarly. For example, the information processing
apparatus (AP) 100 can calculate a desired detection
level by acquiring a reference frame and transmission
power information from a subordinate apparatus (STA).

Here, in the case of the information processing apparatus



129 SP364529

(AP) 100, it is considered that a plurality of
subordinate apparatus (STA) that become a destination
exist. Therefore, the information processing apparatus
(AP) 100 calculates and retains the desired detection
level EXTCCA TH REQ for each destination. Then, when the
information processing apparatus (AP) 100 transmits a
packet, it describes, for each destination, corresponding
EXTCCA TH REQ and transmits the packet.

[0328]

Further, while this example indicates an example in
which information placed in a beacon frame is used as a
margin value for desired detection threshold value
calculation, a known value determined in advance may be
held in the inside and used.

[0329]

The extended CCA operation in the fourth embodiment
of the present technology is basically similar to that in
FIG. 7. In this case, upon decoding of the PLCP header
field, also a value of the desired detection level
described in the PLCP header is read out simultaneously.
Then, the read out value of the desired detection level
is used as an extended CCA threshold value. In particular,
the read out extended CCA threshold value is used when a
process is decided based on the process classification

table depicted in FIG. 6.
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[0330]

Consequently, in such a case that a packet from
another wireless network in which the desired detection
level is set to a high value arrives at a low reception
level, the carrier sense can be dealt with as idle and
simultaneous transmission can be performed.

[0331]

In this manner, in the fourth embodiment of the
present technology, since an extended CCA threshold value
to be applied is finally determined when each apparatus
detects the packet, signaling in advance for determining
a threshold value can be omitted.

[0332]

Further, in the fourth embodiment of the present
technology, interlocking parameter calculation
information basically according to ON/OFF of the extended
CCA function is provided.

[0333]

[Example of general configuration]

FIG. 23 is a sequence chart depicting an example of
a flow of general processing executed by the information
processing apparatus configuring the communication system
10 according to the fourth embodiment of the present
technology. FIG. 23 depicts a flow of general processing

relating to an information processing apparatus (AP) 100
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and an information processing apparatus (STA) 200 as
information processing apparatus configuring the
communication system 10.

[0334]

First, the information processing apparatus (AP)
100 performs an interlocking parameter information
determination process (step S731). Then, the information
processing apparatus (AP) 100 performs a notification
process to the information processing apparatus (STA) 200
(step S732).

[0335]

Then, the information processing apparatus (STA)
200 performs an interlocking parameter setting process
(step S733). Such processes as described above are
described below.

[0336]

[Interlocking parameter information determination
process (step S731 depicted in FIG. 23)]

As described above, in the fourth embodiment of the
present technology, different from the first embodiment
of the present technology, as the extended CCA threshold
value, a value placed in the received packet is used
every time. Therefore, the interlocking parameter does
not rely upon the extended CCA threshold value. Therefore,

in the interlocking parameter information determination
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process, interlocking parameter calculation information
according to ON/OFF of the extended CCA function is
determined.

[0337]

[Example of determination of interlocking parameter
calculation information]

For example, the information processing apparatus
(AP and STA) store interlocking parameter calculation
information to be applied when an extended CCA operation
is ON into a storage unit thereof in advance. Then, when
the extended CCA operation is ON, the information
processing apparatus (AP and STA) read out and use the
interlocking parameter calculation information stored in
the storage unit.

[0338]

Here, the interlocking parameter calculation
information itself preferably has such a value that
cancels degradation from which other apparatuses may
suffer by activation of the extended CCA function.

[0339]

Further, as a variation of the interlocking
parameter calculation information, a plurality of kinds
of parameters may be designated. Therefore, in the
following, examples of them are described.

[0340]
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For example, the interlocking parameter calculation
information may include, as a parameter for changing the
transmission power in an interlocking relationship,
transmission power correction coefficients o and .

[0341]

Also, for example, the interlocking parameter
calculation information may include, as a parameter for
changing the transmission fixed waiting type in an
interlocking relationship, transmission fixed waiting
time correction coefficients vy, kx and T.

[0342]

Also, for example, the interlocking parameter
calculation information may include, as a parameter for
changing the carrier sense random waiting time in an
interlocking relationship, carrier sense random waiting
time correction coefficients & and €.

[0343]

Also, for example, the interlocking parameter
calculation information main include, as a parameter for
changing the maximum frame time length in an interlocking
relationship, maximum frame time length correction
coefficients p and v. It is to be noted that a similar
way of thinking can be applied even if they are rewritten
to a maximum transmission information amount in one time

of frame transmission, a maximum packet connection number
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in one time of transmission, a maximum re-sending time
number of the same packet or a maximum time length that
can be applied in successive transmission of a plurality
of frames.

[0344]

Further, for example, the interlocking parameter
calculation information may include, as a parameter for
changing the usable channel bandwidth in an interlocking
relationship, the usable channel bandwidth correction
coefficient A.

[0345]

Further, for example, the interlocking parameter
calculation information may include, as the parameter for
restricting the usable channel frequency, a usable
channel group.

[0346]

[Notification process (step S732 depicted in FIG.
23) ]

As a notification frame, the beacon depicted in FIG.
22 can be used.

[0347]

[Interlocking parameter setting process (step S733
depicted in FIG. 23)]

In the fourth embodiment of the present technology,

the information processing apparatus (STA) that performs
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an extended CCA operation observes interlocking parameter
calculation information conveyed from the information
processing apparatus (AP). The interlocking parameter
calculation information determined by the interlocking
parameter information determination process (step S731
depicted in FIG. 23) is utilized in the following manner
in response to the type thereof.

[0348]

It is to be noted that, where a plurality of kinds
of interlocking parameter calculation information are
designated, all of them must be observed.

[0349]

Further, in the fourth embodiment of the present
technology, as described hereinabove, the information
processing apparatus (AP and STA) that perform an
extended CCA operation place information of a desired
reception level into a packet to be transmitted by the
own apparatus.

[0350]

Here, also a case i1s assumed in which, depending
upon a performance of a device, a communication situation
(for example, where it is desired to use high modulation)
or the like, each information processing apparatus (STA)
is not willing to set an interlocking parameter.

Therefore, each information processing apparatus (STA)
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may be configured so as to determine that it does not
perform an extended CCA operation on the basis of a
performance of a device, a communication situation and so
forth.

[0351]

In the following, an example of setting of
interlocking parameters is described.
[0352]

[Example in which transmission power is changed in
interlocking relationship]

The transmission power can be changed using the
correction coefficients o and B obtained from the
information processing apparatus (AP) in the notification
process. For example, an example of transmission power
change is indicated by an expression given below. Here,
the transmission power after changed is represented by
P updated and the default transmission power is
represented by P _default. The following expression is a
logical representation.

P updated = (P _default/a) + B ... Expression 17
[0353]

[Example in which transmission fixed waiting time
is changed in interlocking relationship]

The transmission fixed waiting time corresponds,

for example, to the AIFS in the IEEE802.11 standard.
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Further, the transmission fixed waiting time corresponds
to a time slot number (AIFSN) for which it must be waited
when a transmission trial is performed. It is possible to
change The transmission fixed waiting time. For example,
an example of an AIFSN change where the correction
coefficient v is used is indicated by an expression 18
given below. Here, the AIFSN after changed is represented
by AIFSN updated, and the default AIFSN is represented by
AIFSN default. The following expression is a
representation by true values.

AIFSN updated =

ATIFSN default + v ... Expression 18
[0354]

Here, the default AIFSN indicates a value of AIFSN
of which the information processing apparatus (AP) 100
informs in EDCA Parameter IE of a beacon. The correction
of ATIFSN is applied to all categories.

[0355]

[Example in which carrier sense random waiting time
is changed in interlocking relationship]

The carrier sense random waiting time corresponds,
for example, to the CW (Contention Window) indicative of
a random backoff range in the IEEE802.11 standard. While
the CW includes CWmin and CWmax, an example in which

CWmin is changed is described here. For example, an
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example of CWmin change using the correction coefficients
d and ¢ is indicated by an expression 19 given below.
Here, CWmin after changed is represented by CW updated,
and default CWmin is represented by CW default. The
following expression is a representation in true values.

CW updated = CW _default x & + ¢ ... Expression 19
[0356]

Here, the default CWmin indicates the wvalue of
CWmin of which the information processing apparatus (AP)
100 informs in EDCA Parameter IE of a beacon. This
correction of CWmin is performed individually for all
access categories. As 0 and ¢, for example, different
values may be applied to different access categories.
Further, similar correction may be performed also for
ChWmax.

[0357]

[Example in which maximum frame time length is
changed in interlocking relationship]

Here, an example in which the maximum frame time
length is changed is described. For example, the PPDU
time length corresponds to this. An upper limit is
provided to this. For example, an example of calculation
of a PPDU time length control value in which the
correction coefficients p and v are used is indicated by

an expression 20 given below. Here, the PPDU time length
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restriction value after changed is represented by

T updated and the default PPDU time length restriction
value 1is represented by T default. The following
expression is a representation in true values.

T updated = T default x pu x v ... Expression 20
[0358]

It is to be noted that a similar way of thinking
can be applied even if they are rewritten to a maximum
time length that can be used in a maximum transmission
information amount in one time of frame transmission, a
maximum packet connection number in one time of
transmission, a maximum re-sending time number of the
same packet or a maximum time length that can be used in
successive transmission of a plurality of frames as
described hereinabove.

[0359]

[Example in which usable channel bandwidth is
changed in interlocking relationship]

Here, an example in which the channel bandwidth
that can be used for transmission is varied is described.
For example, an example of calculation of a usable
channel bandwidth restriction value in which the
correction coefficient A is used is indicated by an
expression 21 given below. Here, the usable channel

bandwidth after changed is represented by BW updated and
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the default usable channel bandwidth is represented by
BW default, and the minimum granularity of the channel
bandwidth is represented by BW unit. The following

expression is a representation in true values.

BW updated =
BW default - A x BW unit ... Expression 21
[0360]
[Example in which usable channel frequency 1is
limited]

For example, where there is a channel designated
from the information processing apparatus (AP) 100, only
the designated channel can be used.

[0361]

[Transmission process and reception response
process]

The transmission process and the reception response
process are similar to those in the first embodiment of
the present technology except that an extended CCA
threshold value that is used when an extended CCA
operation is to be performed is acquired and used every
time. Therefore, description of them is omitted here.
[0362]

The fourth embodiment of the present technology
indicates an example in which the control unit 130 of the

information processing apparatus (AP) 100 determines
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interlocking parameter calculation information and
notifies the subordinate apparatus (STA) of the
interlocking parameter calculation information. However,
as indicated by the third embodiment of the present
technology, not interlocking parameter calculation
information but an interlocking parameter itself (for
example, a set value of transmission power) is determined
by the control unit 130 of the information processing
apparatus (AP) 100 and conveyed to the subordinate
apparatus (STA). In this case, the control unit 230 of
the subordinate apparatus (STA) 200 is not restricted to
use a different set value with which it becomes more
disadvantageous in comparison with the parameter set
value conveyed thereto.
[0363]

<5. Fifth embodiment>

A first embodiment of the present technology
indicates an example in which an information processing
apparatus (STA) performs transmission power control (TPC)
taking execution of an extended CCA operation as a
premise.
[0364]

The fifth embodiment of the present technology
indicates an example in which an information processing

apparatus (STA) performs transmission power control (TPC)
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taking execution of transmission power control as a
premise. It is to be noted that the fifth embodiment of
the present technology permits also a case in which
EXTCCA TH is not changed (namely, an extended CCA
operation is not performed) by the information processing
apparatus (STA). Further, the transmission power changed
by transmission power control is referred to also as TPC
transmission power. Further, transmission power that is
made a reference for correction amount calculation by
transmission power control is referred to also as
reference transmission power. Further, a transmission
parameter that is changed in an interlocking relationship
with transmission power control is referred to also as
TPC transmission parameter.

[0365]

It is to be noted that the configuration of the
information processing apparatus in the fifth embodiment
of the present technology is substantially same as that
of the information processing apparatus (AP) 100 and the
information processing apparatus (STA) 200 depicted in
FIGS. 1, 2 and so forth. Therefore, common portions to
those in the first embodiment of the present technology
are denoted by like reference characters to those of the
first embodiment of the present technology and part of

description of them is omitted.
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[0366]

[Example of general processing]

FIG. 24 is a sequence chart depicting an example of
a flow of general processing executed by the information
processing apparatus configuring the communication system
10 according to the fifth embodiment of the present
technology. FIG. 24 depicts a flow of general processing
relating to an information processing apparatus (AP) 100
and an information processing apparatus (STA) 200 as
information processing apparatus configuring the
communication system 10.
[0367]

First, the information processing apparatus (AP)
100 performs a transmission power margin determination
process (step S741). Then, the information processing
apparatus (AP) 100 performs an interlocking parameter
information determination process (step S742). Then, the
information processing apparatus (AP) 100 performs a
notification process to the information processing
apparatus (STA) 200 (step S743).
[0368]

Then, the information processing apparatus (STA)
200 performs a transmission power determination process
(step S744). Then, the information processing apparatus

(STA) 200 performs an interlocking parameter setting
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process (step S745).
[0369]

Then, a transmission process and a reception
confirmation process are performed between the
information processing apparatus (AP) 100 and the
information processing apparatus (STA) 200 (step S746).
[0370]

Then, the information processing apparatus (AP) 100
performs a transmission power controlling process (step
S747). The processes mentioned are described below.
[0371]

[Transmission power margin determination process
(step S741 depicted in FIG. 24)]

The control unit 130 of the information processing
apparatus (AP) 100 determines, as one of changing rules,
a margin value to be used when a subordinate apparatus
(STA) connected determines transmission power (TPC
transmission power) .

[0372]

The information processing apparatus (AP) 100 can
determine a margin value on the basis of various
references. For example, the control unit 130 of the
information processing apparatus (AP) 100 can monitor the
surroundings to measure an average strength of

interference and determine a margin value on the basis of
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the measure average strength of interference. For example,
the control unit 130 of the information processing
apparatus (AP) 100 can determine a high value when the
average strength of interference is high with reference
to a threshold value, but can determine a low value when
the average strength of interference is low with
reference to the threshold value.
[0373]

However, another determination method may be used.
For example, the control unit 130 of the information
processing apparatus (AP) 100 may determine a margin
value on the basis of the number (or ratio) of HE
apparatus and legacy apparatus among the subordinate
apparatus (STA). Also, for example, the control unit 130
of the information processing apparatus (AP) 100 may
determine a margin value taking information of the number
(or ratio) of HE apparatus and legacy apparatus of
another BSS into account. Further, for example, the
control unit 130 of the information processing apparatus
(AP) 100 may determine a margin value taking details of
the number of apparatus ready for an extended CCA
operation and the number of legacy apparatus that do not
have the function into account.
[0374]

Also, the control unit 130 of the information
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processing apparatus (AP) 100 may determine a margin

value on the basis of a combination of the number of
information processing apparatus (STA) and an average
strength of interference described hereinabove. Also, the
control unit 130 of the information processing apparatus
(AP) 100 may adopt a predetermine value as a margin value.
[0375]

[Interlocking parameter information determination
process (step S742 depicted in FIG. 24)]

The control unit 130 of the information processing
apparatus (AP) 100 determines, as one of changing rules,
an interlocking parameter to be used when a subordinate
apparatus (STA) connected determines a transmission
parameter. In particular, the control unit 130 of the
information processing apparatus (AP) 100 changes the
transmission parameter from its default.

[0376]

Here, the interlocking parameter is a parameter
that causes an information processing apparatus (STA) to
change the transmission parameter to such a value that
has an inverse effect in increase/decrease of the
transmission success rate by a change of the transmission
power with respect to the reference transmission power.
In other words, the interlocking parameter is an

incidental parameter that is applied in order to moderate
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the unfairness in the entire system when the information
processing apparatus (STA) changes the transmission power.
For example, the interlocking parameter has a meaning as
a penalty to be imposed, when the transmission power is
to be increased, in exchange of increase of the
transmission success rate. On the other hand, when the
transmission power 1s to be decreased, the interlocking
parameter has a meaning as a preferential treatment to be
provided in exchange of decrease of the transmission
success rate. By this interlocking parameter, a
transmission parameter changed from the default
transmission parameter is set in an interlocking
relationship with a change of the transmission power.
[0377]

It is assumed that interlocking parameters
correspond in a one by one corresponding relationship to
margin values described hereinabove. 1In other words, an
interlocking parameter corresponds uniquely to a margin
value. Therefore, in the information processing apparatus
(AP) 100, it is guaranteed that, if a margin value is
same, then the changing parameter is same. Combinations
of margin values and interlocking parameters may be
common with other information processing apparatuses (AP).
Where the combinations are common in this manner, it is

guaranteed that, even in different information processing
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apparatus (AP), if a margin value is same, then also the
changing parameter is same.
[0378]

For example, the control unit 130 of the
information processing apparatus (AP) 100 can store
combinations of margin values and interlocking parameters
into the storage unit 120 in advance such that it can
select a combination to be used from among the stored
combinations. Here, the selection criterion is such as
described hereinabove in regard to a criterion for a
margin value. Also, a combination may be derived using a
calculation formula that makes a margin value and an
interlocking parameter correspond in a one by one
corresponding relationship to each other.

[0379]

Here, the transmission parameter changed with an
interlocking parameter is available in various manners.
[0380]

For example, the interlocking parameter may include,
as a parameter for changing EXTCCA TH, EXTCCA TH changing
coefficients o and . By this, EXTCCA TH is changed in an
interlocking relationship with a change of the
transmission power.

[0381]

Further, the interlocking parameter may include, as
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a parameter for changing the transmission fixed waiting
time, transmission fixed waiting time changing
coefficients vy, x and 1. By this, the transmission fixed
waiting time is changed in an interlocking relationship
with a change of the transmission power.
[0382]

Further, the interlocking parameter may include, as
a parameter for changing the carrier sense random waiting
time, carrier sense random waiting time changing
coefficients & and e. By this, the carrier sense random
waiting time is changed in an interlocking relationship
with a change of the transmission power.
[0383]

Further, the interlocking parameter may include, as
a parameter for changing the exclusive time length of a
wireless resource (for example, a frequency), maximum
frame time length changing coefficients p and v. By this,
the exclusive time length of the wireless resource is
changed in an interlocking relationship with a change of
the transmission power. It is to be noted that, for the
same purpose, a parameter for changing the maximum
transmission information amount in one time of frame
transmission, maximum packet connection number in one
time of transmission, maximum re-sending time number of

the same packet or maximum time length that can be used
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in successive transmission of a plurality of frames may
be included in the interlocking parameters.
[0384]

Further, the interlocking parameter may include, as
a parameter for changing the usable channel bandwidth, a
usable channel bandwidth changing coefficient A. By this,
the usable channel bandwidth is changed in an
interlocking relationship with a change of the
transmission power.

[0385]

Further, the interlocking parameter may include, as
a parameter for restricting the usable channel frequency,
at least one of a channel restriction operation decision
coefficient w and information that designates a usable
channel group. By this, the usable channel frequency is
changed in an interlocking relationship with a change of
the transmission power.

[0386]

[Notification process (step S743 depicted in FIG.
24) ]

The communication unit 110 and the control unit 130
of the information processing apparatus (AP) 100 notify
the information processing apparatus (STA) 200 of
information indicative of the created changing rule.

[0387]
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In the fifth embodiment of the present technology,
the information processing apparatus (AP) 100 places a
margin value and an interlocking parameter into a frame
for later notification. Here, the frame of the placement
destination may be a beacon frame that is conveyed to all
subordinate apparatus (STA) or may be some other frames
(for example, management frames) that are conveyed
individually. Here, an example of a format in the case in
which a beacon frame is used for placement is depicted in
FIG. 25.

[0388]

[Example of format of beacon]

FIG. 25 is a view depicting an example of a format
of a beacon frame exchanged between different information
processing apparatus in the fifth embodiment of the
present technology.

[0389]

In the payload 501 of the beacon frame depicted in
FIG. 25, Tx info 492 and Dynamic TPC Parameters 502 are
disposed. It is to be noted that the example depicted in
FIG. 25 is an example in which, in the payload 491
depicted in FIG. 22, the Dynamic TPC Parameters 502 is
disposed in place of the Dynamic CCA Parameters 402.
Further, the example depicted in FIG. 25 is an example in

which, in the Dynamic CCA Parameters 402 depicted in
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FIG. 22, TPC margin 503 is disposed in place of CCA
Margin 405. Therefore, portions common to those of the
example depicted in FIG. 22 are denoted by like reference
characters, and description of them is omitted.

[0390]

In the TPC margin 503, a margin value determined by
the transmission power margin determination process
described hereinabove (step S741 depicted in FIG. 24)
(margin value for determining transmission power) is
placed.

[0391]

As depicted in FIG. 25, in the beacon frame,
transmission power P ref of a reference frame is placed
in Tx Power 495. Further, a margin value M for
determining transmission power is placed in TPC margin
503.

[0392]

In this manner, information indicative of a margin
value and an interlocking parameter (namely, a changing
rule) is conveyed from the information processing
apparatus (AP) 100 to the information processing
apparatus (STA) 200 as described hereinabove. It is to be
noted that, similarly as in the first embodiment of the
present technology, in place of transmission of a margin

value and an interlocking parameter, a mode number for
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specifying them may be conveyed to the information
processing apparatus (STA) 200.
[0393]

[Transmission power determination process (step
S744 depicted in FIG. 24)]

The control unit 230 of the information processing
apparatus (STA) 200 determines and sets transmission
power (TPC transmission power) on the basis of a
notification from the information processing apparatus
(AP) 100.

[0394]

For example, the control unit 230 of the
information processing apparatus (STA) 200 determines
transmission power on the basis of the margin wvalue
conveyed thereto and a reception strength of the
reference frame (RSSI). Here, the reference frame may be
a beacon frame in which information indicative of the
changing rule described above is placed.

[0395]

FIG. 26 is a view depicting an example of a
transmission power determination process (TPC
transmission power determination process) by the
information processing apparatus (STA) 200 in the fifth
embodiment of the present technology. FIG. 26 depicts an

example of exchange between an information processing
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apparatus (AP) 100 and an information processing
apparatus (STA) 200.
[0396]

First, the communication unit 210 of the
information processing apparatus (STA) 200 receives a
beacon frame transmitted from an information processing
apparatus (AP) 100 of the connection destination.

[0397]

For example, the information processing apparatus
(STA) 200 determines transmission power, with which a
signal transmitted from the own apparatus is estimated to
be received by the information processing apparatus (AP)
100 with a reception strength higher by an amount equal
to the margin value M than EXTCCA TH at the information
processing apparatus (AP) 100 side, as a lower limit
value to the settable transmission power.

[0398]

In particular, the control unit 230 of the
information processing apparatus (STA) 200 determines a
value obtained by adding the default extended CCA
threshold value and the margin value of the information
processing apparatus (AP) 100 to a value obtained by
subtracting the reception strength from the transmission
power of the reference frame as a lower limit value

TXPOWER capable of the settable transmission power and
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calculates the lower limit value TXPOWER capable of the
settable transmission power using an expression 22 given
below. Here, the default extended CCA threshold wvalue
EXTCCA TH default of the information processing apparatus
(AP) 100 1is a known wvalue common to the information
processing apparatus (AP and STA) in the system. It is to
be noted that the following expression 22 is a
logarithmic representation.

TXPOWER capable =

TXPOWER ref - R ref
+ EXTCCA TH default + M ... Expression 22
[0399]

Here, in the expression 22, R ref (dBm) represents
the reception strength (RSSI), at the information
processing apparatus (STA) 200, of the latest reference
frame (beacon frame) received from the information
processing apparatus (AP) 100 of the connection
destination. Further, M (dB) represents the margin value
conveyed from the information processing apparatus (AP)
100 in the notification process described hereinabove,
and TXPOWER ref represents the transmission power of the
reference frame conveyed from the information processing
apparatus (AP) 100. It is to be noted that R ref may have
a value obtained by performing filtering such as

averaging for measurement results over a plurality of
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reference frames. Further, M is a margin value. Further,
the value of TXPOWER capable may be limited by an upper
limit value or a lower limit value based on some other
factor.

[0400]

Then, the control unit 230 of the information
processing apparatus (STA) 200 changes the transmission
power (namely, determines TPC transmission power) within
a range that does not become less than the lower limit
value TXPOWER capable (namely, within a range within
which it is not lower). By this, the possibility that a
signal transmitted from the information processing
apparatus (STA) 200 may be able to be detected by the
information processing apparatus (AP) 100 can be
increased.

[0401]

Further, the value of the reference transmission
power 1s represented by TXPOWER ref, and the transmission
power after changed (namely, TPC transmission power) is
represented by TXPOWER updated. In this case, the
difference D TXPOWER between TXPOWER ref and
TXPOWER updated is calculated using an expression 23
given below. It is to be noted that also the following
expression 23 i1s a logarithmic representation.

D TXPOWER = TXPOWER ref
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- TXPOWER updated ... Expression 23
[0402]

Here, in the expression 23, the value of the
reference transmission power need not necessarily be a
value coincident with TXPOWER ref if it is known and
common to the information processing apparatus (AP and
STA) in the system. Further, if the expression 22 given
hereinabove is referred to, then a change to lower
transmission power is permitted to an information
processing apparatus (STA) 200 having a higher RSSI. It
is to be noted that the change of transmission power has
a degree of freedom within a range, and the information
processing apparatus (STA) 200 need not necessarily set
TXPOWER updated to TXPOWER capable. For example, the
information processing apparatus (STA) 200 may not change
the transmission power at all. In other words, D TXPOWER
can vary under the control of the information processing
apparatus (STA) 200. Consequently, such a situation that
an information processing apparatus (STA) 200 that is not
good in the link state changes to a low transmission
power state thereby to increase an unintended
transmission failure to degrade the performance of the
entire system can be prevented. Further, the information
processing apparatus (STA) 200 may set transmission power

within the range in response to a modulation method and
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an error correction coding method to be used thereby.
[0403]

[Interlocking parameter setting process (step S745
depicted in FIG. 24)]

The control unit 230 of the information processing
apparatus (STA) 200 determines and sets an interlocking
parameter (TPC transmission parameter).

[0404]

For example, the control unit 230 of the
information processing apparatus (STA) 200 can control a
transmission parameter on the basis of the difference
(namely, D TXPOWER) between the transmission power (TPC
transmission power) determined in the transmission power
transmission process described hereinabove and the
reference transmission power.

[0405]

For example, the control unit 230 of the
information processing apparatus (STA) 200 can increase
the changing amount (scale of a penalty or a preferential
treatment) in response to increase of the difference and
can decrease the changing amount in response to decrease
of the difference. By this, unfairness of the entire
system that occurs in response to a raise width or a
lower width of the transmission power can be moderated.

[0406]
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Further, the control unit 230 of the information
processing apparatus (STA) 200 can set a transmission
parameter (TPC transmission parameter) using an
interlocking parameter corresponding to a margin value.

It is assumed that the information processing apparatus
(STA) 200 observes a changing rule conveyed from the
information processing apparatus (AP) 100 to determine a
transmission parameter and does not deviate from this. 1In
the following, a determination method of a transmission
parameter based on a conveyed interlocking parameter is
described.

[0407]

The control unit 230 of the information processing
apparatus (STA) 200 can change the extended CCA threshold
value EXTCCA TH of the own apparatus in response to
D TXPOWER. An example of a case in which the extended CCA
threshold value EXTCCA TH is changed using the changing
coefficients o and ( is indicated by an expression 24
given below. It is to be noted that EXTCCA TH after
changed is represented by EXTCCA TH updated, and default
EXTCCA TH is represented by EXTCCA TH default, and it is
assumed that they are dB values. The following expression
is a logarithmic representation.

EXTCCA TH updated =

EXTCCA TH default
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+ (D_TXPOWER/a) + B ... Expression 24
[0408]

Here, when o has a positive value and the
transmission power is lower than the reference
transmission power, EXTCCA TH increases as D TXPOWER
increases (namely, as the transmission power decreases).
On the other hand, when o has a positive value but the
transmission power is higher than the reference
transmission power, EXTCCA TH decreases as D TXPOWER
decreases (namely, as the transmission power increases).
[0409]

On the other hand, even when o has a positive value
and the transmission power is lower than the reference
transmission power, a case in which EXTCCA TH updated
calculated in accordance with the expression 24 given
above is lower than EXTCCA TH default possibly occurs. 1In
this case, the control unit 230 uses EXTCCA TH default
without changing EXTCCA TH. In this manner, where the
penalty or preferential treatment to be imposed acts in
the reverse direction, the information processing
apparatus (STA) 200 uses the default transmission
parameter.

[0410]
Similarly, even when o has a positive value and the

transmission power 1is higher than the reference
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transmission power, a case in which EXTCCA TH updated
calculated in accordance with the expression 24 given
above is higher than EXTCCA TH default possibly occurs.
In this case, the control unit 230 uses EXTCCA TH default
without changing EXTCCA TH. In this manner, where the
penalty or preferential treatment to be imposed acts in
the reverse direction, the information processing
apparatus (STA) 200 uses the default transmission
parameter. This similarly applies also to the other
transmission parameters that are hereinafter described.
[0411]

[Example of setting of transmission fixed waiting
time]

The control unit 230 of the information processing
apparatus (STA) 200 can change the transmission fixed
waiting time in response to D TXPOWER. For example, the
control unit 230 of the information processing apparatus
(STA) 200 can change the AIFSN in response to D TXPOWER.
[0412]

An example of a case in which the AIFSN is changed
using the changing coefficient vy is indicated by an
expression 25 given below. Here, the AIFSN after changed
is represented by AIFSN updated and the default AIFSN is
represented by AIFSN default, and it is assumed that they

are true values.
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ATIFSN updated = AIFSN default
- (D _TXPOWER/Y) ... Expression 25
[0413]

Here, i1t 1is assumed that the default AIFSN
indicates the value of the AIFSN of which the information
processing apparatus (AP) 100 informs using EDCA
parameter IE of a beacon frame. This change of the AIFSN
is applied to all access categories.

[0414]

For example, when y has a positive value and the
transmission power 1is lower than the reference
transmission power, the AIFSN (namely, the waiting slot
number) decreases as D TXPOWER increases (namely, as the
transmission power decreases). On the other hand, when v
has a positive value but the transmission power is higher
than the reference transmission power, the AIFSN (namely,
the waiting slot number) increases as D TXPOWER decreases
(namely, as the transmission power increases).

[0415]

Meanwhile, one slot time length T slot can be
changed using an expression 26 given below. The following
expression is a representation in true values.

T slot updated =

T slot default x k ... Expression 26

[0416]
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Further, the SIFS length that is the waiting time
when AIFSN = 0 can be changed using an expression 27
given below. The following expression is a representation
in true values.

SIFS updated =

SIFS default x T ... Expression 27
[0417]

[Example of setting of carrier sense random waiting
time]

The control unit 230 of the information processing
apparatus (STA) 200 can change the carrier sense random
waiting time in response to D TXPOWER. For example, the
control unit 230 of the information processing apparatus
(STA) 200 can change CWmin in response to D TXPOWER.
[0418]

An example of a CWmin change using the changing
coefficients & and ¢ is indicated by an expression 28
given below. Here, CWmin after changed is represented by
CW updated and default SWmin is represented by CW default,
and it is assumed that they are true values.

CW updated =

CW default/ (D TXPOWER/J)
- (D _TXPOWER/¢) ... Expression 28
[0419]

Here, the default CWmin indicates the value of
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CWmin of which the information processing apparatus (AP)
100 informs using EDCA parameter IE of a beacon frame.
This change of CWmin is applied to all access categories.
It is to be noted that & and & may be allocated in
different values to the individual access categories.
[0420]

Further, while CWmin is described in the foregoing
description, also CWmin may be changed similarly.

[0421]

For example, when & and ¢ have positive values and
the transmission power is lower than the reference
transmission power, CWmin decreases and the expected
value of the random waiting time decreases in response to
increase of D TXPOWER (namely, as the transmission power
decreases). On the other hand, when & and ¢ have positive
values and the transmission power is higher than the
reference transmission power, CWmin increases and the
expected value of the random waiting time increases in
response to decrease of D TXPOWER (namely, as the
transmission power increases).

[0422]

[Example of setting of maximum frame time length]

The control unit 230 of the information processing
apparatus (STA) 200 can change the maximum frame time

length in response to D TXPOWER. For example, the control
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unit 230 of the information processing apparatus (STA)

200 can provide an upper limit to the PPDU time length
and determine the upper limit in response to D TXPOWER.
[0423]

An example of a case in which an upper limit value
to the PPDU time length is changed using the changing
coefficients p and v is indicated by an expression 29
given below. Here, the upper limit to the PPDU time
length after changed is represented by T updated, and it
is assumed that this is a true value.

T updated = p + v x D TXPOWER ... Expression 29
[0424]

For example, when v has a positive value and the
transmission power is lower than the reference
transmission power, T updated (namely, the time length of
the PPDU) increases as D TXPOWER increases (namely, as
the transmission power decreases). On the other hand,
when v has a positive value but the transmission power is
higher than the reference transmission power, T updated
(namely, the time length of the PPDU) decreases as
D TXPOWER decreases (namely, as the transmission power
increases) .

[0425]
It is to be noted that, as described hereinabove,

from the purpose to change the exclusive time length of a
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wireless resource, similar calculation can be applied
also in regard to a maximum transmission information
amount in single time frame transmission, a maximum
packet connection number in single time transmission, a
maximum re-sending time number of the same packet and a
maximum time length that can be used for continuous
transmission of a plurality of frames.
[0426]

[Example of setting of usable channel bandwidth]

The control unit 230 of the information processing
apparatus (STA) 200 can change the channel bandwidth that
can be used for transmission in response to D TXPOWER.
For example, an example of a case in which the usable
channel bandwidth is changed using the changing
coefficient A is indicated by an expression 30 given
below. Here, the usable channel bandwidth after changed
is represented by BW updated, the default usable channel
bandwidth is represented by BW default and the minimum
granularity of the channel bandwidth is represented by
BW unit, and it is assumed that they are true values.

BW updated = BW default

+ ((A + D _TXPOWER) /BW unit)
x BW unit ... Expression 30

[0427]

For example, when A has a positive value and the
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transmission power 1is lower than the reference
transmission power, BW updated (namely, the usable
channel bandwidth) increases as D TXPOWER increases
(namely, as the transmission power decreases). On the
other hand, when o has a positive value but the
transmission power is higher than the reference
transmission power, BW updated (namely, the usable
channel bandwidth) decreases as D TXPOWER decreases
(namely, as the transmission power increases).
[0428]

[Example of setting of usable channel frequency]

The control unit 230 of the information processing
apparatus (STA) 200 can change the channel frequency
usable for transmission in response to D TXPOWER. For
example, where the usable channel is restricted by the
information processing apparatus (AP) 100, the control
unit 230 of the information processing apparatus (STA)
200 can remove the restriction when D TXPOWER is higher
than the channel restriction operation decision
coefficient w. By this, the information processing
apparatus (AP) 100 can perform transmission using the
corresponding channel.
[0429]

[Transmission process and reception response

process (step S746 depicted in FIG. 24)]
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The transmission process and the reception response
process are similar to those in the first embodiment of
the present technology, and therefore, description of
them is omitted here. It is to be noted that the
information processing apparatus (STA) 200 notifies the
information processing apparatus (AP) 100 of the
connection destination of information indicative of the
set transmission power.

[0430]

[Transmission power controlling process (step S747
depicted in FIG. 24)]

The transmission power controlling process is
similar to that in the first embodiment of the present
technology, and therefore, description of the same is
omitted here. It is to be noted that the information
processing apparatus (AP) 100 sets, on the basis of
information indicative of transmission power set by the
information processing apparatus (STA) 200, transmission
power for a frame to be transmitted to the information
processing apparatus (STA) 200. However, the information
processing apparatus (AP) 100 keeps the transmission
power of the reference frame to a predetermined value
(default transmission power).

[0431]

[Other examples of processing]
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The control unit 130 of the information processing
apparatus (AP) 100 may perform dynamic transmission power
and a transmission parameter using a margin value and an
interlocking parameter determined by the own apparatus.
[0432]

In this case, it is necessary for subordinate
apparatus (for example, information processing apparatus
(STA) 200) of the information processing apparatus (AP)
100 to periodically transmit a reference frame to the
information processing apparatus (AP) 100. In this case,
it is assumed that, even when transmission power is
changed by the process described hereinabove in the
information processing apparatus (STA) 200, the
transmission power of the reference frame is kept to a
predetermined value. Further, into this reference frame,
information indicative of transmission power to be used
for transmission of the reference frame is placed.

[0433]

The control unit 130 of the information processing
apparatus (AP) 100 can measure the reception strength
R ref of the reference frame from each of the subordinate
apparatuses (STA) and perform change of the transmission
power on the basis of R ref for each subordinate
apparatus (STA). Further, the control unit 130 of the

information processing apparatus (AP) 100 can change a
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transmission parameter on the basis of D TXPOWER for each
subordinate apparatus (STA). Here, without setting a
value individually for each subordinate apparatus (STA),
D TXPOWER selected in accordance with some reference from
among D TXPOWER for the individual subordinate apparatus
(STA) may be determined as a representative value to
determine an interlocking transmission parameter. For
example, D TXPOWER may be, for example, lowest D TXPOWER,
highest D TXPOWER, an average value/intermediate value
obtained from a plurality of D TXPOWER samples to a
plurality of certain destinations, D TXPOWER for a
destination apparatus to which the own apparatus has
transmitted last, D TXPOWER to a transmission source
apparatus from which a packet has been received last,

D TXPOWER for a destination apparatus to which the own
apparatus is intended to perform transmission next, or
the like.

[0434]

It is to be noted that, similarly as in the first
embodiment of the present technology, combinations of
margin values and interlocking parameters may be shared
by the information processing apparatus (AP) 100 and the
information processing apparatus (STA) 200. In this case,
the combination information (candidate list of

combinations of margin values and interlocking
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parameters) retained by the information processing
apparatus (AP) 100 may be more advantageous information
(another more advantageous list) than the combination
information held by the information processing apparatus
(STA) 200.

[0435]

<6. Sixth embodiment>

A sixth embodiment of the present technology
indicates an example in which, based on the fifth
embodiment of the present technology, a process for
suppressing excessive decrease of the transmission power
in response to a situation is added as a rule. By this, a
contrivance by which the efficiency of the entire system
is further improved can be provided.

[0436]

In particular, the sixth embodiment of the present
technology indicates an example in which, in the fifth
embodiment of the present technology, restriction by a
lower limit value to TXPOWER capable described
hereinabove with reference to FIG. 26 is embodied.
Further, the sixth embodiment of the present technology
indicates an example that provides a contrivance for
improving the efficiency by taking the number of HE
apparatus and legacy apparatus into account.

[0437]
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It is to be noted that the configuration of the
information processing apparatus in the sixth embodiment
of the present technology is substantially same as that
of the information processing apparatus (AP) 100 and the
information processing apparatus (STA) 200 depicted in
FIGS. 1, 2 and so forth. Therefore, common portions to
those in the first embodiment of the present technology
are denoted by like reference characters to those of the
first embodiment of the present technology and part of
description of them is omitted.

[0438]

Further, in the following, characteristic processes
in the sixth embodiment of the present technology are
described with reference to FIG. 24.

[0439]

[Transmission power margin determination process
(step S741 depicted in FIG. 24)]

The sixth embodiment of the present technology
indicates an example in which, when to determine a
transmission power margin, the information processing
apparatus (AP) 100 utilizes information of the number of
HE apparatus and the number of legacy apparatus.

[0440]
The information processing apparatus (AP) 100 can

determine a margin value with reference to various
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references. For example, the control unit 130 of the
information processing apparatus (AP) 100 monitors the
surroundings to measure an average strength of
interference and can determine a margin value on the
basis of the measured average strength of interference.
For example, the control unit 130 of the information
processing apparatus (AP) 100 can determine a high value
when the average strength of interference is high with
reference to a threshold value but can determine a low
value when the average strength of interference is low
with reference to the threshold value.

[0441]

Further, the control unit 130 of the information
processing apparatus (AP) 100 can determine a margin
value on the basis of the number (or ratio) of HE
apparatus and legacy apparatus from among subordinate
apparatus. Also, for example, the control unit 130 of the
information processing apparatus (AP) 100 may determine a
transmission power margin value taking information of the
number (or ratio) of HE apparatus and legacy apparatus
that belong to a wireless network opened by another
information processing apparatus (AP) into account. For
example, the control unit 130 of the information
processing apparatus (AP) 100 can determine a high margin

value when the ratio of legacy apparatus to the overall
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apparatus number is high with reference to a threshold
value but determine a low margin value when the ratio of
legacy apparatus is low with reference to the threshold
value.

[0442]

Further, the control unit 130 of the information
processing apparatus (AP) 100 can acquire the number of
HE apparatus and legacy apparatus from among the
subordinate apparatus from the information owned by the
information processing apparatus (AP) 100. Further, the
control unit 130 of the information processing apparatus
(AP) 100 can acquire information of the number of HE
apparatus and legacy apparatus of other wireless network
from the substance of a beacon transmitted from an
information processing apparatus (AP) of the other
wireless network. An example of the format of the beacon
in this case is depicted in FIG. 27.

[0443]

Further, the sixth embodiment of the present
technology indicates an example in which the information
processing apparatus (AP) 100 determines a transmission
power margin value and a subordinate apparatus (STA)
determines a lower limit level that is a parameter that
is used in a transmission power determination process.

Here, the lower limit level is preferably determined on
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the basis of the strength of interference. An example of
the determination process is described below.
[0444]

For example, the control unit 130 of the
information processing apparatus (AP) 100 measures an
average strength of interference through a monitor and
sets the value of a result of the measurement to I. Then,
the control unit 130 of the information processing
apparatus (AP) 100 sets a level with which a sufficient
SINR can be ensured for the I and the noise power N as a
lower limit level. Here, the lower limit level is
represented by LL. Further, where the SINR with which a
certain modulation and coding method (MCS) can ensure a
sufficient transmission characteristic is represented by
SINR (m) where m is an index to the MCS, the lower limit
LL (m) corresponding to each m can be determined using an
expression 31 given below. The following expression 31 is
a representation in true values.

LL(m) = SINR(m) x (I + N) ... Expression 31
[0445]

It is to be noted that each LL(m) may have a value
determined from a value obtained in accordance with the
expression 31 taking a predetermined offset into account.
Further, LL may not necessarily be provided by a quantity

equal to the number of MCS to be used, but may be a value
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represented by LL, for example, where specific MCS is
assumed.
[0446]

[Interlocking parameter information determination
process (step S742 depicted in FIG. 24)]

The interlocking parameter information
determination process is similar to that in the fifth
embodiment of the present technology, and therefore,
description of the same is omitted here.

[0447]

[Notification process (step S743 depicted in FIG.
24) ]

A format of a beacon frame when a margin value and
an interlocking parameter are placed into a beacon frame
similarly as in the sixth embodiment is depicted in FIG.
27.

[0448]

[Example of format of beacon]

FIG. 27 is a view depicting an example of a format
of a beacon frame exchanged between different information
processing apparatus in the sixth embodiment of the
present technology.

[0449]
The example depicted in FIG. 27 is an example in

which Dynamic TPC Parameters 511 is disposed in place of
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Dynamic CCA Parameters 444 depicted in FIG. 17. Further,
the example depicted in FIG. 27 is an example in which,
in Dynamic CCA Parameters 444 depicted in FIG. 17, TPC
margin 512 is disposed in place of CCA Margin 454.
Therefore, portions common to those in the example
depicted in FIG. 17 are denoted by like reference
characters, and description of them is omitted.

[0450]

In TPC margin 512, a margin value (margin value for
determining transmission power) determined by the
transmission power margin determination process (step
S741 depicted in FIG. 24) described hereinabove is placed.
[0451]

[Transmission power determination process (step
S744 depicted in FIG. 24)]

The control unit 230 of the information processing
apparatus (STA) 200 can acquire TXPOWER capable in
accordance with the expression 22 given hereinabove
similarly as in the fifth embodiment of the present
technology. Further, the control unit 230 of the
information processing apparatus (STA) 200 can acquire a
lower limit reception level R LL on the basis of the
lower level information LL(m) conveyed from the
information processing apparatus (AP) 100 in the

communication process (step S743 depicted in FIG. 24). It
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is to be noted that, although TXPOWER capable itself is a
lower limit value in setting of TXPOWER updated, the
arithmetic operation of this designates a lower limit to
the value of TXPOWER capable.

[0452]

Here, from among LL(m) wvalues, a maximum value that
does not exceed R ref (RSSI of a beacon depicted in
FIG. 26) is determined as R LL. Meanwhile, where R ref is
lower than any of LL(m) values, a minimum one of the
LL(m) values is determined as R LL. It is to be noted
that the control unit 230 of the information processing
apparatus (STA) 200 may determine R LL after adding a
predetermined offset shared with the information
processing apparatus (AP) 100 to LL(m).

[0453]

Then, the control unit 230 of the information
processing apparatus (STA) 200 can update TXPOWER capable
using an expression 32 given below. It is to be noted
that the following expression 32 is a logarithmic
representation.

TXPOWER capable =

max (TXPOWER capable,
TXPOWER ref - R ref + R LL) ... Expression 32
[0454]

The control unit 230 of the information processing
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apparatus (STA) 200 can change the transmission power
within a range that is not less than the lower limit
value TXPOWER capable (namely, within a range within
which it is not lower). Further, the wvalue of the
transmission power after changed is represented by
TXPOWER updated. Consequently, the possibility that a
signal transmitted from the information processing
apparatus (STA) 200 may be detected by the information
processing apparatus (AP) 100 can be increased.

[0455]

It is to be noted that the control unit 230 of the
information processing apparatus (STA) 200 may determine
TXPOWER updated taking information of Associated STAs
Info 442 (depicted in FIG. 27) received from the
information processing apparatus (AP) 100 into account.
For example, when the ratio of legacy apparatus with
respect to the total apparatus number is high with
reference to a threshold value, the control unit 230 of
the information processing apparatus (STA) 200 can
determine TXPOWER updated to a rather high value. On the
other hand, when the ratio of legacy apparatus with
respect to the total apparatus number is low with
reference to the threshold value, the control unit 230 of
the information processing apparatus (STA) 200 can

determine TXPOWER updated to a rather low value.
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[0456]

[Interlocking parameter setting process (S745
depicted in FIG. 24)]

The interlocking parameter setting process is
similar to that in the fifth embodiment of the present
technology, and therefore, description is omitted here.
[0457]

[Transmission process and reception conformation
process (step S746 depicted in FIG. 24)]

The transmission process and the reception
confirmation process are similar to those in the fifth
embodiment of the present technology, and therefore,
description of them is omitted here.

[0458]

[Transmission power controlling process (step S747
depicted in FIG. 24)]

The transmission power controlling process is
similar to that in the fifth embodiment of the present
technology, and therefore, description of the same is
omitted here.

[0459]

By performing such extension as in the sixth
embodiment of the present technology for the fifth
embodiment of the present technology in this manner,

TXPOWER capable can be set to a further higher value by
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the lower limit mechanism for TXPOWER capable described
above. Consequently, an adverse effect by excessive
decrease of transmission power can be avoided. It is to
be noted that the adverse effect here signifies a state
in which, if the transmission power decreases more than
necessary, then usable modulation becomes excessively low
toward the data rate and the utilization efficiency of
wireless resources as the entire system is decreased.
[0460]

It is to be noted that the sixth embodiment of the
present technology indicates an example in which two
extension factors of the lower limit mechanism for
TXPOWER capable and correction in which information of
the number (or ratio) of HE apparatus and legacy
apparatus is taken into account are used. However, they
need not necessarily be used in combination, but either
one of them may be applied independently.

[0461]

<7. Seventh embodiment>

The first to sixth embodiments of the present
technology indicate examples in which decision of whether
or not a detected packet is a packet transmitted from a
wireless network different from a wireless network to
which an own apparatus belongs is performed utilizing

COLOR information. However, the decision may be performed
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utilizing a BSSID in a MAC header.
[0462]

For example, in the case of an A-MPDU in which a
plurality of MPDUs are connected for transmission, each
MPDU (A-MPDU sub frame) includes information of a BSSID
and FCS (Frame Check Sequence) information for
confirmation of credibility of the information. Therefore,
when the substance of the FCS regarding an A-MPDU sub
frame during reception and a CRC calculation result
coincide with each other, even during reception of the A-
MPDU, if the BSSID information is different from that
belonging to the own apparatus at the point of time, then
it can be decided that the detected packet is a packet
transmitted from a wireless network different from the
wireless network to which the own apparatus belongs. Also
in such a case as just described, the extended CCA
operation can be applied to subsequent processes.

[0463]

In this manner, the seventh embodiment of the
present technology indicates an example in which both the
extended CCA operation that utilizes a PLCP header and
the extended CCA operation that utilizes a MAC header
described in the first to sixth embodiments of the
present technology are used.

[0464]
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[Example of format of frame]

FIG. 28 is a view depicting an example of a format
of a frame exchanged between different apparatus
configuring the communication system 10 in the seventh
embodiment of the present technology. In a of FIG. 28, an
example of a format of a frame used in an extended CCA
process that utilizes a MAC header is depicted. Meanwhile,
in b of FIG. 28, an example of a format of a frame used
in the first to sixth embodiments of the present
technology (frame used in an extended CCA process that
utilizes a PLCP header) is depicted.

[0465]

The frame depicted in a of FIG. 28 is configured
from Preamble 521, SIGNAL 522, Extension 523, Service 524,
A-MPDU Subframe 530, 540 and 550 and Tail & Pad 525.

[0466]

Meanwhile, the A-MPDU Subframe 530 is configured
from MPDU Delimiter 531, MAC Header 532, MSDU (MAC
service data unit) 533 and FCS 534. In MAC Header 532,
information of a BSSID is included. It is to be noted
that the configuration of A-MPDU Subframe 540 and 550 is
similar to that of A-MPDU Subframe 530.

[0467]
For example, where the CRC of the MPDU has no error,

a wireless network to which an apparatus of the
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transmission source of a detected packet can be decided
at the point of time of an arrow mark A on the basis of
information of the BSSID included in MAC Header 532. 1In
this case, an extended CCA operation can be performed as
described hereinabove.

[0468]

The frame depicted in b of FIG. 28 is configured
from Preamble 521, SIGNAL 522, Extension 523, Service 524,
PSDU 560 and Tail & Pad 525.

[0469]

For example, if the CRC of SIGNAL 522 has no error,
then a wireless network to which an apparatus of the
transmission source of the detected packet belongs can be
decided at the point of time of an arrow mark B on the
basis of the COLOR information included in SIGNAL 522. 1In
this case, an extended CCA operation can be performed as
indicated in the first to sixth embodiments of the
present technology.

[0470]

[Example of operation of packet detection/reception
decision process upon extended CCA operation]

FIG. 29 is a view depicting an example of a
relationship (process classification table) between
processes performed by the information processing

apparatus (AP) 100 and PLCP headers and MAC headers in
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the seventh embodiment of the present technology. In a of
FIG. 29, an example of a process classification table
where a decision is performed using a PLCP header is
depicted. This process classification table is same as
the process classification table depicted in FIG. 6.
[0471]

In b of FIG. 29, an example of a process
classification table where a decision is performed using
a MAC header is depicted. The process classification
tables are described in detail with reference to FIG. 30.
[0472]

FIG. 30 is a flow chart depicting a packet
detection/reception decision process (processing
procedure at step S810 depicted in FIG. 3) within the
transmission and reception processes by the information
processing apparatus (AP) 100 in the seventh embodiment
of the present technology. It is to be noted that, since
FIG. 30 is a modification to part of FIG. 7, portions
common to those in FIG. 7 are denoted by like reference
characters and description of them is omitted. However,
it is assumed that, in FIG. 30, the first process
classification table depicted in a of FIG. 29 is used in
place of the process classification table depicted in FIG.
6.

[0473]
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Further, in the packet detection/reception decision
process depicted in FIG. 30, an example of the packet
detection/reception decision process that permits also an
extended CCA operation that utilizes a MAC header is
depicted.

[0474]

The control unit 130 of the information processing
apparatus (AP) 100 collates read out information and the
first process classification table depicted in a of FIG.
29 to determine a subsequent process (step S825).

[0475]

If “reception” is selected as the subsequent
process (step S825), then the control unit 130 of the
information processing apparatus (AP) 100 collates the
information in the MAC header being received and the
second process classification table depicted in b of FIG.
29 to determine a subsequent process (step S831). 1In
particular, the control unit 130 of the information
processing apparatus (AP) 100 determines a subsequent
process on the basis of a result of calculation of the
FCS and the BSSID of the MAC header in a unit of an MPDU
during reception (step S831).

[0476]
In particular, the control unit 130 of the

information processing apparatus (AP) 100 calculates a
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CRC for the FCS of the MAC header and confirms presence
or absence of an error in a calculation result of the CRC
for the FCS of the MAC header. Here, if the calculation
result of the CRC for the FCS of the MAC header has an
error, then the subsequent process is determined as
“continuation of reception” as depicted in b of FIG. 29.
On the other hand, if the calculation result of the CRC
for the FCS of the MAC header does not have an error,
then a process is determined on the basis of individual
substances of the extended CCA threshold value and the
BSSID in the MAC header.

[0477]

In particular, if the value of the BSSID in the MAC
header is equal to the value of the BSS to which the own
apparatus belongs, then the subsequent process is
determined as “continuation of reception.”

[0478]

On the other hand, if the value of the BSSID in the
MAC header is different from that of the BSS to which the
own apparatus belongs, then the subsequent process is
determined as “abortion of reception.” In this case, it
is decided whether the correlator output strength (value
of the Preamble correlator output) is lower than or else
equal to or higher than the extended CCA threshold wvalue.

Then, if the correlator output strength is lower than the
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extended CCA threshold value, then the subsequent process
is determined as “abortion of reception (IDLE).” On the
other hand, if the correlator output strength is equal to
or higher than the extended CCA threshold value, then the
subsequent process is determined as “abortion of
reception (BUSY).” It is to be noted that the value to be
compared with the extended CCA threshold value may be a
different index representative of a strength of the
reception signal.
[0479]

In this manner, the control unit 130 of the
information processing apparatus (AP) 100 determines, as
the subsequent process, one of “continuation of

”

reception, “abortion of reception (IDLE)” and “abortion
of reception (BUSY)” (step S831).
[0480]

If “continuation of reception” is determined as the
subsequent process (step S832), then the control unit 130
of the information processing apparatus (AP) 100 decides
whether or not reception of the PPDU is ended (step S833).
Then, if reception of the PPDU is not ended (step S833),
then the processing returns to step 831. On the other
hand, if reception of the PPDU is ended (step S833), then

the processing advances to step S813.

[0481]
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On the other hand, if “abortion of reception (IDLE)”
is determined as the subsequent process (step S832), then
the processing advances to step S822. However, if
“abortion of reception (BUSY)” is determined as the
subsequent process (step S832), then the processing
advances to step S820.

[0482]

On the other hand, if “abortion of reception (IDLE)”
is determined as the subsequent process, then the control
unit 130 may make dealing with the backoff counter
different from an ordinary decrementing process. Usually,
while the carrier sense is in a busy state, the value of
the backoff counter is kept, and after the carrier sense
transits to the idle state, decrementing is resumed from
the value. Therefore, for example, the dealing with the
value with which decrementing is resumed can be changed
in the following manner.

[0483]

For example, the control unit 130 converts the
reception time from transition to busy upon detection of
the preamble of a packet to a point of time at which
abortion of reception is decided into a number of time
slots and subtracts the number of time slots from the
value of the backoff counter, and then can start later

decrementing using the value obtained by the subtraction
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as a restart value. In short, when the control unit 130
performs abortion of reception and renders the later
carrier sense into an idle state by an extended CCS, it
equivalently deals that, also within the time until
abortion of reception is performed, the carrier sense has
been idle retroactively. This example is depicted in FIG.
31.

[0484]

[Example of virtual subtraction process of backoff
counter]

FIG. 31 is a view schematically depicting an
example of a virtual subtraction process of the backoff
counter by the information processing apparatus (AP) 100
in the seventh embodiment of the present technology. It
is to be noted that a frame depicted at the upper side in
FIG. 31 (at the left side in the figure) corresponds to
the frame depicted in a of FIG. 28. Further, in FIG. 31,
a second backoff counter is defined in order to
facilitate description.

[0485]

In FIG. 31, an example is depicted in which the
control unit 130 decides abortion of reception (IDLE) at
the point of time of reception of FCS 534 of A-MPDU
Subframe 530 at the top. In this case, if it is assumed

that the control unit 130 transits to a busy state at the
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top of the preamble, then it substitutes the value of the
backoff counter at the pint of time into the second
backoff counter to convert the time from the top of the
preamble to the abortion of reception into a number of
time slots and then decrements the backoff counter by the
number. Then, the value of the second backoff counter at
the point of time of the abortion of reception is
substituted into the backoff counter. Consequently, the
backoff counter at the point of time of the abortion of
reception becomes a value smaller than that in an
ordinary operation, and the media access can be performed
more efficiently. It is to be noted that, when abortion
of reception (BUSY) is decided, the value of the second
backoff counter is not substituted.

[0486]

Here, the value of the second backoff counter
sometimes becomes equal to or lower than 0 at the point
of time of the abortion of reception as indicated at the
upper stage in FIG. 31 (at the uppermost stage on the
three time axes). In such a case as just described, the
control unit 130 can set the value of the backoff counter
to one of first to third values given below.

[0487]
As the first value, the control unit 130 can set

the value of the backoff counter to 0. In this case,
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after the channel state transits to the idle state,
transmission is performed assuming that there is no
waiting time by backoff.

[0488]

As the second value, the control unit 130 can set
the value of the backoff counter to a value between the
value before decrementing and 0. In particular, when the
channel state becomes a busy state, decrementing of the
value of the second backoff counter is started, and when
the value of the second backoff counter becomes O,
incrementing is started now. Then, when the value of the
second backoff counter reaches the value upon starting of
the decrementing, then decrementing is started again.
While the channel state is a busy state, the control unit
130 sets the value of the backoff counter to a value
obtained by repeating the processes described above.
[0489]

For example, it is assumed that the value of the
second backoff counter is 9 upon starting of reception as
indicated at the stage of the value of the second backoff
counter in FIG. 31. 1In this case, as depicted at an
intermediate state of FIG. 31 (at a middle stage on the
three time axes), the value of the second backoff counter
is decremented, after it is set to 9, until 0 is reached,

and is incremented, after 0 is reached, until 9 is
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reached. Thereafter, the value of the second backoff
counter is decremented again after 0 is reached, and
becomes 2 at the end of the busy state. Then, as depicted
at the stage of the actual value of the backoff counter
of FIG. 31 (at the lowermost stage among the three time
axes), the value of the second backoff counter is set to
the value of the backoff counter.

[0490]

It is to be noted that, at the end of the busy
state, the second value is calculated, and the calculated
value may be set to the value of the backoff counter. For
example, when the value of the second backoff counter is
a negative value, the difference from 0 of the second
backoff counter value (namely, an absolute value of the
second backoff counter value). In this case, if the
second backoff counter value is equal to or higher than
the value before decrementing, then a value obtained by
subtracting the difference from the value before
decrementing from the value of the decrementing can be
set to the second backoff counter value.

[0491]

Further, the value of the backoff counter may be
set to a value between the value before decrementing of
the value of the backoff counter (namely, the initial

value of the backoff counter) and 0, or may be set to a
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value between the value before decrementing of the value
of the second backoff counter and O.
[0492]

As the third value, the control unit 130 can set
the value of the backoff counter to a value between the
value before decrementing and 0 by a method different
from the setting method of the second value. For example,
when a busy state comes to an end, the control unit 130
selects a value at random from among values between a
value before decrementing of the backoff counter or the
second backoff counter and 0. Then, the control unit 130
can set the selected value to the value of the backoff
counter.

[0493]

Here, after abortion of reception is performed to
transit to an idle state, the waiting time for a
predetermined period of time may not be provided. For
example, the control unit 130 may start decrementing of
the value of the backoff counter without providing
waiting time by the IFS after the busy state ends. It is
to be noted that naturally it cannot be denied that
waiting time for a predetermined period of time is
provided.

[0494]

In this manner, the control unit 130 of the
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information processing apparatus (AP) 100 compares a
network identifier added to the header of the data link
layer in a packet and a network identifier of a network
to which the own apparatus belongs. Then, the control
unit 130 of the information processing apparatus (AP) 100
can identify, on the basis of a result of the comparison,
a wireless network to which an apparatus from which the
packet is transmitted belongs.

[0495]

It is to be noted that FIG. 30 depicts an example
that uses both an extended CCA operation that utilizes a
PLCP header and an extended CCA operation that utilizes a
MAC header. However, there is no necessity to use both of
the operations, but only a process for decision that
utilizes, for example, a MAC header may be performed.
[0496]

In this manner, according to the seventh embodiment
of the present technology, an extended CCA operation can
be applied also to a packet of a format in which the PLCP
header does not have COLOR information.

[0497]

It is to be noted that the first to seventh
embodiments of the present technology may be partly or
entirely combined or changed to make some other forms.

For example, as indicated in the fifth and sixth
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embodiments of the present technology, based on
transmission power control, the transmission power may be
designated individually by the information processing
apparatus (AP) as indicated by the third embodiment of
the present technology.

[0498]

Here, in a random access type wireless system, a
technology that improves the wireless utilization
efficiency is available. For example, a technology is
available by which reception of a packet decided to be
transmitted from a BSS different from a BSS to which an
own apparatus belongs is aborted and the reception
strength of the packet is compared with a certain
criterion and then the carrier sense is dealt with as
idle on the basis of a result of the comparison.

[0499]

However, if the decision threshold value is raised,
then there is the possibility that the fairness in
transmission opportunity may be impaired between an
apparatus whose decision threshold value is raised and
another apparatus whose decision threshold value remains
low.

[0500]
Therefore, in the embodiment of the present

technology, change of the decision threshold value
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(extended CCA threshold value) and change of a parameter
that interlocks with the decision threshold wvalue
(wireless transmission parameter) are performed in a set.
By this, the utilization efficiency of a wireless
resource of the system can be improved while an influence
on the fairness in transmission opportunity is suppressed.
Further, thereupon, the decision threshold value can be
set appropriately on the basis of link quality between
the information processing apparatus (AP) and the
information processing apparatus (STA). Further, a
contrivance by which, even if an information processing
apparatus (AP) sets such an invalid set value as may
impair the fairness, this can be detected can be provided.
[0501]

In this manner, according to the embodiment of the
present technology, the fairness between different
apparatus when an extended CCA operation is carried out
can be ensured. Further, interference increase as the
entire system when an extended CCA threshold value is
carried out can be suppressed. Further, setting of an
extended CCA threshold value according to the strength of
a link of apparatus can be implemented. Further,
testability in detection of setting of rule violation can
be ensured.

[0502]
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Further, the information processing apparatus (AP)
100 and the information processing apparatus (STA) 200 in
the embodiment of the present technology can be applied
to apparatus that are used in various fields. For example,
they can be applied to a wireless apparatus used in an
automobile (for example, a car navigation system and a
smartphone) . Further, they can be applied, for example,
to vehicle-to-vehicle communication and road-to-vehicle
communication (V2X (vehicle to X)). Further, for example,
they can be applied to a learning apparatus (for example,
a tablet apparatus) used in the education field. Further,
they can be applied, for example, to wireless apparatus
used, for example, in the agriculture field (for example,
a terminal of a cattle management system). Similarly,
they can be applied to wireless apparatus used, for
example, in the sports field, medical field and so forth.
[0503]

<8. Applications>

The technology according to the present disclosure
can be applied to various products. For example, the
technology may be implemented as a mobile terminal such
as a smartphone, a tablet PC (Personal Computer), a
notebook PC, a portable game terminal or a digital camera,
a fixed terminal such as a television receiver, a printer,

a digital scanner or a network storage, or an automotive
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terminal such as a car navigation system. Further, the
technology may be implemented as a terminal (also called
MTC (Machine Type Communication) terminal) that performs
M2M (Machine To Machine) communication such as an
information processing apparatus (AP) 100, an information
processing apparatus (STA) 200, a smart meter, a vending
machine, a remote monitoring device or a POS (Point Of
Sale) terminal. Furthermore, the information processing
apparatus (AP) 100 or the information processing
apparatus (STA) 200 may be a wireless communication
module (for example, an integrated circuit module
configured from one die) incorporated in such terminals
as described above.
[0504]

Meanwhile, the information processing apparatus
(AP) 100 may be implemented as a wireless LAN access
point (also called wireless base station) that has a
router function or does not have a router function.
Further, the information processing apparatus (AP) 100
may be implemented as a mobile wireless LAN router.
Furthermore, the information processing apparatus (AP)
100 may be a wireless communication module incorporated
in those apparatus (for example, an integrated circuit
module configured from one die).

[0505]
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[8-1. First application example]

FIG. 32 is a block diagram depicting an example of
a schematic configuration of a smartphone 900 to which
the technology according to the present disclosure can be
applied. The smartphone 900 includes a processor 901, a
memory 902, a storage 903, an external connection
interface 904, a camera 906, a sensor 907, a microphone
908, an inputting device 909, a display device 910, a
speaker 911, a wireless communication interface 913, an
antenna switch 914, an antenna 915, a bus 917, a battery
918 and an auxiliary controller 919.

[0506]

The processor 901 may be, for example, a CPU
(Central Processing Unit) or an SoC (System on Chip) and
controls functions of the application layer and other
layers of the smartphone 900. The memory 902 includes a
RAM (Random Access Memory) and a ROM (Read Only Memory)
and stores programs to be executed by the processor 901
and data. The storage 903 may include a storage medium
such as a semiconductor memory or a hard disk. The
external connection interface 904 is an interface for
connecting an external device such as a memory card or a
USB (Universal Serial Bus) device to the smartphone 900.
[0507]

The camera 906 has an image pickup element such as
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a CCD (Charge Coupled Device) element or a CMOS
(Complementary Metal Oxide Semiconductor) element and
generates a picked up image. The sensor 907 can include a
sensor group such as, for example, a position measurement
sensor, a gyro sensor, a geomagnetic sensor and an
acceleration sensor. The microphone 908 converts sound
inputted to the smartphone 900 into a sound signal. The
inputting device 909 includes, for example, a touch
sensor that detects a touch with a screen of the display
device 910, a keypad, a keyboard, a button, a switch and
so forth and accepts an operation or an information input
from a user. The display device 910 has a screen of a
liquid crystal display (LCD) unit, an organic light
emitting diode (OLED) display unit or the like and
displays an output image of the smartphone 900. The
speaker 911 converts a sound signal outputted from the
smartphone 900 into sound.

[0508]

The wireless communication interface 913 supports
one or more of wireless LAN standards such as IEEE802.11a,
11b, 1lg, 11ln, llac and llad and executes wireless
communication. The wireless communication interface 913
can communicate, in an infrastructure mode, with another
apparatus through a wireless LAN access point. Further,

in a direct communication mode such as the ad hoc mode or
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the Wi-Fi Direct mode, the wireless communication
interface 913 can communicate directly with another
apparatus. It is to be noted that, while, in Wi-Fi Direct,
different from the ad hoc mode, although one of two
terminals operates as an access point, communication is
performed directly with each other between them.
Typically, the wireless communication interface 913 can
include a baseband processor, an RF (Radio Frequency)
circuit, a power amplifier and so forth. The wireless
communication interface 913 may be a one-chip module in
which a memory in which a communication controlling
program is stored, a processor that executes the program
and related circuits are integrated. The wireless
communication interface 913 may support, in addition to a
wireless LAN method, a wireless communication method of
any other type such as a short-range wireless
communication method, a close proximity wireless
communication method or a cellular communication method.
The antenna switch 914 switches the connection
destination of the antenna 915 among a plurality of
circuits included in the wireless communication interface
913 (for example, circuits for different wireless
communication methods). The antenna 915 has a single or a
plurality of antenna elements (for example, a plurality

of antenna elements configuring a MIMO antenna) and is
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used for transmission and reception of a wireless signal
by the wireless communication interface 913.
[0509]

It is to be noted that the smartphone 900 is not
limited to the example of FIG. 32 and may include a
plurality of antennae (for example, an antenna for a
wireless LAN, an antenna for a close proximity wireless
communication method or the like). In this case, the
antenna switch 914 may be omitted from the configuration
of the smartphone 900.

[0510]

The bus 917 connects the processor 901, memory 902,
storage 903, external connection interface 904, camera
906, sensor 907, microphone 908, inputting device 909,
display device 910, speaker 911, wireless communication
interface 913 and auxiliary controller 919 to each other.
The battery 918 supplies power to the blocks of the
smartphone 900 depicted in FIG. 32 through feed lines
partially indicated by broken lines in FIG. 32. The
auxiliary controller 919 causes, for example, in a sleep
mode, minimum required functions of the smartphone 900 to
operate.

[0511]
In the smartphone 900 depicted in FIG. 32, the

control unit 130 described with reference to FIG. 2 may
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be incorporated in the wireless communication interface
913. Further, at least some of the functions may be
incorporated in the processor 901 or the auxiliary
controller 919.

[0512]

It is to be noted that the smartphone 900 may
operate as a wireless access point (software AP) by
execution of an access point function on the application
level by the processor 901. Also, the wireless
communication interface 913 may have a wireless access
point function.

[0513]

[8-2. Second application example]

FIG. 33 is a block diagram depicting an example of
a schematic configuration of a car navigation system 920
to which the technology according to the present
disclosure can be applied. The car navigation system 920
includes a processor 921, a memory 922, a GPS (Global
Positioning System) module 924, a sensor 925, a data
interface 926, a content player 927, a storage medium
interface 928, an inputting device 929, a display device
930, a speaker 931, a wireless communication interface
933, an antenna switch 934, an antenna 935 and a battery
938.

[0514]



205 SP364529

The processor 921 may be, for example, a CPU or an
SoC and controls the navigation function and other
functions of the car navigation system 920. The memory
922 includes a RAM and a ROM and stores programs to be
executed by the processor 921 and data.

[0515]

The GPS module 924 measures the position (for
example, latitude, longitude and height) of the car
navigation system 920 using GPS signals received from GPS
satellites. The sensor 925 can include a sensor group
such as, for example, a gyro sensor, a geomagnetic sensor
and an atmospheric pressure sensor. The data interface
926 is connected to an in-vehicle network 941, for
example, through a terminal not depicted and acquires
data generated by the vehicle side such as vehicle speed
data.

[0516]

The content player 927 reproduces a content stored
in a storage medium (for example, a CD or a DVD) inserted
in the storage medium interface 928. The inputting device
929 includes a touch sensor that detects a touch, for
example, with a screen of the display device 930, a
button, a switch and so forth and accepts an operation
from a user or an information input. The display device

930 has a screen of an LCD unit, an OLED display unit or
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the like and displays an image of a navigation function
or a reproduced content. The speaker 931 outputs sound of
the navigation function or sound of a reproduced content.
[0517]

The wireless communication interface 933 supports
one or more of wireless LAN standards such as IEEE802.11a,
11b, 1lg, 11ln, l1llac and llad and executes wireless
communication. The wireless communication interface 933
can communicate, in an infrastructure mode, with another
apparatus through a wireless LAN access point. Further,
in a direct communication mode such as the ad hoc mode or
the Wi-Fi Direct mode, the wireless communication
interface 933 can communicate directly with another
apparatus. Typically, the wireless communication
interface 933 can include a baseband processor, an RF
circuit, a power amplifier and so forth. The wireless
communication interface 933 may be a one-chip module in
which a memory in which a communication controlling
program is stored, a processor that executes the program
and related circuits are integrated. The wireless
communication interface 933 may support, in addition to a
wireless LAN method, a wireless communication method of
any other type such as a short-range wireless
communication method, a close proximity wireless

communication method or a cellular communication method.
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The antenna switch 934 switches the connection
destination of the antenna 935 among a plurality of
circuits included in the wireless communication interface
933. The antenna 935 has a single or a plurality of
antenna elements and is used for transmission and
reception of a wireless signal by the wireless
communication interface 933.

[0518]

It is to be noted that the car navigation system
920 is not limited to the example of FIG. 33 and may
include a plurality of antennae. In this case, the
antenna switch 934 may be omitted from the configuration
of the car navigation system 920.

[0519]

The battery 938 supplies power to the blocks of the
car navigation system 920 depicted in FIG. 33 through
feed lines partially indicated by broken lines in FIG. 33.
Further, the battery 938 accumulates electric power
supplied from the vehicle side.

[0520]

In the car navigation system 920 depicted in FIG.
33, the control unit 130 described with reference to FIG.
2 may be incorporated in the wireless communication
interface 933. Further, at least some of the functions

may be incorporated in the processor 921.
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[0521]

Further, the wireless communication interface 933
may operate as the information processing apparatus (AP)
100 described hereinabove and provide wireless connection
to a terminal had by a user who is on the vehicle.

[0522]

Further, the technology according to the present
disclosure may be implemented as an in-vehicle system (or
vehicle) 940 including one or more of the blocks of the
car navigation system 920 described hereinabove, the in-
vehicle network 941 and a vehicle side module 942. The
vehicle side module 942 generates vehicle side data such
as a vehicle speed, an engine speed or failure
information and outputs the generated data to the in-
vehicle network 941.

[0523]

[8-3. Third application]

FIG. 34 is a block diagram depicting an example of
a schematic configuration of a wireless access point 950
to which the technology according to the present
disclosure can be applied. The wireless access point 950
includes a controller 951, a memory 952, an inputting
device 954, a display device 955, a network interface 957,
a wireless communication network 963, an antenna switch

964 and an antenna 965.
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[0524]

The controller 951 may be, for example, a CPU or a
DSP (Digital Signal Processor) and controls various
functions of the IP (Internet Protocol) layer of the
wireless access point 950 and upper layers (for example,
functions for access limitation, routing, encryption,
firewall, log management and so forth). The memory 952
includes a RAM and a ROM and stores programs to be
executed by the controller 951 and various control data
(for example, a terminal list, a routing table, an
encryption key, security setting, a log and so forth).
[0525]

The inputting device 954 includes, for example, a
button, a switch or the like and accepts an operation
from a user. The display device 955 includes an LED lamp
or the like and displays an operation status of the
wireless access point 950.

[0526]

The network interface 957 is a wired communication
interface for allowing the wireless access point 950 to
connect to a wired communication network 958. The network
interface 957 may have a plurality of connection
terminals. The wired communication network 958 may be a
LAN such as the Ethernet (registered trademark) or may be

a WAN (Wide Area Network).
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[0527]

The wireless communication network 963 supports one
or more of wireless LAN standards such as IEEE802.11a,
11b, 1l1g, 1ln, 1llac and llad and serves as an access
point to neighboring terminals to provide wireless
connection. The wireless communication network 963 can
typically include a baseband processor, an RF circuit, a
power amplifier and so forth. The wireless communication
network 963 may be a one-chip module in which a memory in
which a communication controlling program is stored, a
processor that executes the program and related circuits
are integrated. The antenna switch 964 switches the
connection destination of the antenna 965 among a
plurality of circuits included in the wireless
communication network 963. The antenna 965 has a single
or a plurality of antenna elements and is used for
transmission and reception of a wireless signal by the
wireless communication network 963.

[0528]

In the wireless access point 950 depicted in FIG.
34, the control unit 130 described with reference to FIG.
2 may be incorporated in the wireless communication
network 963. Further, at least some of the functions may
be incorporated in the controller 951.

[0529]
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It is to be noted that the embodiments described
above indicate an example for embodying the present
technology, and matters in the embodiments and matters to
define the invention in the claims individually have a
corresponding relationship. Similarly, matters to define
the invention in the claims and matters in the
embodiments of the present technology having same
designations applied thereto individually have a
corresponding relationship. However, the present
technology is not limited to the embodiments and can be
embodied by modifying the embodiment in various manners
without departing from the subject matter of the present
technology.

[0530]

Further, any of the processing procedures described
hereinabove in connection with the above-described
embodiments may be grasped as a method having the series
of procedures and may be grasped as a program for causing
a computer to execute the series of procedures or as a
recording medium in which the program is stored. As the
recording medium, for example, a CD (Compact Disc), an MD
(Mini Disc), a DVD (Digital Versatile Disc), a memory
card, a blue ray disc (Blu-ray (registered trademark)
Disc) and so forth can be used.

[0531]
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It is to be noted that the advantageous effects
described herein are exemplary to the last and are not
restrictive, and other advantages may be available.
[0532]

It is to be noted that the present technology can
take the following configurations.

(1)

An information processing apparatus, including:

a control unit that aborts, when a packet decided
to be transmitted from a second network different from a
first network to which the own apparatus belongs is
detected, reception of the packet and deals with carrier
sense as an idle state based on a reception strength of
the packet.

(2)

The information processing apparatus according to
(1) above, in which the control unit performs control for
dealing with the carrier sense as an idle state based on
a result of comparison between the reception strength of
the packet and a first threshold value.

(3)

The information processing apparatus according to
(1) or (2) above, in which the control unit identifies
the second network to which an apparatus from which the

packet is transmitted belongs based on a network
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identifier added to a header of a physical layer of the
packet.
(4)

The information processing apparatus according to
(3) above, in which the control unit identifies the
second network based on a result of comparison between
the network identifier added to the header of the
physical layer of the packet and a network identifier of
the first network.
(3)

The information processing apparatus according to
(2) or (3) above, in which the control unit identifies
the second network based on a result of comparison
between a network identifier added to a header of a data
link layer of the packet and a network identifier of the
first network.
(6)

The information processing apparatus according to
(2), in which the control unit performs control for
transmitting information for specifying a set of first
information used by a different apparatus belonging to
the first network and used for determination of the first
threshold value and a wireless transmission parameter
that interlocks with the first information to the

different apparatus.
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The information processing apparatus according to
(6), in which the control unit performs control for
transmitting, as the first information, one of
information for specifying the first threshold wvalue and
information for designating a range within which the
first threshold value is to be changed by the different
apparatus by which a reference frame is received based on
a ratio between the information for specifying the first
threshold value and a reception strength of the reference
frame.

(8)

The information processing apparatus according to
(6) or (7) above, in which the wireless transmission
parameter is at least one of transmission power,
transmission fixed waiting time, carrier sense random
waiting time, a maximum frame time length, a usable
channel bandwidth and a usable channel frequency.

(9)

The information processing apparatus according to
any one of (1) to (8) above, in which the control unit
performs control for changing, when a frame transmitted
from a different apparatus belonging to the first network
and destined for the own apparatus includes information

regarding transmission power of the frame, transmission
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power for a reception response of the frame based on the
information regarding the transmission power and
transmitting the reception response.

(10)

The information processing apparatus according to
(9) above, in which the reference frame is a beacon
transmitted from an apparatus belonging to the first
network.

(11)

The information processing apparatus according to
any one of (6) to (8) above, in which the information
processing apparatus shares information for specifying
the set of the first information and the wireless
transmission parameter with at least one of a different
apparatus belonging to the first network and a different
apparatus belonging to the second network.

(12)

The information processing apparatus according to
any one of (2), (6) to (8) and (11) above, in which the
control unit changes the first threshold value and
performs control for transmitting data based on a
wireless transmission parameter changed in response to
the first threshold value after changed.

(13)

The information processing apparatus according to
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(12) above, in which the control unit changes the
wireless transmission parameter in an interlocking
relationship with the first threshold value.

(14)

The information processing apparatus according to
any one of (2), (6) to (8) and (11) to (13) above, in
which the control unit changes the first threshold value
based on information included in a frame transmitted from
a different apparatus belonging to the first network.
(15)

The information processing apparatus according to
(14) above, in which the control unit performs control
for changing the first threshold value based on a margin

value included in the frame and a reception strength of

the frame.

(16)

The information processing apparatus according to
(15) above, in which the control unit performs control
for changing the first threshold value within a range

determined based on the margin value and the reception

strength.

(17)

The information processing apparatus according to
(12) above, in which the control unit performs control

for determining the wireless transmission parameter based
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on information included in a frame transmitted from a
different apparatus belonging to the first network and a
changing amount of the first threshold value from a
reference value.
(18)

The information processing apparatus according to
any one of (12) to (17) above, in which

the wireless transmission parameter is a parameter
for setting transmission power, and

the control unit performs, when the wireless
transmission parameter is to be changed, control for
including information regarding transmission power to be
set with the wireless transmission parameter after
changed into a frame to be transmitted to an apparatus
belonging to the first network.
(19)

The information processing apparatus according to
(17) above, in which the frame is a beacon transmitted
from an apparatus belonging to the first network.
(20)

An information processing method, including:

a first procedure for aborting, when a packet
decided to be transmitted from a second network different
from a first network to which an own apparatus belongs is

detected, reception of the packet; and
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a second procedure for dealing with carrier sense
as an idle state based on a reception strength of the
packet.

[Reference Signs List]

[0533]

10 Communication system

100 Information processing apparatus (AP)
110 Communication unit

111 Antenna

120 Storage unit

130 Control unit

200, 250 Information processing apparatus (STA)
210 Communication unit

230 Control unit

900 Smartphone

901 Processor

902 Memory

903 Storage

904 External connection interface
906 Camera

907 Sensor

908 Microphone

909 Inputting device

910 Display device

911 Speaker



913

914

915

917

918

919

920

921

922

924

925

926

927

928

929

930

931

933

934

935

938

941

942

950

951

219

Wireless communication interface
Antenna switch

Antenna

Bus

Battery

Auxiliary controller

Car navigation system
Processor

Memory

GPS module

Sensor

Data interface

Content player

Storage medium interface
Inputting device

Display device

Speaker

Wireless communication interface
Antenna switch

Antenna

Battery

Vehicle network

Vehicle side module
Wireless access point

Controller

SP364529
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954

955

957

958

963

964

965
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Memory

Inputting device

Display device

Network interface

Wired communication network
Wireless communication interface
Antenna switch

Antenna

SP364529
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[CLAIMS]
[Claim 1]

An information processing apparatus, comprising:

a control unit that aborts, when a packet decided
to be transmitted from a second network different from a
first network to which the own apparatus belongs is
detected, reception of the packet and deals with carrier
sense as an idle state based on a reception strength of
the packet.

[Claim 2]

The information processing apparatus according to
claim 1, wherein the control unit performs control for
dealing with the carrier sense as an idle state based on
a result of comparison between the reception strength of
the packet and a first threshold value.

[Claim 3]

The information processing apparatus according to
claim 2, wherein the control unit identifies the second
network to which an apparatus from which the packet is
transmitted belongs based on a network identifier added
to a header of a physical layer of the packet.

[Claim 4]

The information processing apparatus according to

claim 3, wherein the control unit identifies the second

network based on a result of comparison between the
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network identifier added to the header of the physical
layer of the packet and a network identifier of the first
network.

[Claim 5]

The information processing apparatus according to
claim 2, wherein the control unit identifies the second
network based on a result of comparison between a network
identifier added to a header of a data link layer of the
packet and a network identifier of the first network.
[Claim ©]

The information processing apparatus according to
claim 2, wherein the control unit performs control for
transmitting information for specifying a set of first
information used by a different apparatus belonging to
the first network and used for determination of the first
threshold value and a wireless transmission parameter
that interlocks with the first information to the
different apparatus.

[Claim 7]

The information processing apparatus according to
claim 6, wherein the control unit performs control for
transmitting, as the first information, one of
information for specifying the first threshold value and
information for designating a range within which the

first threshold value is to be changed by the different
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apparatus by which a reference frame is received based on
a ratio between the information for specifying the first
threshold value and a reception strength of the reference
frame.

[Claim 8]

The information processing apparatus according to
claim 6, wherein the wireless transmission parameter is
at least one of transmission power, transmission fixed
waiting time, carrier sense random waiting time, a
maximum frame time length, a usable channel bandwidth and
a usable channel frequency.

[Claim 9]

The information processing apparatus according to
claim 1, wherein the control unit performs control for
changing, when a frame transmitted from a different
apparatus belonging to the first network and destined for
the own apparatus includes information regarding
transmission power of the frame, transmission power for a
reception response of the frame based on the information
regarding the transmission power and transmitting the
reception response.

[Claim 10]

The information processing apparatus according to

claim 9, wherein the reference frame is a beacon

transmitted from an apparatus belonging to the first
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network.
[Claim 11]

The information processing apparatus according to
claim 6, wherein the information processing apparatus
shares information for specifying the set of the first
information and the wireless transmission parameter with
at least one of a different apparatus belonging to the
first network and a different apparatus belonging to the
second network.

[Claim 12]

The information processing apparatus according to
claim 2, wherein the control unit changes the first
threshold value and performs control for transmitting
data based on a wireless transmission parameter changed
in response to the first threshold value after changed.
[Claim 13]

The information processing apparatus according to
claim 12, wherein the control unit changes the wireless
transmission parameter in an interlocking relationship
with the first threshold wvalue.

[Claim 14]

The information processing apparatus according to
claim 2, wherein the control unit changes the first
threshold value based on information included in a frame

transmitted from a different apparatus belonging to the
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first network.
[Claim 15]

The information processing apparatus according to
claim 14, wherein the control unit performs control for
changing the first threshold value based on a margin
value included in the frame and a reception strength of
the frame.

[Claim 16]

The information processing apparatus according to
claim 15, wherein the control unit performs control for
changing the first threshold value within a range
determined based on the margin value and the reception
strength.

[Claim 17]

The information processing apparatus according to
claim 12, wherein the control unit performs control for
determining the wireless transmission parameter based on
information included in a frame transmitted from a
different apparatus belonging to the first network and a
changing amount of the first threshold value from a
reference value.

[Claim 18]

The information processing apparatus according to

claim 12, wherein

the wireless transmission parameter is a parameter
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for setting transmission power, and

the control unit performs, when the wireless
transmission parameter is to be changed, control for
including information regarding transmission power to be
set with the wireless transmission parameter after
changed into a frame to be transmitted to an apparatus
belonging to the first network.

[Claim 19]

The information processing apparatus according to
claim 17, wherein the frame is a beacon transmitted from
an apparatus belonging to the first network.

[Claim 20]

An information processing method, comprising:

a first procedure for aborting, when a packet
decided to be transmitted from a second network different
from a first network to which an own apparatus belongs is
detected, reception of the packet; and

a second procedure for dealing with carrier sense
as an idle state based on a reception strength of the

packet.
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CLAIMS

1. An information processing apparatus, comprising:

a control unit that aborts, when a packet decided to be
transmitted from a second network different from a first
network to which the information processing apparatus belongs
is detected, reception of the packet and deals with carrier
sense as an idle state based on a reception strength of the
packet, wherein

the control unit performs control for dealing with the
carrier sense as an idle state based on a result of comparison
between the reception strength of the packet and a first
threshold value;

the control unit changes the first threshold value and
performg control for transmitting data based on a wireless
transmission parameter changed in response to the first
threshold value after changed; and

wherein the control unit changes the first threshold
value based on information included in a frame transmitted

from a different apparatus belonging to the first network.

2. The information processing apparatus according to claim
1, wherein the control unit identifies the second network to
which an apparatus from which the packet is transmitted
belongs based on a network identifier added to a header of a

physical layer of the packet.
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3. The information processing apparatus according to
claim 2, wherein the control unit identifies the second
network based on a result of comparison between the network
identifier added to the header of the physical layer of the

packet and a network identifier of the first network.

4. The information processing apparatus according to
claim 1, wherein the control unit identifies the second
network based on a result of comparison between a network
identifier added to a header of a data link layer of the

packet and a network identifier of the first network.

5. The information processing apparatus according to
claim 1, wherein the control unit performs control for
transmitting information for specifying a set of first
information used by a different apparatus belonging to the
first network and used for determination of the first
threshold value and a wireless transmission parameter that
interlocks with the first information to the different

apparatus.

6. The information processing apparatus according to
claim 5, wherein the control unit performs control for
transmitting, as the first information, one of information for
specifying the first threshold value and information for

designating a range within which the first threshold value is
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to be changed by the different apparatus by which a reference
frame is received based on a ratio between the information for
specifying the first threshold value and a reception strength

of the reference frame.

7. The information processing apparatus according to
claim 5, wherein the wireless transmission parameter is at
least one of transmission power, transmission fixed waiting
time, carrier sense random waiting time, a maximum frame time
length, a usable channel bandwidth and a usable channel

frequency.

8. The information processing apparatus according to
claim 1, wherein the control unit performs control for
changing, when a frame transmitted from a different apparatus
belonging to the first network and destined for the
information processing apparatus includes information
regarding transmission power of the frame, transmission power
for a reception response of the frame based on the information
regarding the transmission power and transmitting the

reception response.

9. The information processing apparatus according to
claim 8, wherein the reference frame is a beacon transmitted

from an apparatus belonging to the first network.
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10. The information processing apparatus according to
claim 5, wherein the information processing apparatus shares
information for specifying the set of the first information
and the wireless transmission parameter with at least one of a
different apparatus belonging to the first network and a

different apparatus belonging to the second network.

11. The information processing apparatus according to
claim 1, wherein the control unit changes the wireless
transmission parameter in an interlocking relationship with

the first threshold wvalue.

12. The information processing apparatus according to
claim 1, wherein

the wireless transmission parameter is a parameter for
setting transmission power, and

the control unit performs, when the wireless
transmission parameter is to be changed, control for including
information regarding transmission power to be set with the
wireless transmission parameter after changed into a frame to

be transmitted to an apparatus belonging to the first network.

13. An information processing method, comprising:
a first procedure for aborting, when a packet decided to
be transmitted from a second network different from a first

network to which an information processing apparatus belongs
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is detected, reception of the packet; and

a second procedure for dealing with carrier sense as an
idle state based on a reception strength of the packet, wherein

the second procedure is performed based on a result of
comparison between the reception strength of the packet and a
first threshold value;

the first threshold value is changed and control for
transmitting data is performed based on a wireless
transmission parameter changed in response to the first
threshold value after changed; and

the first threshold value is changed based on information
included in a frame transmitted from a different apparatus

belonging to the first network.



