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DESCRIPTION
INFORMATION PROCESSING APPARATUS AND INFORMATION PROCESSING
METHOD

TECHNICAL FIELD
[0001]

The present technology relates to an information
processing apparatus. More particularly, the present
technology relates to an information processing apparatus and
an information processing method that exchange information

using wireless communication.

BACKGROUND ART
[0002]

In the related art, there is a wireless communication
technique that exchanges information using wireless
communication. For example, Institute of Electrical and
Electronic Engineers (IEEE) 802.11 which is a standardrelated
to a wireless local area network (LAN) has been spread. In
addition, various apparatuses have this function and the
extension of the IEEE802.11 standard related to a reduction
in power consumption has continued, considering mounting to
apparatuses with a limited power source.

[0003]

Furthermore, a standard (Wi-Fi Direct (Wi-Fi P2P
Specification)) has been proposed in which a plurality of
wireless apparatuses are wirelessly connected to each other
in a peer-to-peer (P2P) manner, without passing through a
router, and directly exchange data.

[0004]

In Wi-Fi Direct, Notice of Absence (NoA) is defined as
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aprotocol for changingawireless apparatus (Group Owner (GO))
that functions as a wireless master apparatus to a sleep mode.
Specifically, GO notifies a client of, for example, a sleep
start time and a sleep period in advance, using, for example,
a beacon and sets the sleep mode.
[0005]

As a technique related NoA, for example, a portable
terminal has been proposed which performs a power saving mode

using NoA (for example, Patent Document 1).

CITATION LIST

PATENT DOCUMENT

[0006]

Patent Document 1: Japanese Patent Application Laid-Open No.

2013-106348

SUMMARY OF THE INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION
[0007]

In the above-mentioned technique according to the
related art, a master station can notify a slave station of,
for example, the sleep start time and the sleep period and
can set the power saving mode.

[0008]

However, while the power savingmode is set in the master
station, itisdifficult fortheslavestationtoperformuplink
transmission. Therefore, it is assumed that, even in a case
where urgent data is present in the slave station, it is
difficult for the slave station to transmit the urgent data
to the master station using uplink communication. As such,

while the power saving mode is set in the master station, there
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is a concern that urgent uplink transmission from the slave
station will be delayed. For this reason, it is important
for the master station to reduce power consumption and to
appropriately standby for the reception of data from the slave
station.
[0009]

The present technology has been made in view of the
above-mentioned problems and an object of the present
technology is to reduce power consumption and to appropriately

stand by for data.

SOLUTIONS TO PROBLEMS
[0010]

The present technology has been made in order to solve
the above-mentioned problems. According to a first aspect
of the present technology, there is provided an information
processing apparatus including a control unit that, in a case
where a first standby mode is set, performs control such that
a first packet detection threshold value which is used in a
normal standby state and a second packet detection threshold
value indicating a lower packet detection probability than
the first packet detection threshold value are switched to
change packet detection conditions. The first and second
packet detection threshold values are to be compared with a
reception level of a packet. 1In addition, according to the
first aspect, there are provided an information processing
method and a program that causes a computer to perform the
method. With this arrangement, it is possible to change the
packet detection conditions in a case where the first standby
mode 1is set.

[0011]
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In addition, in the first aspect, the first standby mode
may be a low power consumption standby mode. With this
arrangement, it is possible to set the low power consumption
standby mode.

[0012]

In addition, in the first aspect, the control unit may
notify other information processing apparatuses of the second
packet detection threshold value at a time when the first
standby mode is set. With this arrangement, it is possible
to notify other information processing apparatuses of the
second packet detection threshold value at the time when the
first standby mode is set.

[0013]

In addition, in the first aspect, the control unit may
notify other information processing apparatuses of a period
for which the second packet detection threshold value is set
at a time when the first standby mode is set. With this
arrangement, it is possible to notify other information
processing apparatuses of the period for which the second
packet detection threshold value is set at the time when the
first standby mode is set.

[0014]

Inaddition, inthe first aspect, ina case where a packet
transmitted from other information processing apparatuses is
detected while the second packet detection threshold value
isused, thecontrolunitmay switch the secondpacket detection
thresholdvalue to the first packet detection thresholdvalue.
With this arrangement, in a case where a packet from other
information processing apparatus is detected while the second
packet detection threshold value is used, it is possible to

switch the secondpacket detection thresholdvalue tothe first
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packet detection threshold wvalue.
[0015]

Inaddition, inthe first aspect, in a case where a packet
transmitted from other information processing apparatuses is
detected while the second packet detection threshold value
isusedandthedetectedpacket isacancellationrequest packet
to request the cancellation of the use of the second packet
detection threshold value, the control unit may switch the
second packet detection threshold value to the first packet
detection threshold value. With this arrangement, in a case
where the detected packet is the cancellation request packet,
it is possible to switch the second packet detection threshold
value to the first packet detection threshold value.
[0016]

In addition, in the first aspect, the control unit may
set the first standby mode in a case where predetermined
conditions are satisfied. With this arrangement, in a case
where the predetermined conditions are satisfied, it is
possible to set the first standby mode.

[0017]

In addition, in the first aspect, the control unit may
determine that the predetermined conditions are satisfied in
a case where a remaining battery level is less than a first
threshold value, in a case where auser's operation for setting
the first standby mode is received, in a case where an amount
of desireddata transmitted fromother information processing
apparatuses is less than a second threshold value, or in a
case where an amount of interference data from other
information processing apparatuses is greater than a third
threshold value. With this arrangement, it is possible to

determine that the predetermined conditions are satisfied in
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a case where the remaining battery level is less than the first
threshold value, in a case where the user's operation for
setting the first standby mode is received, in a case where
the amount of desired data transmitted from other information
processingapparatuses islessthanthe secondthresholdvalue,
or in a case where the amount of interference data from other
information processing apparatuses is greater than the third
threshold value.

[0018]

In addition, according to a second aspect of the present
technology, there is provided an information processing
apparatus including a control unit that, in a case where a
first standby mode is set, controls a process related to
transmission of a packet, on the basis of a notice to change
packet detectionconditions fromother informationprocessing
apparatuses. Furthermore, according to the second aspect,
there are provided an information processing method and a
program that causes a computer to perform the method. With
this arrangement, it is possible to control signal processing
and the transmission time of a processing packet related to
the transmission of a packet, on the basis of the notice to
change the packet detection conditions fromother information
processing apparatuses, in a case where the first standby mode
is set.

[0019]

In addition, in the second aspect, the control unit may
suppress the transmission of the packet while a second packet
detection threshold value indicating a lower packet detection
probability thana first packet detection thresholdvalue that
isusedinanormal standby state isusedas the packet detection

conditions in the other information processing apparatuses.
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With this arrangement, it is possible to suppress the
transmission of a packet while the second packet detection
threshold value is used.

[0020]

Inaddition, in the second aspect, when there is a packet
to be transmitted to the other information processing
apparatuses while a second packet detection threshold value
indicating a lower packet detection probability than a first
packet detection threshold value that is used in a normal
standby state is used as the packet detection conditions in
theotherinformationprocessingapparatuses, thecontrolunit
may transmit a cancellation request packet to request the
cancellation of the use of the second packet detection
threshold value to the other information processing
apparatuses. With this arrangement, when there is a packet
tobe transmitted to other information processing apparatuses
while the second packet detection threshold value is used in
other information processing apparatuses, it is possible to
transmit the cancellation request packet to other information
processing apparatuses.

[0021]

In addition, in the second aspect, while the second
packet detection threshold value is used, the control unit
may perform a process which adjusts transmission power of the
cancellation request packet such that a reception level is
greater than the second packet detection threshold value in
the other information processing apparatus and transmit the
cancellation request packet to the other information
processing apparatuses. With this arrangement, while the
secondpacket detection thresholdvalue isused, it ispossible

to perform the process which adjusts transmission power of
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the cancellation request packet such that the reception level
is greater than the second packet detection threshold value
in other information processing apparatus and to transmit the
cancellation request packet to other information processing
apparatuses.

[0022]

In addition, in the second aspect, the control unit may
insert information related to the transmission power into the
cancellation request packet and transmit the cancellation
request packet. With this arrangement, it is possible to
insert the information related to the transmission power into
the cancellation request packet and to transmit the
cancellation request packet.

[0023]

In addition, in the second aspect, while the second
packet detection threshold value is used, the control unit
may performa beam steering process such that a reception level
is greater than the second packet detection threshold value
in the other information processing apparatus and transmit
the cancellation request packet to the other information
processing apparatuses. With this arrangement, while the
secondpacket detection thresholdvalueisused, it ispossible
to perform the beam steering process such that the reception
level is greater than the second packet detection threshold
valueinotherinformationprocessingapparatusandtotransmit
the cancellation request packet to other information
processing apparatuses.

[0024]

In addition, in the second aspect, the control unit may

insertinformation fornotifyingthat thebeamsteeringprocess

has been performed in transmission into the cancellation
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request packet and transmit the cancellation request packet.
With thisarrangement, it ispossible toinsert theinformation
fornotifying that thebeamsteeringprocess has been performed
in transmission into the cancellation request packet and to
transmit the cancellation request packet.

[0025]

In addition, in the second aspect, while the second
packet detection threshold value is used, the control unit
may use only a packet with priority greater than a threshold
value as the packet to be transmitted to the other information
processing apparatuses. With this arrangement, while the
secondpacket detection thresholdvalue isused, it ispossible
touseonly the packet withpriority greater than the threshold
value as the packet to be transmitted to other information
processing apparatuses.

[0026]

In addition, in the second aspect, the control unit may
insert at least one of a network identifier for identifying
a network including both the information processing apparatus
andtheother informationprocessingapparatusesandaterminal
identifier for identifying the information processing
apparatus into the cancellation request packet and transmit
the cancellation request packet. With this arrangement, it
is possible to insert at least one of the network identifier
for identifying the network including both the information
processing apparatus and other information processing
apparatuses and the terminal identifier for identifying the
information processing apparatus into a physical layer of the
cancellation request packet and to transmit the cancellation

request packet.
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EFFECTS OF THE INVENTION
[0027]

According to the present technology, it is possible to
obtain the beneficial effect of reducing power consumption
and appropriately standing by for data. Note that the effect
described herein is not necessarily limited and may be any

effect described in the present disclosure.

BRIEF DESCRIPTION OF DRAWINGS
[0028]

Fig. 1 is a diagram illustrating an example of the
configuration of a communication system 10 in a first
embodiment of the present technology.

Fig. 2 is a diagram illustrating an example of the
configuration of the communication system 10 in the first
embodiment of the present technology.

Fig. 3 is a block diagram illustrating an example of
the functional configuration of an information processing
apparatus 200 in the first embodiment of the present
technology.

Fig. 4 is a diagram illustrating an example of a change
in the operation mode of the information processing apparatus
200 in the first embodiment of the present technology.

Fig. S5isadiagramillustrating an example of the format
of a beacon frame transmitted from the information processing
apparatus 200 in the first embodiment of the present
technology.

Fig. 6 is a sequence chart illustrating an example of
a communication process between the apparatuses forming the
communication system 10 in the first embodiment of the present

technology.
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Fig. 7 is a flowchart illustrating an example of the
procedure of a power saving mode change determination process
performed by the information processing apparatus 200 in the
first embodiment of the present technology.

Fig. 8 is a flowchart illustrating an example of the
procedure of a power saving standby parameter determination
and notification process performed by the information
processing apparatuses 100 and 200 in the first embodiment
of the present technology.

Fig. 9 is a flowchart illustrating an example of the
procedure of a power saving standby process performed by the
information processing apparatus 200 in the first embodiment
of the present technology.

Fig. 10 is a flowchart illustrating an example of the
procedure of a transmission process performed by the
information processing apparatus 100 in the first embodiment
of the present technology.

Fig.llisadiagramillustratinganexample of the format
of a beacon frame transmitted from an information processing
apparatus 200 in a second embodiment of the present technology.

Fig. 12 is a flowchart illustrating an example of the
procedureofatransmissionprocessperformedbyaninformation
processing apparatus 100 in the second embodiment of the
present technology.

Fig.l3isadiagramillustratinganexample of the format
of a state change notification frame transmitted from an
information processing apparatus 200 in a third embodiment
of the present technology.

Fig. 14 is a flowchart illustrating an example of the
procedure of a power saving standby process performed by the

information processing apparatus 200 in the third embodiment
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of the present technology.

Fig. 15 is a flowchart illustrating an example of the
procedureofatransmissionprocessperformedbyaninformation
processingapparatus 100 in the third embodiment of the present
technology.

Fig. 16 is a flowchart illustrating an example of the
procedureofatransmissionprocessperformedbyaninformation
processing apparatus 100 in a fourth embodiment of the present
technology.

Fig.l7isadiagramillustratinganexample of the format
of a beacon frame transmitted from an information processing
apparatus 200 in a fifth embodiment of the present technology.

Fig. 18 is a flowchart illustrating an example of the
procedure of a power saving standby parameter determination
and notification process performed by the information
processing apparatuses 100 and 200 in the fifth embodiment
of the present technology.

Fig. 19 is a flowchart illustrating an example of the
procedure of a power saving standby process performed by the
information processing apparatus 200 in the fifth embodiment
of the present technology.

Fig. 20 is a flowchart illustrating an example of the
procedure of a transmission process performed by the
information processing apparatus 100 in the fifth embodiment
of the present technology.

Fig. 2l isadiagramillustratinganexample of the format
of a state change notification frame transmitted from the
information processing apparatus 200 in the fifth embodiment
of the present technology.

Fig. 22 is a block diagram illustrating an example of

the schematic configuration of a smart phone.
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Fig. 23 is a block diagram illustrating an example of
the schematic configuration of a car navigation apparatus.
Fig. 24 is a block diagram illustrating an example of

the schematic configuration of a wireless access point.

MODE FOR CARRYING OUT THE INVENTION
[0029]

Hereinafter, modes for carrying out the present
technology (hereinafter, referred to as embodiments) will be
described. The description will be made in the following
order.

1. First embodiment (anexample inwhichamaster station
switches between an awake state and an LPL state in a power
saving standby mode)

2. Second embodiment (an example in which the unit of
one set of switching between the awake state and the LPL state
in the power saving standby mode is different from a beacon
interval and another example of the transmission of a wake-up
frame)

3. Third Embodiment (anexample inwhichamaster station
determines switching between the awake state and the LPL state
in the power saving standby mode and notifies a slave station
of the determination result)

4. Fourth Embodiment (an example in which the
transmission of the wake-up frame is omitted)

5. Fifthembodiment (anexample inwhichamaster station
is always in the LPL state in the power saving standby mode)

6. Application Examples
[0030]

<l. First Embodiment>

[Example of Configuration of Communication System]
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Figs. 1 and 2 are diagrams illustrating an example of
the configuration of a communication system 10 in a first
embodiment of the present technology. The communication
system 10 can be, for example, a random access wireless system.
[0031]

The communication system 10 includes information
processing apparatuses (slave stations) 100 to 103 and
information processing apparatuses (master stations) 200 and
201. Note that, hereinafter, the expression of the slave
station and the master station will be appropriately omitted.
[0032]

InFigs.land?2, itisassumedthat the connectionbetween
the information processing apparatuses 100 and 101 and the
information processing apparatus 200 is established and the
connectionbetween the information processingapparatuses 102
and 103 and the information processing apparatus 201 is
established.

[0033]

In addition, dotted circles 11 and 13 schematically
indicate the signal detection range of the master station
(information processing apparatus 200) when the transmission
power of the slavestation (informationprocessingapparatuses
100 and 101) is applied. Furthermore, dotted circles 12 and
14 schematically indicate the signal detection range of the
master station (information processing apparatus 201) when
the transmission power of the slave station (information
processing apparatuses 102 and 103) is applied.

[0034]

Specifically, Fig. 1 illustrates signal detection

rangesllandl2 inacasewherethemaster stations (information

processing apparatuses 200 and 201) are in an awake state.
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In addition, Fig. 2 illustrates signal detection ranges 13
and 14 in a case where the master stations (information
processing apparatuses 200 and 201) are in a low power listen
(LPL) state. Furthermore, the awake state and the LPL state
will be described in detail with reference to Fig. 4.
[0035]

The information processing apparatuses 100 to 103 are,
for example, portable information processing apparatuses
(wireless communication apparatuses) with a wireless
communication function. In addition, the information
processing apparatuses 200 and 201 are, for example, fixed
or portable information processing apparatuses (wireless
communication apparatuses) with a wireless communication
function.

[0036]

Here, the portable information processing apparatus is
an information processing apparatus such as a smart phone,
a mobile phone, or a tablet terminal. In addition, the fixed
informationprocessingapparatus isaninformationprocessing
apparatus such as an access point or a base station.
[0037]

In addition, it is assumed that the information
processing apparatuses 100 to 103, 200, and 201 have a
communication function basedon, for example, awireless local
area network (LAN) standard of Institute of Electrical and
Electronic Engineers (IEEE) 802. 11. For example, Wireless
Fidelity (Wi-Fi), Wi-Fi Direct, and Wi-Fi CERTIFIED Miracast
specification (technical specification name: Wi-Fi Display)
can be used as the wireless LAN. In addition, wireless
communication using other communication systems may be

performed.



10

15

20

25

30

16

[0038]

Furthermore, it is assumed that the information
processing apparatuses 200 and 201 function asmaster stations
(master apparatuses) and the information processing
apparatuses 100 to 103 function as slave stations (slave
apparatuses). Inaddition, it isassumedthat the information
processing apparatuses 200 and 201 function as access points
and the information processing apparatuses 100 to 103 function
as apparatuses under the control of the access point. That
is, Fig.lillustratesanexample inwhichtherearetwowireless
master stations (information processing apparatuses 200 and
201) and two wireless slave stations (information processing
apparatuses 100 to103) are connected toeachmaster apparatus.
Note that the system configuration which is a target in the
embodiment of the present technology is not limited thereto.
Inaddition, Fig. lillustrates anexample of the communication
systemincludingtwowirelessmaster stationsandfourwireless
slave stations. However, the number of wireless master
stations and the number of wireless slave stations are not
limited thereto. For example, the embodiment of the present
technology can be applied to a communication system including
threeormorewirelessmaster stations (informationprocessing
apparatuses). Furthermore, for example, the embodiment of
the present technology canbe appliedtoacommunication system
including three or five or more wireless slave stations
(information processing apparatuses).

[0039]

In addition, for the relationship between two
informationprocessing apparatuses that communicate with each
other, one of the two information processing apparatuses may

be a master station and the other information processing
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apparatusmaybe aslave station. Furthermore, the connection
between two information processing apparatuses may be direct
communication connection between slave stations.

[0040]

[Example of Configuration of Information Processing
Apparatus (Master Station) ]

Fig. 3 is a block diagram illustrating an example of
the functional configuration of the information processing
apparatus 200 in the first embodiment of the present technology.
Note that, since the functional configuration (functional
configuration related to wireless communication) of the
information processing apparatuses 100 to 103 and 201 is
substantially similar to the functional configuration of the
informationprocessingapparatus 200, thedescription thereof
will not be repeated here.

[0041]

The informationprocessingapparatus 200 includes adata
processing unit 210, a communication unit 220, antennas 231
and 232, a storage unit 240, a control unit 250, and a user
interface (UI) unit 260. Note that Fig. 2 illustrates an
example in which the information processing apparatus 200
includes two sets of wireless interface units 222 and 223 and
the antennas 231 and 232. However, theinformationprocessing
apparatus 200 may include one set or three or more sets of
the wireless interface units and the antennas.

[0042]

The data processing unit 210 processes various kinds
of dataunder the control of thecontrolunit 250. Forexample,
at the time of transmission in a case where there is data input
from an upper layer, the data processing unit 210 performs

a process of adding a header to the data or a process of adding
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an error detection code to the data to generate a packet for
wireless transmission. Then, the data processing unit 210
supplies the generated packet to the communication unit 220.
In addition, for example, in a case where an input is received
from the communication unit 220, the data processing unit 210
performs a header analysis process, a packet error detection
process, and a reordering process and supplies the processed
data to a protocol layer above the data processing unit 210.
[0043]

The communication unit 220 includes a signal processing
unit 221, thewirelessinterfaceunits222and?223, andachannel
estimation unit 224.

[0044]

The signal processing unit 221 performs various kinds
of signal processing under the control of the control unit
250. For example, at the time of transmission, the signal
processing unit 221 performs signal processing, such as
encoding, interleaving, and modulation, for data input from
the data processing unit 210 on the basis of coding and
modulation schemes set by the control unit 250. 1In addition,
for example, the signal processing unit 221 performs signal
processing for calculating a complex antenna weight that is
used for beam steering or beam forming, if necessary.
Furthermore, for example, the signal processing unit 221
generates a preamble signal and adds the preamble signal, if
necessary. Then, the signal processing unit 221 supplies a
transmission symbol sequence and the complex antenna weight
obtained by the signal processing to the wireless interface
units 222 and 223.

[0045]

Further, at the time of reception, for example, the
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signal processingunit 221 performs a process which is opposite
totheprocess at the time of transmission for a received symbol
sequence input from the wireless interface unit 222 and
supplies the processed data to the data processing unit 210.
In addition, for example, the signal processing unit 221
performs a packet detection determination process that
determines whether a packet is detected from inputs from the
wireless interface units 222 and 223. Specifically, the
signal processing unit 221 can determine the detection of a
packet on the basis of whether the output level of a correlation
operation performed according to a procedure that is defined
by a standard in advance is greater than a predetermined
threshold value. Hereinafter, the threshold value is
referred to as a "packet detection threshold value".
[0046]

The wireless interface units 222 and 223 are connected
to other information processing apparatuses and are used to
transmit and receive various kinds of information. For
example, at the time of transmission, the wireless interface
units 222 and 223 perform digital/analog conversion,
amplification, filtering, and frequency up-conversion for the
input from the signal processing unit 221 and transmit the
processed signals to the antennas 231 and 232.

[0047]

In addition, as illustrated in Fig. 3, in a case where
there are a plurality of wireless interface units 222 and 223,
the wireless interface units 222 and 223 perform a process
that multiplies the input from the signal processing unit 221
by a complex antenna weight, if necessary. In this way, it
is possible to achieve beam steering that increases the gain

in a specific direction (or beam forming that increases the
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gain at a specific position).
[0048]

Furthermore, for example, at the time of reception, the
wireless interface units 222 and 223 perform a reverse process
for the inputs from the antennas 231 and 232 and supply the
processing results to the signal processing unit 221 and the
channel estimation unit 224.

[0049]

The channel estimation unit 224 calculates complex
channel gaininformationof a transmissionpath fromapreamble
portion or a training signal portion in the signals input from
the wireless interface units 222 and 223. The calculated
complex channel gain information is used for demodulation in
the signal processing unit 221 through the control unit 250,
or isusedtocalculate the complex antenna weight in the signal
processingunit 221 through the control unit 250, if necessary.
[0050]

The storage unit 240 serves as a work area in data
processing performed by the control unit 250 or functions as
astoragemediumthat storesvariouskindsofdata. Forexample,
a storage medium, such as a non-volatile memory, a magnetic
disk, an optical disk, or a magneto-optical (MO) disk, can
be used as the storage unit 240. In addition, for example,
an electrically erasable programmable read-only memory
(EEPROM) or an erasable programmable ROM (EPROM) can be used
as the non-volatile memory. Further, for example, a harddisk
or a discoid magnetic disk can be used as the magnetic disk.
Furthermore, for example, a compact disc (CD), a digital
versatile disc recordable (DVD-R), or a Blu-ray disc (BD
(registered trademark)) can be used as the optical disk.

[0051]
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The control unit 250 controls the transmitting and
receiving operations of each of the data processing unit 210
and the communicationunit 220. For example, the control unit
250 performs the exchange of information between units, the
setting of communication parameters, and the scheduling of
packets in the data processing unit 210.

[0052]

For example, in a case where the power saving standby
mode (low power consumption standby mode) is set, the control
unit 250 performs control suchthat packetdetectionconditions
are changed. Note that the power saving standby mode is an
example of a first standby mode described in the claims. For
example, the control unit 250 can change a packet detection
threshold value to be compared with the reception level of
a packet as the packet detection conditions. In addition,
for example, the control unit 250 switches a first packet
detection threshold value (a packet detection thresholdvalue
in the awake state) that is used in a normal standby state
and a second packet detection threshold value (a packet
detection threshold value in the LPL state) indicating a lower
packet detection probability than the first packet detection
thresholdvalue. Anexampleoftheswitchingwill bedescribed
in detail with reference to Fig. 4.

[0053]

The UI unit 260 is an interface for information exchange
between the information processing apparatus 200 and the user.
For example, the UI unit 260 includes an operation unit that
the user uses to input an operation input and an output unit
(for example, a display unit or a voice output unit) that
presents information to the user. For example, the UI unit

260 is implemented by an operation member, such as a switch,
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a button, or a touch panel.
[0054]

Note that, inthe followingdescription, the information
processing apparatus 200 is mainly used as the master station
and the information processing apparatus 100 is mainly used
as the slave station.

[0055]

[Example of Change in Operation Mode in Master Station]

Fig. 4 is a diagram illustrating an example of a change
in the operation mode of the information processing apparatus
200 in the first embodiment of the present technology. Note
that, in Fig. 4, the horizontal axis is a time axis.
Specifically, a of Fig. 4 illustrates an example of a change
between a normal mode 500 and a power saving standby mode 510
and b of Fig. 4 illustrates an example of a change in a state
(the awake state and the low power listen (LPL) state) in the
power saving standby mode 510.

[0056]

Here, two kinds of states, that is, the awake state and
the LPL state are defined as the standby state of the master
station. In both the awake state and the LPL state, an analog
circuit andapreamble correlator inthemaster station operate
together. However, intheawakestateandthelLPLstate, signal
levels for a packet detection process are different from each
other. Specifically, in the LPL state, a packet detection
threshold value with more strict detection conditions than
that in the awake state is applied. For example, the packet
detection threshold value in the LPL state can be -62 dBm and
the packet detection threshold value in the awake state can
be -82 dBm. In addition, here, an example in which the packet

detection threshold value in the awake state and the packet
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detection threshold value in the LPL state are fixed values
is given. However, for example, the packet detection
threshold value in the awake state may be variable in a certain
range. Furthermore, anoffsetmaybe applied to the variation
such that the packet detection threshold value in the LPL state
is also variable in a certain range.

[0057]

Furthermore, the normal mode 500 is a standby mode in
which the information processing apparatus is always in the
awake state. 1In contrast, the power saving standby mode 510
is a standby mode in which the awake state and the LPL state
are alternately changed.

[0058]

As illustrated in a of Fig. 4, in the information
processing apparatus 200, one of the normal mode 500 and the
power saving standby mode 510 is set. For example, in a case
where the normal mode 500 is set, when a mode change trigger
520 is output, the power saving standby mode 510 is set. 1In
addition, in a case where some conditions (a set time and a
mode change trigger) are satisfied, the mode switches from
the power saving standby mode 510 to the normal mode.
[0059]

In addition, as illustrated in b of Fig. 4, when the
power saving standby mode 510 is set, awake states 511, 513,
and 515 and LPL states 512 and 514 are alternately switched
according to the schedule that is determined by a power saving
standby parameter determination process (illustrated in Fig.
6) .

[0060]
In this case, in the awake state 511, since the packet

detection threshold value is relatively small, incoming



10

15

20

25

30

24

interference frames 531 and 532 are detected and a receiving
operation is performed. However, in the LPL state 512, since
the packet detection threshold value is relatively large, it
is possible to reduce the probability of detecting incoming
interference frames 533 and 534. Therefore, in the LPL state
512, it ispossible to reduce the probability that the incoming
interference frames 533 and 534 will be detected and the

receiving operation will be performed. ©Note that, in b of
Fig. 4, a state in which a packet is detected is represented
by dotted rectangles 535, 536, 542, and 544 and a state in
which a packet is not detected is represented by crosses (x)
537 and 538.

[0061]

Here, in a case where a wake-up frame 541 is detected
for the period for which the state is the LPL state 516, the
state changes from the LPL state 516 to the awake state 517.
In the awake state 517, data 543 transmitted from the slave
station that has transmitted the wake-up frame 541 is received.
In addition, in a case where the transmission of the data 543
from the slave station that has transmitted the wake-up frame
541 ends, the state changes from the awake state 517 to the
LPL state 518. Then, until a new wake-up frame is detected,
the awake state 519 and the LPL state 518 are alternately
switched according to the schedule determined by the power
saving standby parameter determination process (illustrated
in Fig. 6).

[0062]

As such, for the period for which the state is the LPL
state, it is possible to reduce the probability that incoming
interferencewill be detected and the receiving operationwill

be performed. Therefore, for the period for which the state
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is the LPL state, the power consumed for a receiving process
can be less than that in the awake state. In addition, for
example, even in anenvironment inwhich there is a large amount
of incoming interference, for the period for which the state
is the LPL state, it is possible to reduce the probability
that incoming interference will be detected and the receiving
operation will performed and the power consumed for the
receiving process can be less than that in the awake state.
[0063]

As described above, Fig. 1 illustrates the signal
detection ranges 11 and 12 in a case where the master stations
(information processing apparatuses 200 and 201) are in the
awake state. In addition, Fig. 2 illustrates the signal
detection ranges 13 and 14 in a case where the master stations
(information processing apparatuses 200 and 201) are in the
LPL state.

[0064]

As illustrated in Fig. 2, the signal detection ranges
13 and 14 in a case where the master stations (information
processing apparatuses 200 and 201) are in the LPL state are
narrower than the signal detectionrangeslland1l2 illustrated
in Fig. 1. Therefore, the master stations (information
processing apparatuses 200 and 201) can reduce the probability
of detecting data transmitted from other basic service sets
(BSSs) . However, there is the possibility that the master
stations (informationprocessingapparatuses200and201) will
not detect data transmitted from the host BSS. For example,
in the example illustrated in Fig. 2, the information
processing apparatuses 101 and 103 are out of the signal
detection ranges. Therefore, it is important for the

information processing apparatuses 101 and 103 to maintain
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the condition in which necessary communication is performed.
For this reason, in the embodiment of the present technology,
an example in which the master station can reduce power
consumption and can appropriately stand by for the reception
of data from the slave station is given.

[0065]

[Example of Format of Beacon Frame]

Fig. S5isadiagramillustrating an example of the format
of a beacon frame transmitted from the information processing
apparatus 200 in the first embodiment of the present
technology.

[0066]

The beacon frame includes Physical Layer Convergence

Protocol (PLCP) Header 401, Media Access Control (MAC) Header

402, Payload 403, and Frame Check Sequence (FCS) 404.

[0067]

The Payload 403 includes TX Power info 410 and Low Power
Listen 420.
[0068]

The TX Power info 410 includes Element ID 411, Length
412, and TX Power 413. In addition, the Tx Power info 410
is a field that is always provided.
[0069]

The Element ID 411 is a field which stores an element
ID indicating that information related to transmission power
used to transmit the beacon frame has been stored.
[0070]

The Length 412 is a field which stores the length of
an element of the information related to transmission power
used to transmit the beacon frame.

[0071]
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The TX Power 413 is a field which stores the information
related to transmission power used to transmit the beacon
frame.

[0072]

The Low Power Listen 420 includes Element ID 421, Length
422, Awake Duration 423, and Signal Detection Threshold in
Low Power Listen Phase 424. 1In addition, the Low Power Listen
420 is a field that is added to the time when the master station
is set to the power saving standby mode.

[0073]

The Element ID 421 is a field which stores an element
ID indicating that information related to the power saving
standby mode has been stored.

[0074]

The Length 422 is a field which stores the length of
an element of the information related to the power saving
standby mode.

[0075]

The Awake Duration 423 isa field that stores information
related to schedules (schedules in the awake state and the
LPL state) in a case where the power saving standby mode is
set. For example, awake duration can be stored as the
information related to the schedules.

[0076]

The Signal Detection Threshold in Low Power Listen Phase
424 is a field that stores information related to packet
detection conditions in a case where the power saving standby
mode isset. Forexample, thepacketdetectionthresholdvalue
in the LPL state can be stored as the information related to
the packet detection conditions.

[0077]
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As such, the master station inserts parameters (for
example, the packet detection threshold value in the LPL state
and awake duration in the power saving standbymode) determined
by the power saving standby parameter determination process
(illustrated in Fig. 6) into the beacon frame and informs its
slave stations of the beacon frame. In addition, the master
station inserts the information related to transmission power
used to transmit the beacon frame into the beacon frame and
informs its slave stations of the beacon frame.

[0078]

When receiving the beacon frame, the slave station can
check that the master station has changed to the power saving
standby mode, on the basis of the Low Power Listen 420 included
in the beacon frame. Then, the slave station acquires the
packet detection threshold value in the LPL state and awake
duration in the power saving standby mode and stores the
acquired information therein.

[0079]

[Example of Communication]

Fig. 6 is a sequence chart illustrating an example of
a communication process in each apparatus forming the
communication system 10 in the first embodiment of the present
technology. Fig. 6 illustrates the flow of processes common
to the first to fourth embodiments of the present technology.
[0080]

In addition, in Fig. 6, each process performed between
the information processing apparatus 100 and the information
processing apparatus 200 is divided into four phases and will
be described. That is, the process is divided into the four
phases of a power saving standby mode change determination

process, a power saving standby parameter determination and
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notification process, a power saving standby process, and a
transmission process and will be described. ©Note that, in
each embodiment of the present technology, each phase will
be described. However, for combinations of the phases, the
present technology can also be applied to combinations beyond
each embodiment of the present technology.

[0081]

Note that, in Fig. 6, as the relationship between the
master station and the slave station, only the relationship
between the information processing apparatus 100 and the
informationprocessingapparatus200isillustrated. However,
the relationship between other information processing
apparatuses is similar to the above-mentioned relationship.
[0082]

First, the information processing apparatus 200
performs the power saving standby mode change determination
process (301). The power saving standby mode change
determination process will be described in detail with
reference to Fig. 7.

[0083]

Then, the power saving standby parameter determination
and notification process is performed between the information
processing apparatus 200 and the information processing
apparatus 100 (302). The power saving standby parameter
determination and notification process will be described in
detail with reference to Fig. 8.

[0084]

Then, the information processingapparatus 200 performs
the power saving standby process (303). The power saving
standby process will be described in detail with reference

to Fig. 9.
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[0085]

Then, the information processingapparatus 100 performs
the transmission process (304). The transmission process
will be described in detail with reference to Fig. 10.
[0086]

[Example of Operation of Power Saving Mode Change
Determination Process]

As illustrated in Fig. 4, the master station determines
whether to switch between the power saving standby mode and
the normal mode. Here, an example of the criteria will be
described.

[0087]

Fig. 7 is a flowchart illustrating an example of the
procedureof thepower savingmode changedeterminationprocess
performed by the information processing apparatus 200 in the
first embodiment of the present technology.

[0088]

First, thecontrolunit 250 o0f the informationprocessing
apparatus 200 determines whether the normal mode is set in
the information processing apparatus 200 (Step S701).
[0089]

In a case where the normal mode is set (Step S701), the
controlunit250determineswhether theremainingbatterylevel
of the information processing apparatus 200 is less than a
threshold value (Step S702). For example, about 30% of the
total battery charge can be set as the threshold value. 1In
a case where the remaining battery level of the information
processingapparatus 200 is less than the thresholdvalue (Step
S702), the control unit 250 determines to change the operation
mode to the power saving standby mode (Step S706).

[0090]
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In a case where the remaining battery level of the
information processing apparatus 200 is equal to or greater
than the threshold value (Step S702), the control unit 250
determines whether a request to change the operation mode has
been received (Step S703). For example, the control unit 250
determines whether an operation for changing the operation
mode (an explicit UI operation requiring a mode change) has
been performed through the UI unit 260. In a case where the
request to change the operation mode has been received (Step
S703), the control unit 250 determines to change the operation
mode to the power saving standby mode (Step S706).

[0091]

Inacasewherethereisnorequest tochange theoperation
mode (Step S703), the control unit 250 determines whether the
amount of uplink packet (the amount of uplink traffic) detected
from the slave station under the control of the master station
in a unit time is less than a threshold value (Step S704).
In a case where the amount of uplink packet is less than the
threshold value (Step S704), the control unit 250 determines
to change the operation mode to the power saving standby mode
(Step S706) .

[0092]

In a case where the amount of uplink packet is equal
to or greater than the threshold value (Step S704), the control
unit 250 determines whether the detected amount of packet (the
amount of interference traffic) transmitted from OBSS in a
unit time is equal to or greater than a threshold value (Step
S705). DNote that the OBSS means an overlap BSS. In a case
where the amount of packet is equal to or greater than the
threshold value (Step S705), the control unit 250 determines

to change the operation mode to the power saving standby mode
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(Step S706) . Inaddition, in a case where the amount of packet
is less than the threshold value (Step S705), the process
returns to Step S701.

[0093]

In a case where the power saving standby mode is set
(Step S701), the control unit 250 proceeds to Step S707 and
determines whether to change the operation mode to the normal
mode on the basis of the same criteria as described above (Steps
S707 to S711).

[0094]

As such, the master station always determines whether
tochange theoperationmodeonthebasisofeachofthecriteria.
Note that Fig. 7 illustrates an example in which the control
unit determines whether to change the operation mode on the
basis of four criteria. However, some of the criteria may
be used or other criteria may be used.

[0095]

As such, the control unit 250 can set the power saving
standby mode in a case where predetermined conditions are
satisfied.

[0096]

[Example of Operation of Power Saving Standby Parameter
Determination and Notification Process]

Fig. 8 is a flowchart illustrating an example of the
procedure of the power saving standby parameter determination
and notification process performed by the information
processing apparatuses 100 and 200 in the first embodiment
of the present technology. Fig. 8 illustrates an example in
which, after determining to change the operation mode to the
power saving standby mode, the information processing

apparatus 200 determinesparametersrelatedtothepower saving
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standby mode. Specifically, Fig. 8 illustrates an example
in which the packet detection threshold value in the LPL state
and an LPL state schedule (the schedule of the awake state
and the LPL state) are determined as the parameters related
to the power saving standby mode.

[0097]

First, thecontrolunit250o0f theinformationprocessing
apparatus 200 determines the packet detection threshold value
in the LPL state and the LPL state schedule (Step S721).
Specifically, the control unit 250 determines each parameter
such that the time rate of a reception state in the power saving
standby mode is equal to or less than a threshold value, on
the basis of each information item of the information
processing apparatus 200. For example, it is possible to
determine eachparameteronthebasisof therecordof areceived
signal strength indicator (RSSI) of the past communication.
For example, the packet detection threshold value in the LPL
state increases to reduce the time rate of the reception state.
In addition, time in the LPL state increases to reduce the
time rate of the reception state.

[0098]

Next, a detailed example of the calculation of each
parameter will be described.
[0099]

For example, the control unit 250 of the information
processing apparatus 200 collects the RSSI information of the
packets detected in the past in advance. Then, the control
unit 250 obtains the cumulative probability distribution C(p)
of the RSSI on the basis of the samples of the frequency of
occurrence of each RSSI, with reference to the record of the

RSSI information. Here, it is assumed that C(p) indicates
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the probability of the RSSI having a level equal to or greater
than p.
[0100]

Then, the control unit 250 determines a target reception
time rate R Rx in the power saving standby mode. For example,
it is possible to calculate average power consumption for
satisfying the remaining battery level of the information
processing apparatus 200 and the desired driving time of the
information processing apparatus 200, on the basis of the
remaining battery level and the desired driving time. The
allowable value of the time rate at which the information
processing apparatus 200 is in the reception state is obtained
by a combination of the average power consumption and
information about the power consumption of the information
processingapparatus 200 in the reception state and the standby
state.

[0101]

For example, R Rx is 0.2 in a case where a reception
state time rate of 20% is desired. Then, an LPL state time
rate L (in the range 0f 0 to 1) and a packet detection threshold
value Th LPL in the LPL state are determined such that R Rx
satisfies the following Expression 1:

R Rx= (1-L) xC(Th Awake) + Lx C(Th _LPL) ... Expression
1
[0102]

Here, Th Awake is the packet detection threshold value
in the awake state. In addition, the packet detection
threshold value Th Awake in the awake state can be similar
to the packet detection threshold value used in the normal
mode. Note that, for the packet detection threshold value

used in the normal mode, a value of -82 dBm (per 20 MHz) is
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generally used as a reference value.
[0103]

In the first embodiment of the present technology, an
example in which control is performed with the unit of one
set of switching between the awake state and the LPL state
being equal to a beacon interval is given. Awake duration
in the beacon interval is derived on the basis of the LPL state
time rate L and the beacon interval.

[0104]

Then, the control unit 250 of the information processing
apparatus 200 stores the determined parameters (the packet
detection thresholdvalue Th LPL in the LPL state and the awake
duration) in the beacon frame and informs the slave stations
under the control of the information processing apparatus 200
of the beacon frame (Step S722). 1In this case, the control
unit 250 stores the information (transmission power
information) related to transmission power used to transmit
the beacon frame in the beacon frame and informs the slave
stations of the beacon frame (Step S722). For example, in
the beacon frame illustrated in Fig. 5, the transmission power
information is stored in the TX Power 413 and the awake duration
is stored in the Awake Duration 423. Similarly, in the beacon
frame illustrated in Fig. 5, the packet detection threshold
value Th LPL in the LPL state is stored in the Signal Detection
Threshold in Low Power Listen Phase 424.

[0105]

In addition, the control unit 250 of the information
processing apparatus 200 records the determined parameters
(the packet detection threshold value Th LPL in the LPL state
and the awake duration) in the storage unit 240.

[0106]
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Furthermore, the information processing apparatus 100
receives the beacon frame transmitted from the information
processing apparatus 200 (Step S$723). In this case, the
control unit of the information processing apparatus 100 can
determine whether the information processing apparatus 200
has changed to the power saving standby mode, on the basis
of whether the Low Power Listen 420 (see Fig. 5) is present
in the received beacon frame.

[0107]

Fig. 8 illustrates an example in which the information
processing apparatus 200 inserts the Low Power Listen 420
(illustrated in Fig. 5) into a beacon frame and transmits the
beacon frame. Therefore, the control unit of the information
processing apparatus 100 can check that the information
processing apparatus 200 has changed to the power saving
standby mode on the basis of the received beacon frame.
[0108]

Then, the control unit of the information processing
apparatus 100 acquires each parameter (the packet detection
threshold value Th LPL in the LPL state and the awake duration)
included in the received beacon frame and records the acquired
parameters in the storage unit (Step S724). 1In addition, the
control unit of the information processing apparatus 100
estimatespropagationattenuationonthebasisof thereception
intensity (reception level) of the received beacon frame and
the transmission power information stored in the Tx Power 413
(illustratedinFig. 5) of the beacon frame. Then, the control
unit of the information processing apparatus 100 records the
estimated propagation attenuation in the storage unit.
[0109]

As such, the control unit 250 of the information
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processing apparatus 200 notifies the information processing
apparatus 100 of the second packet detection threshold value
(the packet detection threshold value in the LPL state) at
the time when the power saving standbymode is set. Inaddition,
the control unit 250 of the information processing apparatus
200 notifies the information processing apparatus 100 of
information (awake duration) related to the period, for which
the second packet detection threshold value (the packet
detection threshold value in the LPL state) is set, at the
time when the power saving standby mode is set.

[0110]

Note that, in the example illustrated in Fig. 8, the
determined parameters (the packet detection threshold value
Th LPL in the LPL state and the awake duration) and the
transmission power information are inserted into the beacon
frame and the beacon frame is transmitted. However, the
controlunit of themaster stationmaynotifytheslave stations
under the control of themaster stationofother typesof frames.
In addition, in the example illustrated in Fig. 8, the awake
durationis transmittedas information related to the schedule
of the awake state and the LPL state. However, other kinds
of information may be used as long as they can specify the
schedule of the awake state and the LPL state.

[0111]

Furthermore, in a case where L is 1 in Expression 1,
the Awake Duration 423 of the Low Power Listen 420 in the beacon
frame can be omitted. This example will be described in the
fifth embodiment of the present technology.

[0112]
[Example of Operation of Power Saving Standby Process

(Master Station) ]



10

15

20

25

30

38

Fig. 9 is a flowchart illustrating an example of the
procedure of the power saving standby process performed by
the information processing apparatus 200 in the first
embodiment of the present technology. Fig. 9 illustrates an
example of an operation in a case where the power saving standby
mode is set in the information processing apparatus 200.
[0113]

Here, as illustrated in Fig. 4, in a case where the power
saving standby mode is set in the information processing
apparatus 200, the information processing apparatus 200
switches between the awake information and the LPL state to
change the packet detection threshold value according to a
predetermined schedule. 1In addition, as described above, in
the first embodiment of the present technology, it is assumed
that the unit of one set of switching between the awake state
and the LPL state is the beacon interval. Furthermore, it
is assumed that the awake state when the power saving standby
mode is set starts immediately after a beacon is received.
[0114]

First, thecontrolunit 250 ocf theinformationprocessing
apparatus 200 determines whether it is time to change to the
LPL state, on the basis of the LPL state schedule stored in
the storage unit 240 (Step S731). 1In a case where it is not
time to change to the LPL state (Step S731), the control unit
250 continues to perform monitoring.

[0115]

In a case where it is time to change to the LPL state
(Step S731), the control unit 250 changes the packet detection
threshold value from the packet detection threshold value in
the awake state to the packet detection threshold value in

the LPL state (Step S732).
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[0116]

Then, the control unit 250 determines whether a wake-up
frame has been received (Step S733). In a case where the
wake-up frame has not been received (Step S733), the process
proceeds to Step S738.

[0117]

In a case where the wake-up frame has been received (Step
S733), the control unit 250 determines whether the wake-up
frame has been transmitted from the slave station under the
control of the master station (Step S734). 1In a case where
the wake-up frame has not been transmitted from the slave
station under the control of the master station (Step S734),
the process proceeds to Step S738.

[0118]

Here, the wake-up frame is a frame that can determine
whether a transmission source is the slave station under the
control of the master station. For example, it is possible
to determine whether the transmission source is the slave
station under the control of the master station, on the basis
of a MAC header or PLCP header information in the frame. For
example, it is possible to determine whether the transmission
source is the slave station under the control of the master
station, on the basis of whether a transmitter address in the
MAC header is of the slave station under the control of the
master station or whether a BSSID field in the MAC header is
of a host cell. 1In addition, for example, it is possible to
determine whether the transmission source is the slave station
under the control of themaster station, on the basis of whether
slave station identification information or BSS
identification information is present in a PLCP header.

[0119]
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In addition, in the example illustrated in Fig. 9, the
wake-up frame is detected from the frame of which the
transmission source is the slave station under the control
of the master station. However, the wake-up frame may be
detected from an arbitrary frame. In this case, accuracy is
slightly reduced, but it is possible to simplify a process.
[0120]

In a case where the wake-up frame has been transmitted
from the slave station under the control of the master station
(Step S734), the control unit 250 temporarily changes the
packet detection threshold value from the packet detection
threshold value in the LPL state to the packet detection
threshold value in the awake state (Step S735). As such, when
the master station detects the wake-up frame in the LPL state,
it temporarily changes to the awake state.

[0121]

As such, after the master station temporarily changes
to the awake state, the control unit 250 maintains the awake
state for the period from the reception of the wake-up frame
to the reception of a frame with a More data bit of 0 in a
frame control field. That is, the control unit 250 continues
to receive data, with the packet detection threshold value
in the awake state being set.

[0122]

Then, the control unit 250 determines whether the frame
with a More data bit of 0 in a Frame Control field has been
received (Step S736). In a case where the frame with a More
data bit of 0 in a Frame Control field has not been received
(Step S736), the control unit 250 continues to perform
monitoring.

[0123]
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In a case where the frame with a More data bit of 0 has
been received (Step S736), the control unit 250 returns the
packet detection threshold value from the packet detection
threshold value in the awake state to the packet detection
threshold value in the LPL state (Step S737). That is, in
acasewhere the framewithaMoredatabit of O hasbeenreceived,
the master station changes to the LPL state again.

[0124]

Then, the control unit 250 determines whether it is time
to change to the awake state, on the basis of the LPL state
schedule stored in the storage unit 240 (Step S738). 1In a
case where it is not time to change to the awake state (Step
S738), the process returns to Step S733.

[0125]

In a case where it is time to change to the awake state
(Step S738), the control unit 250 changes the packet detection
threshold value from the packet detection threshold value in
the LPL state to the packet detection threshold value in the
awake state (Step S739).

[0126]

Subsequently, the control unit 250 determines whether
the normal mode has been set (Step S740). Then, in a case
where the normal mode has been set (Step S740), the control
unit 250 ends the operation of the power saving standbyprocess.
On the other hand, in a case where the normal mode has not
been set (Step S740), the process returns to Step S731. Note
that Steps S731 to S740 are an example of a control process
for changing the packet detection conditions in the claims.
[0127]

As such, in a case where packets from other information

processing apparatuses are detected when the packet detection
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threshold value (second packet detection threshold value) in
the LPL state is used, the control unit 250 switches to use
the first packet detection threshold value (the packet
detection threshold value in the awake state). However, in
a case where the detected packet is not a cancellation request
packet (wake-up frame) to request the cancellation of the use
of the packet detection threshold value in the LPL state (the
cancellation of the LPL state), the control unit 250
continuously uses the packet detection threshold value in the
LPL state.

[0128]

[Example of Operation of Transmission Process (Slave
Station) ]

Fig. 10 is a flowchart illustrating an example of the
procedure of the transmission process performed by the
information processing apparatus 100 in the first embodiment
of the present technology.

[0129]

First, the control unit of the information processing
apparatus 100 determines whether an uplink transmission
request has been generated and a transmission right has been
acquired (Step S741). Here, a state inwhich the transmission
right has been acquired means a state in which an inter-frame
space (IFS) waiting time and a random back-off time following
the IFS waiting time in a carrier sense multiple access with
collision avoidance (CSMA/CA) algorithm have expired and
packets can be transmitted.

[0130]

In a case where the uplink transmission request has not

been generated or in a case where the uplink transmission

request has been generated, but the transmission right has
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not been acquired (Step S741), the control unit continues to
perform monitoring.
[0131]

In a case where the uplink transmission request has been
generated and the transmission right has been acquired (Step
S741), thecontrolunitoftheinformationprocessingapparatus
100 determines whether the master station is in the LPL state
(Step S742) . For example, the control unit of the information
processingapparatus 100 determines whether themaster station
isinthelLPLstate, onthebasisof information (awakeduration)
related to the schedule of the awake state and the LPL state
stored in the storage unit, with reference to the schedule
of the LPL state.

[0132]

In a case where the master station is not in the LPL
state (in a case where themaster station is in the awake state)
(Step S742), the control unit of the information processing
apparatus 100 transmits the frame (uplink frame) corresponding
to the uplink transmission request (Step S743).

[0133]

In a case where the master station is in the LPL state
(Step S742), the control unit of the information processing
apparatus 100 determines whether to delay the transmission
of an uplink frame, on the basis of the priority of the uplink
frame (Step S744).

[0134]

Here, the type of access category label (AC) in
IEEE802.11 or the value of user priority (UP) in IEEE802.1D
can be used as the priority of the uplink frame. For example,
in a case where the AC is AC VO or AC VI, it can be determined

that the priority of the uplink frame is high. Furthermore,
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for example, in a case where the UP is equal to or greater
than 4, it can be determined that the priority of the uplink
frame is high. In addition, for example, it can be determined
whether the priority of the uplink frame is high on the basis
of the type of uplink frame. For example, in a case where
the uplink frame is a management frame, it can be determined
that the priority of the uplink frame is high.

[0135]

Inacasewherethepriorityof theuplink frameisgreater
than a threshold value (Step S744), the control unit of the
informationprocessingapparatus 100 generates awake-up frame
(Step S745). Then, the control unit of the information
processing apparatus 100 increases the transmission power so
as to be greater than the packet detection threshold value
in the LPL state of themaster station and transmits the wake-up
frame (Step S746).

[0136]

Here, the wake-up frame is processed such that a
reception level increases in the master station and is then
transmitted such that the master station in which the packet
detection threshold value is increased in the LPL state can
receive the wake-up frame. In the first embodiment of the
present technology, the frame of which the transmission power
is increased so as to be greater than the packet detection
threshold value in the LPL state is transmitted as the wake-up
frame.

[0137]

Specifically, the control unit of the information
processing apparatus 100 determines the transmission power
level that can be detected by the master station, on the basis

of thepropagationattenuation (estimatedvalue) andthepacket



10

15

20

25

30

45

detection threshold value Th LPL in the LPL state stored in
the storage unit. Then, the control unit of the information
processing apparatus 100 transmits the wake-up frame at the
transmission power level that can be detected by the master
station.

[0138]

Here, the wake-up frame may be a dedicated frame or other
frames (for example, a request-to-send (RTS) frame). 1In
addition, since the wake-up frame is mainly used to return
the master station to the awake state, it is preferable that
the wake-up frame be a short frame.

[0139]

Note that, inacasewhereBSSidentificationinformation
or slave station identification information is stored in a
PLCP layer of thewake-up frame, therangeinwhich the reception
level of the master station is increased (transmission power
may be adjusted) maybe limited toonly a PLCP preamble portion.
[0140]

Furthermore, the value of the increased transmission
power may be stored in the wake-up frame in order toexplicitly
notify the master station that the wake-up frame has been
transmitted.

[0141]

As such, after the wake-up frame is transmitted, the
master station is expected to return to the awake state.
Therefore, the control unit of the information processing
apparatus 100 returns the transmission power to the set value
in the normal state and transmits an uplink frame (Step S747).
In this case, in a case where there is a subsequent uplink
frame scheduled to be transmitted, the control unit of the

information processing apparatus 100 sets the More data bit
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in the frame control field to 1l and transmits the uplink frame.
On the other hand, when the last uplink frame scheduled to
be transmitted is transmitted, the control unit of the
information processing apparatus 100 sets the More data bit
to 0 and transmits the uplink frame.

[0142]

In a case where the priority of the uplink frame is less
than a threshold value (Step S744), the control unit of the
information processing apparatus 100 delays the transmission
of the wake-up frame until the master station changes to the
awake state (Step S748). Note that Steps S741 to S748 are
an example of the control of a process related to the
transmission of packets described in the claims.

[0143]

As such, the control unit of the information processing
apparatus 100 controls the process related to the transmission
of packets (for example, a packet transmission time, signal
processing, and transmission power) on the basis of the notice
from the master station that changes the packet detection
conditions in a case where the power saving standby mode is
set. For example, the control unit of the information
processing apparatus 100 suppresses the transmission of
packets while the secondpacket detection thresholdvalue (the
packet detection threshold value in the LPL state) is being
used. However, in a case where there is a packet to be
transmitted to the master station while the packet detection
threshold value in the LPL state is used in the master station,
the control unit of the information processing apparatus 100
transmits a cancellation request packet (wake-up frame) to
request the cancellation of the use of the packet detection

threshold value in the LPL state to the master station. 1In
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this case, the control unit of the information processing
apparatus 100 transmits only a packet with priority that is
greater than a threshold value to the master station while
the packet detection threshold value in the LPL state is used.
[0144]

For example, the control unit of the information
processing apparatus 100 adjusts the wake-up frame such that
themaster stationcandetect thewake-up framewhile the packet
detection threshold value in the LPL state is being used and
transmits the wake-up frame to the master station. That is,
the control unit of the information processing apparatus 100
adjusts the transmission power of the wake-up frame such that
a reception level is greater than the packet detection
threshold value in the LPL state and transmits the wake-up
frame to the master station. In this case, the control unit
of the information processing apparatus 100 may insert
information related to the transmission power into the wake-up
frame and transmit thewake-up frame. Inaddition, thecontrol
unit of the information processing apparatus 100 may insert
at least one of a network identifier of a network including
the host apparatus and the master station and a terminal
identifier of the host apparatus into the wake-up frame (for
example, a physical layer and a data link layer) and transmit
the wake-up frame.

[0145]

As such, according to the first embodiment of the present
technology, it is important for the master station to reduce
power consumption and to appropriately stand by for the
reception of data from the slave station. That is, it is
possible to appropriately perform necessary uplink

communication while reducing power consumption between the
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master station and the slave station.
[0146]

<2. Second Embodiment>

In the first embodiment of the present technology, the
example in which the unit of one set of switching between the
awake state and the LPL state in the power saving standby mode
is the beacon interval has been described. In a second
embodiment of the present technology, an example in which the
unit (the unit of control of the LPL state) is different from
the beacon interval will be described.

[0147]

In addition, in the first embodiment of the present
technology, the example in which, in a case where the wake-up
frame is transmitted, transmission power is increased to
increase thereceptionlevel hasbeendescribed. Inthesecond
embodiment of the present technology, another example of the
transmission of the wake-up frame will be described.
[0148]

Note that theconfigurationofaninformationprocessing
apparatus according to the second embodiment of the present
technology is substantially the same as the configuration of
the information processing apparatuses 100 to 103, 200, and
201 illustrated in, for example, Fig. 1. Therefore, the same
components as those in the first embodiment of the present
technology are denoted by the same reference numerals as those
in the first embodiment of the present technology and a portion
of the description of the components will not be repeated.
[0149]

[Example of Format of Beacon Frame]

Fig.llisadiagramillustratinganexample of the format

of a beacon frame transmitted from an information processing
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apparatus 200 in the second embodiment of the present
technology. ©Note that the beacon frame illustrated in Fig.
11 is the same as the beacon frame illustrated in Fig. 5 except
that a part of the beacon frame is modified. Therefore, the
same components as those in the beacon frame illustrated in
Fig. 5 are denoted by the same reference numerals as those
in Fig. 5 and a portion of the description of the components
will not be repeated.

[0150]

Payload 403 includes TX Power info 410 and Low Power
Listen 430.

[0151]

The Low Power Listen 430 includes Element ID 431, Length
432, LPL Superframe Duration 433, Awake Duration 434, and
Signal Detection Threshold in Low Power Listen Phase 435. 1In
addition, the Low Power Listen 430 is a field that is added
only in a case where a power saving standby mode is set in
a master station.

[0152]

Note that the Element ID 431, the Length 432, the Awake
Duration 434, and the Signal Detection Threshold in Low Power
Listen Phase 435 are similar to those illustrated in Fig. 5.
[0153]

The LPL Superframe Duration 433 is a field that stores
information (LPL superframe length) related to the unit of
one set of switching between an awake state and an LPL state.
[0154]

[Example of Power Saving Mode Change Determination
Process]

A power saving mode change determination process in the

second embodiment of the present technology is similar to that
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inthe first embodiment of the present technology. Therefore,
the description thereof will not be repeated here.
[0155]

[Example of Operation of Power Saving Standby Parameter
Determination and Notification Process]

A power saving standby parameter determination and
notification process in the second embodiment of the present
technology is substantially similar to that in the first
embodiment of the present technology. However, as
illustrated in Fig. 11, the power saving standby parameter
determination and notification process in the second
embodiment of the present technology differs from that in the
first embodiment of the present technology in content notified
by the beacon frame and the format of the beacon frame.
Therefore, the difference from the first embodiment of the
present technology will be described with reference to Figs.
8 and 11.

[0156]

The process similar to that in the first embodiment of
the present technology is performed until an LPL state time
rate L (a value in the range of 0 to 1) and a packet detection
threshold value Th LPL in the LPL state are determined.
[0157]

As described above, in the second embodiment of the
present technology, the unit of one set of switching between
the awake state and the LPL state is set so to be different
from the beacon interval. Therefore, the control unit 250
of the information processing apparatus 200 notifies the slave
station of the unit (LPL Superframe) of one set of switching
between the awake state and the LPL state, using the beacon

frame (Step S722). 1In addition, the control unit 250 of the
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information processing apparatus 200 derives awake duration
on the basis of the LPL state time rate L and an LPL superframe
length.

[0158]

Furthermore, the control unit 250 of the information
processing apparatus 200 inserts other parameters (the packet
detection threshold value in the LPL state and the awake
duration) determined by the power saving standby parameter
determination process into the beacon frame and transmits the
beacon frame to the slave station under the control of the
master station (Step S722). 1In addition, the master station
inserts information related to transmission power used to
transmit the beacon frame into the beacon frame and notifies
the slave station of the information (Step S722).

[0159]

In addition, the control unit of the information
processing apparatus 100 acquires each parameter included in
the received beacon frame and records each parameter in the
storage unit (Step SS724).

[0160]

Note that, in the second embodiment of the present
technology, the example in which each parameter is inserted
into the beacon frame and the beacon frame is transmitted to
the slave stations under the control of the master station
has been described. However, each parameter may be notified
to the slave stations under the control of the master station
by different types of frames.

[01l61]

[Example of Power Saving Standby Process (Master

Station) ]

A power saving standby process (master station) in the
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second embodiment of the present technology is the same as
that in the first embodiment of the present technology.
Therefore, the description thereof will not be repeated here.
[0162]

[Example of Operation of Transmission Process (Slave
Station) ]

Fig. 12 is a flowchart illustrating an example of the
procedure of a transmission process performed by the
information processing apparatus 100 in the second embodiment
of the present technology. NotethatFig. 12 isamodification
example of Fig. 10. Therefore, a portion of the description
of the same components as those in the example illustrated
in Fig. 10 will not be repeated.

[0163]

The procedure (Steps S751 to S755, S757, and S758)
illustrated in Fig. 12 corresponds to the procedure (Steps
S741 to S745, S747, and S748) illustrated in Fig. 10.
[0164]

In acasewhere thepriorityof anuplink frame is greater
than a threshold value (Step S754), the control unit of the
informationprocessingapparatus 100 generates awake-up frame
(Step S755) and transmits the wake-up frame (Step S756).
[0165]

Here, inthe secondembodiment of thepresent technology,
as a process for increasing a reception level, the master
station increases the reception level, using the gain of beam
steering by a plurality of antennas, without increasing
transmission power (Step S756). In addition, an antenna
weight used for beam steering can be calculated using the past
reception from the master station (for example, the reception

of the beacon frame).
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[0166]

Note that, inacasewhereBSSidentificationinformation
or slave station identification information is stored in a
PLCP layer of thewake-up frame, therangeinwhichthereception
level of the master station is increased (the range in which
beam steering is performed) may be limited to only a PLCP
preamble portion. In this case, information indicating that
beam steering is performed may be stored in the frame such
that the master station recognizes that the reception level
is changed in the frame.

[0167]

As such, the control unit of the information processing
apparatus 100 can increase the gain, using beam steering, such
that the gain is greater than the packet detection threshold
value in the LPL state and transmit the wake-up frame to the
master station. In this case, the control unit of the
information processing apparatus 100 may insert information
for notifying that beam steering has been performed into the
wake-up frame and transmit the wake-up frame.

[0168]

Furthermore, both adjustment by transmission power
according to the first embodiment of the present technology
and adjustment by beam steering according to the second
embodiment of the present technology may be used.

[0169]

<3. Third Embodiment>

In the first and second embodiments of the present
technology, the example in which the awake state and the LPL
state are periodically switched in the power saving standby
mode has been described. 1In a third embodiment of the present

technology, an example in which a master station determines
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the switchingandnotifiesaslavestationof thedetermination
result will be described.
[0170]

Note that theconfigurationofaninformationprocessing
apparatus according to the third embodiment of the present
technology is substantially the same as the configuration of
the information processing apparatuses 100 to 103, 200, and
201 illustrated in, for example, Fig. 1. Therefore, the same
components as those in the first embodiment of the present
technology are denoted by the same reference numerals as those
in the first embodiment of the present technology and a portion
of the description thereof will not be repeated.

[0171]

[Example of Format of State Change Notification Frame]

Fig.1l3isadiagramillustratinganexample of the format
of a state change notification frame transmitted from an
information processing apparatus 200 in the third embodiment
of the present technology.

[0172]

The state changenotification frame includes PLCP Header
441, MAC Header 442, Payload 443, and Frame Check Sequence
(FCS) 444.

[0173]

The Payload 443 includes Category 451, Action 452, LPL
Start Time 453, LPL Duration 454, Signal Detection Threshold
in Low Power Listen Phase 455, and TX Power 456.

[0174]

The Category 451 is a field that stores information
indicating the state change notification frame.
[0175]

The Action 452 isa field that stores thenotice of change
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to the LPL state.
[0176]

The LPL Start Time 453 is a field that stores the start
time of the LPL state. Note that, in a case where the time
when the state change notification frame is transmitted can
be used as the start time of the LPL state, the LPL Start Time
453 can be omitted.

[0177]

The LPL Duration 454 is a field that stores the duration
of the LPL state.
[0178]

The Signal Detection Threshold in Low Power Listen Phase
455 is a field that stores the packet detection thresholdvalue
in the LPL state in a case where the power saving standby mode
is set.

[0179]

The TX Power 456 is a field that stores information
related totransmission power used to transmit the state change
notification frame. Note that the TX Power 456 maybe omitted.
[0180]

[Example of Power Saving Mode Change Determination
Process]

A power saving mode change determination process in the
third embodiment of the present technology is similar to that
inthe first embodiment of the present technology. Therefore,
the description thereof will not be repeated here.

[0181]

[Example of Power Saving Standby Parameter
Determination and Notification Process]

A power saving standby parameter determination process

in the third embodiment of the present technology is
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substantially similar to that in the first embodiment of the
present technology. However, each parameter determined by
the power saving standby parameter determination process is
not transmitted to the slave station by the beacon frame
illustrated in Fig. 5. Note that the Tx Power info 410 in
the beacon frame illustrated in Fig. 5 may be notified to the
slave station. 1In this case, the Low Power Listen 420 in the
beacon frame illustrated in Fig. 5 is not added.

[0182]

Furthermore, the master station stores the schedule
information of the LPL state determined by the power saving
standby parameter determination process in its storage unit.
[0183]

[Example of Operation of Power Saving Standby Process
(Master Station)]

Fig. 14 is a flowchart illustrating an example of the
procedure of a power saving standby process performed by the
information processing apparatus 200 in the third embodiment
of the present technology. NotethatFig. 14 isamodification
example of Fig. 9. Therefore, a portion of the description
of the same components as those in the example illustrated
in Fig. 9 will not be repeated.

[0184]

The procedure (Steps S761 and S763 to S771) illustrated
in Fig. 14 corresponds to the procedure (Steps S731 to S740)
illustrated in Fig. 9.

[0185]

In a case where it is time to change to the LPL state
(Step S761), thecontrolunit 250 of the informationprocessing
apparatus 200 transmits a state change notification frame to

the slave station under the control of the information
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processing apparatus 200 (Step S762). For example, the
control unit 250 transmits the state change notification frame
illustrated in Fig. 13. As such, themaster station transmits
the state change notification frame to the slave station under
the control of the master station before changing to the LPL
state. Then, after transmitting the state change
notification frame, the master station changes to the LPL
state.

[0186]

[Example of Operation of Transmission Process (Slave
Station) ]

Fig. 15 is a flowchart illustrating an example of the
procedure of a transmission process performed by the
information processing apparatus 100 in the third embodiment
of the present technology. NotethatFig. 1l5isamodification
example of Fig. 10. Therefore, a portion of the description
of the same components as those in the example illustrated
in Fig. 10 will not be repeated.

[0187]

The procedure (Steps S781 and S783 to S788) illustrated
in Fig. 15 corresponds to the procedure (Steps S741 and S743
to S748) illustrated in Fig. 10.

[0188]

In a case where an uplink transmission request has been
generated and a transmission right has been acquired (Step
S781), thecontrolunitoftheinformationprocessingapparatus
100 receives the state change notification frame from the
master station and determines whether the master station is
in the LPL state (Step S782). For example, the control unit
of the information processing apparatus 100 can determine

whether the master station is in the LPL state, on the basis
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of each information item included in the state change
notification frame. For example, the control unit can
determine whether the master station is in the LPL state, on
the basis of the start time of the LPL state (LPL Start Time
453) and the duration of the LPL state (LPL Duration 454)
included in the state change notification frame.

[0189]

As such, the third embodiment of the present technology
differs from the first embodiment of the present technology
inameans forobtaininginformation for determining the period
for which the master station is in the LPL state. In addition,
a process related to transmission can be similar to that in
the first embodiment of the present technology. Furthermore,
for the process related to transmission, the same process as
that in the second embodiment of the present technology may
be applied.

[0190]

As such, in the third embodiment of the present
technology, switchingbetween the awake state and the LPL state
is not periodically performed in the master station and the
master station changes to the states with different durations
on the basis of the determination result of themaster station.
[0191]

<4. Fourth Embodiment>

In the first to third embodiments of the present
technology, the example in which, in a case where the master
station is in the LPL state, the wake-up frame is transmitted
and the uplink frame is transmitted has been described.
However, in a fourth embodiment of the present technology,
an example in which the transmission of the wake-up frame is

omitted will be described.
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[0192]

Note that theconfigurationofaninformationprocessing
apparatus according to the fourth embodiment of the present
technology is substantially the same as the configuration of
the information processing apparatuses 100 to 103, 200, and
201 illustrated in, for example, Fig. 1. Therefore, the same
components as those in the first embodiment of the present
technology are denoted by the same reference numerals as those
in the first embodiment of the present technology and a portion
of the description thereof will not be repeated.

[0193]

Note that a power saving mode change determination
process, a power saving standby parameter determination and
notification process, and a power saving standby process
(master station) in the fourth embodiment of the present
technology are similar to those in the first embodiment of
the present technology. Therefore, the description thereof
will not be repeated here.

[0194]

[Example of Operation of Transmission Process (Slave
Station) ]

Fig. 16 is a flowchart illustrating an example of the
procedure of a transmission process performed by the
information processing apparatus 100 in the fourth embodiment
of the present technology. NotethatFig. l6isamodification
example of Fig. 10. Therefore, a portion of the description
of the same components as those in the example illustrated
in Fig. 10 will not be repeated.

[0195]
The procedure (Steps S791 to S794 and S796) illustrated

in Fig. 16 corresponds to the procedure (Steps S741 to S744
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and S748) illustrated in Fig. 10.
[0196]

Inacasewhere thepriorityof anuplink frame is greater
than a threshold value (Step S794), the control unit of the
information processing apparatus 100 transmits the uplink
frame (Step S795). In this case, the control unit of the
information processing apparatus 100 increases transmission
power so as to be greater than the packet detection threshold
value in the LPL state of the master station and transmits
the uplink frame (Step S795).

[0197]

Note that, in a case where thereareapluralityofuplink
frames, the control unit may return the transmission power
to normal transmission power and transmit the second and
subsequent uplink frames. Furthermore, for a method for
increasing a reception level in the master station, a process
related to beam steering may be applied as in the second
embodiment of the present technology.

[0198]

As such, in the fourth embodiment of the present
technology, in uplink transmission from the slave station in
the LPL state, the transmission of the wake-up frame is omitted
and the uplink frame is transmitted as the wake-up frame.
Therefore, it is possible to simplify the process of the slave
station.

[0199]

<5. Fifth Embodiment>

In the first to fourth embodiments of the present
technology, the example in which the awake state and the LPL
state are switched in the power saving standby mode has been

described. 1In a fifth embodiment of the present technology,
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an example in which the master station is always in the LPL
state in the power saving standby mode will be described.
[0200]

Note that theconfigurationofaninformationprocessing
apparatus according to the fifth embodiment of the present
technology is substantially the same as the configuration of
the information processing apparatuses 100 to 103, 200, and
201 illustrated in, for example, Fig. 1. Therefore, the same
components as those in the first embodiment of the present
technology are denoted by the same reference numerals as those
in the first embodiment of the present technology and a portion
of the description thereof will not be repeated.

[0201]

[Example of Format of Beacon Frame]

Fig.1l7isadiagramillustratinganexample of the format
of a beacon frame transmitted from the information processing
apparatus 200 in the fifth embodiment of the present
technology.

[0202]

Note that the beacon frame illustrated in Fig. 17 is
similar to the beacon frame illustrated in Fig. 5 except that
apart of thebeacon frame isomitted. Specifically, the Awake
Duration 423 in the Low Power Listen 420 illustrated in Fig.
5 is omitted. Therefore, the same components as those in the
beacon frame illustrated in Fig. 5 are denoted by the same
reference numerals as those in Fig. 5 and a portion of the
description thereof will not be repeated.

[0203]

[Example of Power Saving Mode Change Determination

Process]

A power saving mode change determination process in the
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fifth embodiment of the present technology is similar to that
in the first embodiment of the present technology. Therefore,
the description thereof will not be repeated here.

[0204]

[Example of Operation of Power Saving Standby Parameter
Determination and Notification Process]

Fig. 18 is a flowchart illustrating an example of the
procedure of a power saving standby parameter determination
and notification process performed by the information
processing apparatuses 100 and 200 in the fifth embodiment
of the present technology. NotethatFig. 18 isamodification
example of Fig. 8. Therefore, a portion of the description
of the same components as those in the example illustrated
in Fig. 8 will not be repeated.

[0205]

Fig. 18 illustrates an example in which the information
processingapparatus (master station) 200 determines tochange
to a power saving standby mode and then determines each
parameter related to the power saving standby mode.
Specifically, Fig. 18 illustrates an example in which the
master station determines only the packet detection threshold
value in the LPL state as each parameter related to the power
saving standby mode.

[0206]

First, thecontrolunit 250 of theinformationprocessing
apparatus 200 determines the packet detection threshold value
in the LPL state (Step S801). Here, a case where the master
station is always in the LPL state in the power saving standby
mode corresponds to a case where L is 1 in the above-mentioned
Expression 1. In this case, it is possible to simplify the

content of notification from the master station to the slave
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station.
[0207]

That is, the control unit 250 of the information
processingapparatus 200 stores thedeterminedparameters (the
packet detection threshold value Th LPL in the LPL state) in
abeacon frameandnotifies thebeacon frametotheslavestation
under the control of the information processing apparatus 200
(Step S802). In this case, the control unit 250 stores
information related to transmission power used to transmit
the beacon frame in the beacon frame and notifies the beacon
frame (Step S802). For example, as illustrated in Fig. 17,
transmission power information and the packet detection
thresholdvalue in the LPL state are stored in the beacon frame.
It is possible to omit information related to the schedule
of the awake state and the LPL state.

[0208]

In addition, the information processing apparatus 100
receives the beacon frame transmitted from the information
processing apparatus 200 (Step S803). In this case, the
control unit of the information processing apparatus 100 can
determine whether the information processing apparatus 200
has changed to the power saving standby mode, on the basis
of whether the received beacon frame includes Low Power Listen
460 (illustrated in Fig. 17).

[0209]

Fig. 18 illustrates an example in which the information
processing apparatus 200 inserts the Low Power Listen 460
(illustrated in Fig. 17) into the beacon frame and transmits
the beacon frame. Therefore, the control unit of the
information processing apparatus 100 can check whether the

information processing apparatus 200 has changed to the power
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saving standby mode on the basis of the received beacon frame.
In addition, after detecting the change to the power saving
standby mode, the control unit of the information processing
apparatus 100 determines that the information processing
apparatus 200 is always in the LPL state until a beacon frame
without including the Low Power Listen 460 is received.
[0210]

Then, the control unit of the information processing
apparatus 100 acquires each parameter (the packet detection
threshold value Th LPL in the LPL state) included in the
received beacon frame and stores each parameter in the storage
unit (Step SS804). 1In addition, the control unit of the
information processing apparatus 100 estimates propagation
attenuation on the basis of the reception intensity (reception
level) of the received beacon frame and transmission power
information stored in Tx Power 413 (illustrated in Fig. 17)
of thebeacon frame. Then, the controlunit of the information
processing apparatus 100 records the estimated propagation
attenuation in the storage unit.

[0211]

Note that, similarly to the first embodiment of the
present technology, the frame used is not limited to the beacon
frame and other frames may be used to notify each information
item.

[0212]

[Example of Operation of Power Saving Standby Process
(Master Station)]

Fig. 19 is a flowchart illustrating an example of the
procedure of a power saving standby process performed by the
information processing apparatus 200 in the fifth embodiment

of the present technology. NotethatFig. 19 isamodification
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example of Fig. 9. Therefore, a portion of the description
of the same components as those in the example illustrated
in Fig. 9 will not be repeated.

[0213]

The procedure (Steps S811 to S817) illustrated in Fig.
19 corresponds to the procedure (Steps S732 to S737 and S740)
illustrated in Fig. 9.

[0214]

As such, in the fifth embodiment of the present
technology, the LPL state is always maintained except a case
where a wake-up frame is received and the operation state is
temporarily changed to the awake state.

[0215]

[Example of Operation of Transmission Process (Slave
Station) ]

Fig. 20 is a flowchart illustrating an example of the
procedure of a transmission process performed by the
information processing apparatus 100 in the fifth embodiment
of the present technology. Note thatFig. 20 isamodification
example of Fig. 10. Therefore, a portion of the description
of the same components as those in the example illustrated
in Fig. 10 will not be repeated.

[0216]

The procedure (Steps S821 to S824) illustrated in Fig.
19 corresponds to the procedure (Steps S741 and S745 to S747)
illustrated in Fig. 10.

[0217]

As such, in a case where an uplink transmission request
is generated and a transmission right is acquired, the slave
station transmits an uplink frame after transmitting the

wake-up frame, without being aware of the schedule of the state
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of the master station.
[0218]

Note that, for a method for transmitting the wake-up
frame, a method using beam steering may be used, as described
in the second embodiment of the present technology. In
addition, the uplink frame may be used as the wake-up frame,
as described in the fourth embodiment of the present
technology.

[0219]

In addition, as described in the third embodiment of
thepresent technology, notificationtotheslavestationusing
the beacon frame may be omitted and a state change notification
frame may be transmitted to notify the slave station of
information at the moment when the operation mode is changed
to the LPL state. An example of the format of the state change
notification frame is illustrated in Fig. 21.

[0220]

[Example of Format of State Change Notification Frame]

Fig. 2l isadiagramillustratinganexample of the format
of the state change notification frame transmitted from the
information processing apparatus 200 in the fifth embodiment
of the present technology.

[0221]

Note that the state change notification frame
illustrated in Fig. 21 is similar to the state change
notification frameillustratedinFig. 13 except that aportion
of the state change notification frame is omitted.
Specifically, the LPL Start Time 453 and the LPL Duration 454
illustrated in Fig. 13 are omitted. Therefore, the same
components as those in the state change notification frame

illustrated in Fig. 13 are denoted by the same reference
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numerals as those in Fig. 13 and a portion of the description
thereof will not be repeated.
[0222]

As such, in the fifth embodiment of the present
technology, it is possible to simplify information stored in
the state change notification frame.

[0223]

Here, in the related art, the standard related to the
structure in which a slave station performs a sleep operation
has been extended. However, basically, it is difficult for
a master station, which needs to always stand by for uplink
transmission from the slave station under the control of the
master station, to change to a sleep state. In particular,
in a high-density environment with large interference, the
master station in a standby state frequently changes to a
reception state due to a large number of incoming packets from
an overlap BSS (OBSS) even when the amount of communication
is small in the host cell and is forced to consume power for
reception. For example, in general, power required in the
reception state is about two times more than that in the standby
state. Inaddition, inrecent years, theuseof amobile access
point (AP) has increased. It is important to reduce the power
consumption of the master station.

[0224]

In addition, in a Wi-Fi P2P standard, a master station
can change toasleepmode according toapredetermined schedule
and rule. However, since the master station does not receive
any data in the sleepmode, it isdifficult for a slave station
corresponding to the function to transmit data in the sleep
mode. As such, while the master station is in the sleep mode,

it isdifficult toperformuplink transmission. As a result,
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there is a concern that uplink transmission will be delayed
in urgent situations.
[0225]

In contrast, in the first to fifth embodiments of the
present technology, the master station switches the operation
mode from the normal mode to the power saving standby mode
in response to a power saving request from the upper layer.
Then, in the power saving standby mode, the master station
increases the packet detection threshold value to make it
difficult todetectpackets, therebyreducingreceptionpower.
In addition, the master station notifies its slave station
of the schedule information of the LPL state and the packet
detection threshold value. Furthermore, the slave station
under the control of the master station can perform signal
processing on the basis of the information to perform urgent
uplink transmission while the master station is in the LPL
state. Therefore, it is possible to reduce the power
consumption of the master station and to improve flexibility
in the uplink transmission time from the slave station.
[0226]

That is, in the first to fifth embodiments of the present
technology, the power saving standby mode in which the packet
detection threshold value is adjusted according to
predetermined conditions, such as a remaining battery level,
is set in the master station based on IEEE802.1lax and the
master station can provide signal processing for achieving
the LPL state to the slave station.

[0227]

As such, according to the embodiments of the present

technology, inarandomaccess communicationsystem, themaster

station can reduce power consumption during an operation and
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can stand by for important packets from the slave station.
[0228]

In addition, each process (each process for reducing
power consumption during an operation) of the master station
described in the first to fifth embodiments of the present
technology may be applied to the slave station. That is, the
slave station may use each process (each process for reducing
power consumption during an operation) of the master station
in order to reduce power consumption during an operation. In
this case, the power saving standby mode can be set in the
slave station, similarly to the master station.

[0229]

As such, in a case where the first to fifth embodiments
of the present technology are applied to the slave station,
instead of the beacon frame, other frames (for example, a
unicast management frame) are used for notification. In
addition, uplink and downlink can be switched to achieve the
exchange between the master station and the slave station
described in the first to fifth embodiments of the present
technology.

[0230]

Furthermore, in the first to fifth embodiments of the
present technology, only a portion related to a reduction in
the power consumption (power saving) of the master station
has been described. However, the structure for reducing the
power consumption of the slave station, which is based on the
standard according to the related art, may be achieved at the
same time as the structure for reducing the power consumption
of the master station.

[0231]

In addition, each embodiment of the present technology,
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an example in which a plurality of information processing
apparatuses have amaster-salve relationship therebetween has
been described. However, each embodiment of the present
technology can be applied to a structure in which a plurality
of informationprocessingapparatusesareconnectedinanequal
relationship as in a mesh network.
[0232]

<6. Application Examples>

Thepresentdisclosurecanbeappliedtovariousproducts.
For example, the information processing apparatuses 100 to
103, 200, and 201 may be implemented as mobile terminals, such
as smart phones, tablet personal computers (PCs), notebook
PCs, portable game terminals, or digital cameras, fixed
terminals, suchastelevisionsets, printers, digital scanners,
or network storages, or in-vehicle terminals such as car
navigation apparatuses. In addition, the information
processing apparatuses 100 to 103, 200, and 201 may be
implemented as terminals which performs machine-to-machine
(M2M) communication (whicharealsoreferredtoasmachine-type
communication (MTC) terminals), such as smart meters, vending
machines, remote monitoring apparatuses, or point-of-sale
(POS) terminals. Furthermore, the information processing
apparatuses 100 to 103, 200, and 201 may be wireless
communication modules (for example, integrated circuit
modules each of which is configured by one die) provided in
these terminals.
[0233]

On the other hand, for example, the information
processing apparatuses 200 and 201 may be implemented by
wireless LAN access points (which are also referred to as

wireless base stations) with a router function or without a
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router function. In addition, the information processing
apparatuses 200 and 201 may be implemented as mobile wireless
LAN routers. Furthermore, the information processing
apparatuses 200 and 201 may be wireless communication modules
(for example, integrated circuit modules each of which is
configured by one die) provided in these terminals.

[0234]

[6-1. First Application Example]

Fig. 22 is a block diagram illustrating an example of
the schematic configuration of a smart phone 900 to which the
present disclosure can be applied. The smart phone 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 input 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.

[0235]

The processor 901 may be, for example, a central
processing unit (CPU) or a system on a chip (SoC) and controls
the functions of an application layer and other layers of the
smart phone 900. Thememory 902 includesarandomaccessmemory
(RAM) and a read only memory (ROM) and stores a program and
dataexecutedbytheprocessor 901. Thestorage 903 mayinclude
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 universal serial bus (USB) device, to the smart phone 900.
[0236]

The camera 906 includes an imaging element, such as a

charge coupled device (CCD) and a complementary metal oxide
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semiconductor (CMOS) sensor, and generates a captured image.
The sensor 907 may include a group of sensors, such as a

positioning sensor, a gyro sensor, a geomagnetic sensor, and
an acceleration sensor. The microphone 908 converts a voice
that is input to the smart phone 900 into an audio signal.
The input device 909 includes, for example, a touch sensor
that detects a touch on a screen of the display device 910,
a keypad, a keyboard, a button, or a switch and receives an
operation or an information input from a user. The display
device 910 includes a screen, such as a liquid crystal display
(LCD) or an organic light-emitting diode (OLED) display, and
displays an output image from the smart phone 900. The speaker
911 converts the audio signal that is output from the smart
phone 900 into a voice.

[0237]

The wireless communication interface 913 supports one
or more of the wireless LAN standards, such as IEEE 802.11a,
11b, 11g, 11n, llac, and 1llad, and performs wireless
communication. The wireless communication interface 913 can
communicate with other apparatuses through a wireless LAN
access point in an infrastructure mode. In addition, the
wireless communication interface 913 candirectly communicate
with other apparatuses in an ad hoc mode or a direct
communication mode such as Wi-Fi Direct. Note that, in Wi-Fi
Direct, unlike the ad-hoc mode, one of two terminals operates
as an access point and communication is directly performed
between the terminals. The wireless communication interface
913 can typically include, for example, a baseband processor,
a radio frequency (RF) circuit, and a power amplifier. The
wireless communication interface 913 may be a one-chip module

in which a memory that stores a communication control program,
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a processor that executes the program, and relevant circuits
are integrated. Thewireless communication interface 913 may
support other kinds of wireless communication systems, such
as a near field wireless communication system, a proximity
wireless communication system, or a cellular communication
system, in addition to the wireless LAN system. The antenna
switch 914 switches a connection destination of the antenna
915 between a plurality of circuits (for example, circuits
for different wireless communication system) included in the
wireless communication interface 913. The antenna 915 has
a single antenna element or a plurality of antenna elements
(for example, a plurality of antenna elements forming a MIMO
antenna) and is used to transmit and receive radio signals
by the wireless communication interface 913.

[0238]

Note that the smart phone 900 isnot limited to the example
illustrated in Fig. 22 and may include a plurality of antennas
(for example, an antenna for a wireless LAN and an antenna
foraproximitywireless communication system). Inthat case,
the antenna switch 914 may be removed from the configuration
of the smart phone 900.

[0239]

The bus 917 connects the processor 901, the memory 902,
the storage 903, the external connection interface 904, the
camera 906, the sensor 907, themicrophone 908, the input device
909, the display device 910, the speaker 911, the wireless
communicationinterface 913, andtheauxiliarycontroller 919.
The battery 918 supplies power to each block of the smart phone
900 illustrated in Fig. 22 through feeder lines which are
partiallyrepresentedbydashedlinesinFig. 22. Forexample,

the auxiliary controller 919 operates the minimum necessary
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function of the smart phone 900 in the sleep mode.
[0240]

Inthe smart phone 900 illustratedinFig. 22, thecontrol
unit 250 described with reference to Fig. 3 may be provided
in the wireless communication interface 913. In addition,
at least some of these functionsmaybeprovidedintheprocessor
901 or the auxiliary controller 919.

[0241]

Note that the processor 901 may perform an access point
function at an application level to make the smart phone 900
operateasawirelessaccesspoint (softwareAP). Inaddition,
the wireless communication interface 913 may have a wireless
access point function.

[0242]

[6-2. Second Application Example]

Fig. 23 is a block diagram illustrating an example of
the schematic configuration of a car navigation apparatus 920
to which the present disclosure can be applied. The car
navigation apparatus 920 includes a processor 921, a memory
922, a global positioning system (GPS) module 924, a sensor
925, a data interface 926, a content player 927, a storage
medium interface 928, an input 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.
[0243]

The processor 921 may be, for example, a CPU or an SoC
and controls a navigation function and other function of the
car navigation apparatus 920. The memory 922 includes a RAM
and a ROM and stores a program and data executedby the processor
921.

[0244]
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The GPS module 924 measures the position (such as, the
latitude, longitude, and altitude) of the car navigation
apparatus 920, using GPS signals received froma GPS satellite.
The sensor 925 may include a group of sensors, such as a gyro
sensor, a geomagnetic sensor, and an air pressure sensor. The
data interface 926 is connected to, for example, an in-vehicle
network 941 through a terminal (not illustrated) and acquires
data generated in a vehicle, such as vehicle speed data.
[0245]

The content player 927 reproduces content stored in a
storage medium (such as a CD or a DVD) that is inserted into
the storage medium interface 928. The input device 929
includes, for example, a touch sensor that detects a touch
on a screen of the display device 930, a button, or a switch
and receives an operation or an information input from a user.
The display device 930 includes a screen, such as a LCD or
an OLED display, and displays an image of the navigation
function or content that is reproduced. The speaker 931
outputs sounds of the navigation function or the content that
is reproduced.

[0246]

The wireless communication interface 933 supports one
or more of the wireless LAN standards, such as IEEE 802.11a,
11b, 11g, 11n, llac, and 1llad, and performs wireless
communication. The wireless communication interface 933 can
communicate with other apparatuses through a wireless LAN
access point in an infrastructure mode. In addition, the
wireless communication interface 933 candirectly communicate
with other apparatuses in an ad hoc mode or a direct
communication mode such as Wi-Fi Direct. The wireless

communicationinterface 933 cantypicallyinclude, forexample,
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a baseband processor, an RF circuit, and a power amplifier.
The wireless communication interface 933 may be a one-chip
module in which a memory that stores a communication control
program, a processor that executes the program, and relevant
circuits are integrated. The wireless communication
interface 933 maysupport otherkindsofwirelesscommunication
systems, such as a near field wireless communication system,
a proximity wireless communication system, or a cellular
communication system, in addition to the wireless LAN system.
The antenna switch 934 switches a connection destination of
the antenna 935 between a plurality of circuits included in
the wireless communication interface 933. The antenna 935
has a single antenna element or aplurality of antenna elements
andisusedtotransmitandreceiveradiosignalsbythewireless
communication interface 933.

[0247]

Note that the car navigation apparatus 920 isnot limited
totheexampleillustratedinFig. 23 andmayincludeaplurality
of antennas. In that case, the antenna switch 934 may be
removed from the configuration of the car navigation apparatus
920.

[0248]

The battery 938 supplies power to each block of the car
navigation apparatus 920 illustratedinFig. 23 through feeder
lines that are partially represented by dashed lines in Fig.
23. In addition, the battery 938 accumulates power supplied
form the vehicle.

[0249]

In the car navigation apparatus 920 illustrated in Fig.

23, the control unit 250 described with reference to Fig. 3

may be provided in the wireless communication interface 933.
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In addition, at least some of the functions may be provided
in the processor 921.
[0250]

Furthermore, the wireless communication interface 933
may operate as the information processing apparatuses 200 and
201 and may provide wireless connection to the terminal of
the user in the vehicle.

[0251]

In addition, the present disclosure may be implemented
as an in-vehicle system (or a vehicle) 940 that includes one
or more blocks of the car navigation apparatus 920, the
in-vehicle network 941, and a vehicle-side module 942. The
vehicle-side module 942 generates vehicle data, such as a
vehicle speed, an engine speed, and trouble information, and
outputs the generated data to the in-vehicle network 941.
[0252]

[6-3. Third Application Example]

Fig. 24 is a block diagram illustrating an example of
the schematic configuration of a wireless access point 950
to which the present disclosure can be applied. The wireless
access point 950 includes a controller 951, a memory 952, an
input device 954, a display device 955, a network interface
957, awireless communication interface 963, an antenna switch
964, and an antenna 965.

[0253]

The controller 951 may be, for example, aCPUor adigital
signal processor (DSP) and operates various functions (for
example, access restrictions, routing, encryption, firewall,
and log management) of an Internet protocol (IP) layer and
higher layers of the wireless access point 950. The memory

952 includes a RAM and a ROM and stores programs executed by
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the controller 951 and various kinds of control data (for
example, terminal lists, routing tables, encryption keys,
security settings, and logs).

[0254]

The input device 954 includes, for example, a button
or a switch and receives an operation froma user. Thedisplay
device 955 includes, for example, an LED lamp and displays
an operation status of the wireless access point 950.
[0255]

The network interface 957 is a wired communication
interface for connecting the wireless access point 950 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 Ethernet
(registered trademark), or a wide area network (WAN).
[0256]

The wireless communication interface 963 supports one
or more of the wireless LAN standards, such as IEEE 802.11a,
11b, 11g, 11n, 11lac, andllad, andprovideswireless connection
to neighboring terminals as an access point. The wireless
communicationinterface 963 cantypicallyinclude, for example,
a baseband processor, an RF circuit, and a power amplifier.
The wireless communication interface 963 may be a one-chip
module in which a memory that stores a communication control
program, a processor that executes the program, and relevant
circuits are integrated. The antenna switch 964 switches a
connection destination of the antenna 965 between a plurality
of circuits included in the wireless communication interface
963. The antenna 965 has a single antenna element or a
plurality of antenna elements and is used to transmit and

receive radio signals by the wireless communication interface
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963.
[0257]

In the wireless access point 950 illustrated in Fig.
24, the control unit 250 described with reference to Fig. 3
may be provided in the wireless communication interface 963.
In addition, at least some of the functions may be provided
in the controller 951.

[0258]

Note that the above-described embodiments are examples
for embodying the present technology and matters in the
embodiments correspond to specific matters in the claims of
the present technology. Similarly, the matters in the
embodiments and the specific matters in the claims of the
present technology denoted by the same names correspond to
each other. However, the present technology is not limited
totheembodimentsandvariousmodificationsof theembodiments
can be made without departing from the spirit and scope of
the present technology.

[0259]

In addition, the procedure described in the
above-mentioned embodiments may be considered as a method
including a series of processes. Furthermore, the procedure
may be consideredas a program that causes a computer to execute
a series of processes or a recording medium that stores the
program. For example, a compact disc (CD), a minidisc (MD),
a digital versatile disc (DVD), a memory card, or a Blu-ray
(registered trademark) disc can be used as the recording
medium.

[0260]
Note that the effects described in the specification

are just illustrative and are not limitative. Furthermore,
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other effects may be obtained.
[0261]

Note that the present technology may have the following
configuration.
(1)

An information processing apparatus including: a
control unit that, in a case where a first standby mode is
set, performs control such that a first packet detection
threshold value which is used in a normal standby state and
a second packet detection threshold value indicating a lower
packet detection probability than the first packet detection
threshold value are switched to change packet detection
conditions, the first and second packet detection threshold
values being compared with a reception level of a packet.
(2)

The information processing apparatus according to (1),
in which the first standby mode is a low power consumption
standby mode.

(3)

The information processing apparatus according to (1)
or (2), in which the control unit notifies other information
processing apparatuses of the second packet detection
threshold value at a time when the first standby mode is set.
(4)

The information processing apparatus according to any
of (1) to (3), in which the control unit notifies other
information processing apparatuses of a period for which the
second packet detection threshold value is set at a time when
the first standby mode is set.

(5)

The information processing apparatus according to any
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of (1) to (4), in which, in a case where a packet transmitted
from other information processing apparatuses is detected
while the second packet detection threshold value is used,
thecontrolunit switches the secondpacketdetectionthreshold
value to the first packet detection threshold value.

(6)

The information processing apparatus according to any
of (1) to (5), in which, in a case where a packet transmitted
from other information processing apparatuses is detected
while the second packet detection threshold value is used and
the detectedpacket isacancellation request packet torequest
the cancellation of the use of the second packet detection
threshold value, the control unit switches the second packet
detection threshold value to the first packet detection
threshold value.

(7)

The information processing apparatus according to any
of (1) to (6), in which the control unit sets the first standby
mode in a case where predetermined conditions are satisfied.
(8)

The information processing apparatus according to (7),
in which the control unit determines that the predetermined
conditions are satisfied in a case where a remaining battery
level is less than a first threshold value, in a case where
a user's operation for setting the first standby mode is
received, in a case where an amount of desireddata transmitted
from other information processing apparatuses is less than
a second threshold value, or in a case where an amount of
interference data from other information processing

apparatuses is greater than a third threshold value.

(9)
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An information processing apparatus including: a
control unit that, in a case where a first standby mode is
set, controls a process related to transmission of a packet,
on the basis of a notice to change packet detection conditions
from other information processing apparatuses.

(10)

The information processing apparatus according to (9),
in which the control unit suppresses the transmission of the
packet while a second packet detection threshold wvalue
indicating a lower packet detection probability than a first
packet detection threshold value that is used in a normal
standby state is used as the packet detection conditions in
the other information processing apparatuses.

(11)

The information processing apparatus according to (9),
in which, when there is a packet to be transmitted to the other
information processing apparatuses while a second packet
detection threshold value indicating a lower packet detection
probability thana first packet detection thresholdvalue that
isusedinanormal standby state isusedas the packet detection
conditions in the other information processing apparatuses,
the control unit transmits a cancellation request packet to
request the cancellation of the use of the second packet
detection threshold value to the other information processing
apparatuses.

(12)

The informationprocessing apparatus accordingto (11),
in which, while the second packet detection threshold value
is used, the control unit performs a process which adjusts
transmission power of the cancellation request packet such

that a reception level is greater than the second packet
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detection threshold value in the other information processing
apparatus and transmits the cancellation request packet to
the other information processing apparatuses.

(13)

The information processing apparatus accordingto (12),
in which the control unit inserts information related to the
transmission power into the cancellation request packet and
transmits the cancellation request packet.

(14)

The information processing apparatus accordingto (11),
in which, while the second packet detection threshold value
is used, the control unit performs a beam steering process
such that a reception level is greater than the second packet
detection threshold value in the other information processing
apparatus and transmits the cancellation request packet to
the other information processing apparatuses.

(15)

The informationprocessing apparatus accordingto (14),
in which the control unit inserts information for notifying
that the beam steering process has been performed in
transmission into the cancellation request packet and
transmits the cancellation request packet.

(16)

The information processing apparatus according to any
of (11) to (15), in which, while the second packet detection
threshold value is used, the control unit uses only a packet
with priority greater than a threshold value as the packet
to be transmitted to the other information processing
apparatuses.

(17)

The information processing apparatus according to any
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of (11) to (16), in which the control unit inserts at least
one of anetwork identifier foridentifyinganetwork including
both the information processing apparatus and the other
information processing apparatuses and a terminal identifier
for identifying the information processing apparatus into the
cancellation request packet and transmits the cancellation
request packet.

(18)

An information processing method including: in a case
where a first standby mode is set, performing control such
that a first packet detection threshold value which is used
in a normal standby state and a second packet detection
threshold value indicating a lower packet detection
probability than the first packet detection threshold value
are switched to change packet detection conditions, the first
and second packet detection threshold values being compared
with a reception level of a packet.

(19)

An information processing method including: in a case
wherea first standbymode is set, controllingaprocessrelated
to transmission of a packet, on the basis of a notice to change
packet detectionconditions fromother information processing

apparatuses.

REFERENCE SIGNS LIST

[0262]

10 Communication system

100 to 103 Informationprocessingapparatus (slave station)
200, 201 Information processing apparatus (master
station)

210 Data processing unit
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221
222,
224
231,
240
250
260
900
901
902
903
904
906
907
908
909
910
911
913
914
915
917
918
919
920
921
922
924
925
926
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Communication unit

Signal processing unit

223 Wireless interface unit

Channel estimation unit
232 Antenna

Storage unit

Control unit

UI unit

Smart phone

Processor

Memory

Storage

External connection interface

Camera

Sensor
Microphone
Input device
Display device

Speaker

Wireless communication interface

Antenna switch

Antenna

Bus

Battery

Auxiliary controller

Car navigation apparatus
Processor

Memory

GPS module

Sensor

Data interface
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927 Content player

928 Storage medium interface

929 Input device

930 Display device

931 Speaker

933 Wireless communication interface
934 Antenna switch

935 Antenna

938 Battery

941 In-vehicle network

942 Vehicle-side module

950 Wireless access point

951 Controller

952 Memory

954 Input device

955 Display device

957 Network interface

958 Wired communication network

963 Wireless communication interface
964 Antenna switch

965 Antenna
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CLAIMS

1. An information processing apparatus comprising:

a control unit that, in a case where a first standby
mode is set, performs control suchthata first packetdetection
threshold value which is used in a normal standby state and
a second packet detection threshold value indicating a lower
packet detection probability than the first packet detection
threshold value are switched to change packet detection
conditions, the first and second packet detection threshold

values being compared with a reception level of a packet.

2. The information processing apparatus accordingtoclaim
1,
wherein the first standbymode is a lowpower consumption

standby mode.

3. The information processing apparatus accordingtoclaim
1,

wherein the control unit notifies other information
processing apparatuses of the second packet detection

threshold value at a time when the first standby mode is set.

4. The information processing apparatus accordingtoclaim
1,

wherein the control unit notifies other information
processing apparatuses of a period for which the second packet
detectionthresholdvalueissetatatimewhenthe first standby

mode is set.

5. The informationprocessing apparatus accordingtoclaim
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1,

wherein, in a case where a packet transmitted from other
information processing apparatuses is detected while the
second packet detection threshold value is used, the control
unit switches the second packet detection threshold value to

the first packet detection threshold value.

6. The informationprocessing apparatus accordingtoclaim
1,

wherein, in a case where a packet transmitted from other
information processing apparatuses is detected while the
second packet detection threshold value is used and the
detected packet is a cancellation request packet to request
the cancellation of the use of the second packet detection
threshold value, the control unit switches the second packet
detection threshold value to the first packet detection

threshold value.

7. The information processing apparatus accordingtoclaim
1,
wherein the control unit sets the first standby mode

in a case where predetermined conditions are satisfied.

8. The information processingapparatus accordingtoclaim
7y

wherein the control unit determines that the
predetermined conditions are satisfied in a case where a
remaining battery level is less than a first threshold value,
in acasewhereauser'soperation for settingthe first standby
mode 1s received, in a case where an amount of desired data

transmitted from other information processing apparatuses is
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less than a second threshold value, or in a case where an amount
of interference data from other information processing

apparatuses is greater than a third threshold value.

9. An information processing apparatus comprising:

a control unit that, in a case where a first standby
mode is set, controls a process related to transmission of
a packet, on the basis of a notice to change packet detection

conditions from other information processing apparatuses.

10. The informationprocessing apparatus accordingtoclaim
9,

wherein the control unit suppresses the transmission
of the packet while a second packet detection threshold value
indicating a lower packet detection probability than a first
packet detection threshold value that is used in a normal
standby state is used as the packet detection conditions in

the other information processing apparatuses.

11. The informationprocessing apparatus accordingtoclaim
9,

wherein, when there is a packet to be transmitted to
the other information processing apparatuses while a second
packet detection threshold value indicating a lower packet
detection probability than a first packet detection threshold
value that is used in a normal standby state is used as the
packet detection conditions in the other information
processing apparatuses, the control unit transmits a
cancellation request packet to request the cancellation of
the use of the second packet detection threshold value to the

other information processing apparatuses.
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12. The informationprocessing apparatus accordingtoclaim
11,

wherein, while the second packet detection threshold
value isused, thecontrolunitperformsaprocesswhichadjusts
transmission power of the cancellation request packet such
that a reception level is greater than the second packet
detection threshold value in the other information processing
apparatus and transmits the cancellation request packet to

the other information processing apparatuses.

13. The information processing apparatus accordingtoclaim
12,

wherein the control unit inserts information related
to the transmission power into the cancellation request packet

and transmits the cancellation request packet.

14. The informationprocessing apparatus accordingtoclaim
11,

wherein, while the second packet detection threshold
value isused, thecontrolunitperformsabeamsteeringprocess
such that a reception level is greater than the second packet
detection threshold value in the other information processing
apparatus and transmits the cancellation request packet to

the other information processing apparatuses.

15. The informationprocessing apparatus accordingtoclaim
14,

wherein the control unit inserts information for
notifying that the beam steering process has been performed
in transmission into the cancellation request packet and

transmits the cancellation request packet.
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16. The information processing apparatus accordingtoclaim
11,

wherein, while the second packet detection threshold
value isused, the control unit usesonlyapacketwithpriority
greater than a threshold value as the packet to be transmitted

to the other information processing apparatuses.

17. The informationprocessing apparatus accordingtoclaim
11,

wherein the controlunit insertsat least oneof anetwork
identifier for identifying a network including both the
information processing apparatus and the other information
processing apparatuses and a terminal identifier for
identifying the information processing apparatus into the
cancellation request packet and transmits the cancellation

request packet.

18. An information processing method comprising:

in a case where a first standby mode is set, performing
control such that a first packet detection threshold value
which is used in a normal standby state and a second packet
detection threshold value indicating a lower packet detection
probability than the first packet detection threshold value
are switched to change packet detection conditions, the first
and second packet detection threshold values being compared

with a reception level of a packet.

19. An information processing method comprising:
in a case where a first standby mode is set, controlling
a process related to transmission of a packet, on the basis

of a notice to change packet detection conditions from other
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information processing apparatuses.
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