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ABSTRACT

To efficiently use radio resources.

An information processing device is an information processing device that receives a
packet. The information processing device is an information processing device that includes
a control unit. The control unit included in the information processing device performs
control such that reception of a packet is stopped during the reception according to a first
condition. The control unit included in the information processing device performs control
such that reception of the packet is stopped during the reception and an operation is
performed assuming that a carrier sense is an idle state for a time from start of the reception

of the packet to stop of the reception of the packet according to a second condition.
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Description

Title of Invention
INFORMATION PROCESSING DEVICE, INFORMATION PROCESSING METHOD,
AND PROGRAM

Technical Field
[0001]
The present technology relates to an information processing device. Specifically,
the present technology relates to an information processing device and an information
processing method of exchanging information using wireless communication and a program

capable of causing a computer to perform the method.

Background Art
[0002]

In the related art, there are wireless communication technologies for exchanging
information using wireless communication. For example, communication methods (for
example, autonomous distributed wireless networks) of autonomously performing mutual
connection between information processing devices that approach each other have been
proposed. By using such communication methods, it is possible to exchange information
between two information processing devices using wireless communication even when
connection is not made with wired circuits.

[0003]

In autonomous distributed wireless networks, carrier senses are adopted as
adjustment methods of avoiding packet collision at the time of communication between
information processing devices.

[0004]

For example, wireless communication devices performing transmission suppression

by dynamically setting carrier sense level thresholds using desired wave powers as standards

have been proposed (for example, see Patent Literature 1).
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Patent Literature
[0005]
Patent Literature 1: JP 2007-142722A

Summary of Invention
Technical Problem
[0006]

In the technologies of the above-described related art, even when transmission is
possible at reception signal intensities equal to or less than the carrier sense level thresholds,
transmission can be set not to be performed at the time of a desired-wave-to-interference
power ratio at which transmission is erroneous.

[0007]

However, when the number of information processing devices configured in a
network increases, excessive transmission suppression occurs and there is a concern of
transmission efficiency of an entire system deteriorating. Accordingly, it is important to
efficiently use radio resources while maintaining communication quality.

[0008]
It is desirable to provide the present technology capable of efficiently using radio

resources.

Solution to Problem
[0009]

The present technology has been made to solve the above problem. A first aspect
of the present technology is an information processing device including a control unit
configured to perform control such that reception of a packet is stopped during the reception
according to a first condition and an operation is performed assuming that a carrier sense is
an idle state for a time from start of the reception of the packet to stop of the reception of the
packet according to a second condition, an information processing method thereof, and a
program causing a computer to perform the method. Thus, it is possible to obtain an
operational effect in which the reception of the packet is stopped during the reception
according to the first condition and the operation is performed assuming that the carrier sense

is in the idle state for the time from start of the reception of the packet to the stop of the
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reception of the packet according to the second condition.
[0010]

In the first aspect, when the second condition is satisfied after the stop of the
reception of the packet, the control unit may perform control such that a latency time
corresponding to an inter frame space (IFS) does not occur. Thus, it is possible to obtain an
operational effect in which, when the second condition is satisfied after the stop of the
reception of the packet, the control is performed such that the latency time corresponding to
the IFS does not occur.

[0011]

In the first aspect, when the second condition is satisfied after the stop of the
reception of the packet, the control unit may perform control such that a time length from a
transition time of the carrier sense to BUSY at the time of the reception of the packet to a
reception stop time is converted into a slot time and is subtracted from a backoff counter.
Thus, it is possible to obtain an operational effect in which, when the second condition is
satisfied after the stop of the reception of the packet, the control is performed such that a time
length from a transition time of the carrier sense to BUSY at the time of the reception of the
packet to a reception stop time is converted into a slot time and is subtracted from a backoff
counter.

[0012]

In the first aspect, when a result after the subtraction is a negative value, the control
unit may treat the result as 0. Thus, it is possible to obtain an operational effect in which,
when the result after the subtraction is the negative value, the result is treated as 0.

[0013]

In the first aspect, when a result after the subtraction is a negative value, the control
unit may set a value obtained by returning the result to a positive value corresponding to the
negative value so that the value does not exceed the backoff counter before the subtraction.
Thus, it is possible to obtain an operational effect in which, when the result after the
subtraction is the negative value, the value obtained by returning the result positively to the
value corresponding to the negative value is set so that the value does not exceed the backoff
counter before the subtraction.

[0014]

In the first aspect, the first condition may include a condition that a CRC calculation
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result obtained when a physical header of the packet during the reception is a target not be
identical to CRC information described in the physical header. Thus, it is possible to obtain
an operational effect in which the condition that the CRC calculation result obtained when the
physical header of the packet during the reception is the target not be identical to the CRC
information described in the physical header is set as the first condition.

[0015]

In the first aspect, when information regarding an identifier for identifying a network
is present in the physical header of the packet, the first condition may further include a
condition that the information regarding the identifier be different from a network identifier
of a network to which the information processing device belongs. Thus, it is possible to
obtain an operational effect in which, when the information regarding the identifier for
identifying the network is present in the physical header of the packet, the condition that the
information regarding the identifier be different from the network identifier of the network to
which the self-device belongs is set as the first condition.

[0016]

In the first aspect, the first condition may further include a condition that a preamble
correlator output level of the packet during the reception in antenna input conversion be less
than a threshold derived from information described in the physical header of the packet.
Thus, it is possible to obtain an operational effect in which the condition that the preamble
correlator output level of the packet during the reception in the antenna input conversion be
less than the threshold derived from information described in the physical header of the
packet is set as the first condition.

[0017]

In the first aspect, when information regarding an identifier for identifying a network
is present in the physical header of the packet and the information regarding the identifier is
identical to a network identifier of a network to which the information processing device
belongs, the control unit may continue the reception without stopping the reception. Thus, it
is possible to obtain an operational effect in which, when the information regarding the
identifier for identifying the network is present in the physical header of the packet and the
information regarding the identifier is identical to the network identifier of the network to
which the self-device belongs, the reception is continued without stopping the reception.
[0018]
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In the first aspect, the control unit may perform the derivation based on matching
between an index described in the physical header of the packet and a table of thresholds
shared in advance. Thus, it is possible to obtain an operational effect in which the
derivation is performed based on the matching between the index described in the physical
header of the packet and the table of thresholds shared in advance.

[0019]

In the first aspect, the control unit may perform the derivation through conversion
based on a value described in the physical header of the packet and information regarding a
unit and quantization shared in advance. Thus, it is possible to obtain an operational effect
in which the derivation is performed through the conversion based on the value described in
the physical header and the information regarding the unit and the quantization shared in
advance.

[0020]

In the first aspect, the second condition may include the first condition. Thus, it is
possible to obtain an operational effect in which the second condition including the first
condition is used.

[0021]

In the first aspect, the control unit may determine necessity and non-necessity of the
operation using a condition that reception power of the packet during the reception be less
than a pre-decided energy detection threshold, as the second condition. Thus, it is possible
to obtain an operational effect in which the condition that reception power of the packet
during the reception be less than the pre-decided energy detection threshold is set as the
second condition.

[0022]

In the first aspect, the control unit may determine necessity and non-necessity of the
operation using a condition that transmission suppression by virtual carrier sense not be
applied at the time of stopping of the reception of the packet, as the second condition. Thus,
it is possible to obtain an operational effect in which the condition that the transmission
suppression by the virtual carrier sense not be applied at the time of stopping of the reception
of the packet is set as the second condition.

[0023]

In the first aspect, the control unit may determine necessity and non-necessity of the
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operation using a condition that a CRC calculation result obtained when a physical header of
the packet is a target not be identical to CRC information described in the physical header
and a preamble correlator output level of the packet in antenna input conversion be less than a
minimum packet detection threshold among applicable packet detection thresholds, as the
second condition.  Thus, it is possible to obtain an operational effect in which the necessity
and non-necessity of the operation is determined using, as the second condition, the condition
that the CRC calculation result obtained when the physical header of the packet is the target
not be identical to the CRC information described in the physical header and the preamble
correlator output level be less than the minimum packet detection threshold among the
applicable packet detection thresholds.

[0024]

In the first aspect, when the second condition is not satisfied after stop of the
reception of the packet, the control unit may perform control such that transmission from the
information processing device during a continuity period of the packet transfer is prohibited.
Thus, it is possible to obtain an operational effect in which, when the second condition is not
satisfied after the stop of the reception of the packet, the transmission from the information
processing device during a continuity period of the packet transfer is prohibited.

[0025]

In the first aspect, when the second condition is not satisfied after the stop of the
reception of the packet and the transmission from the information processing device during
the continuity period of the packet transfer is prohibited, the control unit performs control
such that a reply to a frame which is destined for the information processing device and
requests the reply is transmitted when the frame is received. Thus, it is possible to obtain an
operational effect in which, when the second condition is not satisfied after the stop of the
reception of the packet and the transmission from the self-device during the continuity period
of the packet transfer is prohibited, the reply to the frame which is destined for the self-device

and requests the reply is transmitted when the frame is received.

Advantageous Effects of Invention
[0026]
According to the present technology, it is possible to obtain the advantageous effect

in which radio resources can be efficiently used. Note that the advantageous effects
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described above are not necessarily limitative, and the advantageous effects described in the

present disclosure may be achieved.

Brief Description of Drawings
[0027]
[FIG. 1] FIG. 1 is a diagram showing a system configuration example of a communication
system 10 according to a first embodiment of the present technology.
[FIG. 2] FIG. 2 is a diagram showing a system configuration example of the communication
system 10 according to the first embodiment of the present technology.
[FIG. 3] FIG. 3 is a diagram showing a system configuration example of the communication
system 10 according to the first embodiment of the present technology.
[FIG. 4] FIG. 4 is a diagram showing an example of a transmission and reception process by
information processing devices included in the communication system 10 in a time series
manner according to the first embodiment of the present technology.
[FIG. 5] FIG 5 is a block diagram showing a functional configuration example of an
information processing device 100 according to the first embodiment of the present
technology.
[FIG. 6] FIG. 6 is a sequence chart showing a communication processing example between
devices included in the communication system 10 according to the first embodiment of the
present technology.
[FIG. 7] FIG. 7 is a diagram showing an example of the format of a PPDU exchanged
between the devices included in the communication system 10 according to the first
embodiment of the present technology.
[FIG. 8] FIG. 8 is a sequence chart showing an example of a connection process between the
devices included in the communication system 10 according to the first embodiment of the
present technology.
[FIG. 9] FIG. 9 is a diagram schematically showing an example of content of a setting
information list 161 stored in a memory of an information processing device 200 according to
the first embodiment of the present technology.
[FIG. 10] FIG. 10 is a flowchart showing an example of a processing order of a physical
header parameter decision process by the information processing device 200 according to the

first embodiment of the present technology.
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[FIG. 11] FIG. 11 is a diagram showing an example of the configuration of a correlator
included in the information processing device 200 according to the first embodiment of the
present technology.

[FIG. 12] FIG. 12 is a diagram showing a system configuration example of the
communication system 10 according to the first embodiment of the present technology.

[FIG. 13] FIG. 13 is a diagram showing a system configuration example of the
communication system 10 according to the first embodiment of the present technology.

[FIG. 14] FIG. 14 is a diagram showing an example of a beacon frame format exchanged
between the devices included in the communication system 10 according to the first
embodiment of the present technology.

[FIG. 15] FIG. 15 is a sequence chart showing an example of a physical header parameter
sharing process between the devices included in the communication system 10 according to
the first embodiment of the present technology.

[FIG. 16] FIG. 16 is a flowchart showing an example of a processing order of a use physical
header decision process by the information processing device 100 according to the first
embodiment of the present technology.

[FIG. 17] FIG. 17 is a flowchart showing an example of a processing order of a transmission
and reception process by the information processing device 100 according to the first
embodiment of the present technology.

[FIG. 18] FIG. 18 is a flowchart showing a packet detection determination process in the
transmission and reception process by the information processing device 100 according to the
first embodiment of the present technology.

[FIG. 191 FIG. 19 is a flowchart showing an example of a processing order of the transmission
and reception process by the information processing device 100 according to a second
embodiment of the present technology.

[FIG. 20] FIG. 20 is a diagram showing an example of the format of a PPDU exchanged
between devices included in a communication system 10 according to a third embodiment of
the present technology.

[FIG. 21] FIG. 21 is a diagram showing an example of the format of a PPDU exchanged
between devices included in a communication system 10 according to a fourth embodiment
of the present technology.

[FIG. 22] FIG. 22 is a flowchart showing a packet detection determination process in the
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transmission and reception process by the information processing device 100 according to the
fourth embodiment of the present technology.

[FIG. 23] FIG. 23 is a diagram showing an example of a beacon frame format exchanged
between devices included in a communication system 10 according to a fifth embodiment of
the present technology.

[FIG. 24] FIG. 24 is a sequence chart showing an example of a connection process between
the devices included in the communication system 10 according to the fifth embodiment of
the present technology.

[FIG. 25] FIG. 25 is a flowchart showing a packet detection determination process in the
transmission and reception process by the information processing device 100 according to the
fifth embodiment of the present technology.

[FIG. 26] FIG. 26 is a flowchart showing a packet detection determination process in the
transmission and reception process by an information processing device 100 according to a
sixth embodiment of the present technology.

[FIG. 27] FIG. 27 is a diagram showing an example of the configuration of a correlator
included in the information processing device 100 according to the sixth embodiment of the
present technology.

[FIG. 28] FIG. 28 is a diagram showing a system configuration example of a communication
system 50 according to a seventh embodiment of the present technology.

[FIG. 29] FIG. 29 is a sequence chart showing a communication processing example between
devices included in a communication system 50 according to the seventh embodiment of the
present technology.

[FIG. 30] FIG. 30 is a sequence chart showing a communication processing example between
devices included in a communication system 50 according to an eighth embodiment of the
present technology.

[FIG. 31] FIG. 31 is a diagram showing an example of the format of a PPDU exchanged
between the devices included in the communication system 10 according to a ninth
embodiment of the present technology.

[FIG. 32] FIG. 32 is a diagram showing an example of a beacon frame format exchanged
between the devices included in the communication system 10 according to the ninth
embodiment of the present technology.

[FIG. 33] FIG. 33 is a diagram showing the flow of a backoff process in the IEEE 802.11
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standard.

[FIG. 34] FIG. 34 is a diagram showing the flow of a backoff process by an information
processing device 100 according to the ninth embodiment of the present technology.

[FIG. 35] FIG. 35 is a diagram showing the flow of a backoff process by the information
processing device 100 according to the ninth embodiment of the present technology.

[FIG. 36] FIG. 36 is a flowchart showing an example of a processing order of a use physical
header decision process by the information processing device 100 according to the ninth
embodiment of the present technology.

[FIG. 37] FIG. 37 is a flowchart showing an example of a processing order of a transmission
and reception process by the information processing device 100 according to the ninth
embodiment of the present technology.

[FIG. 38] FIG. 38 is a diagram showing an example of a relation (process classification table)
between a physical header and a process performed by the information processing device 100
according to the ninth embodiment of the present technology.

[FIG. 39] FIG. 39 is a flowchart showing a packet detection and reception determination
process in the transmission and reception process by the information processing device 100
according to the ninth embodiment of the present technology.

[FIG. 40] FIG. 40 is a diagram showing an example of the format of a PPDU exchanged
between devices included in a communication system 10 according to a tenth embodiment of
the present technology.

[FIG. 41] FIG. 41 is a diagram showing an example of a relation (process classification table)
between a physical header and a process performed by an information processing device 100
according to a tenth embodiment of the present technology.

[FIG. 42] FIG. 42 is a flowchart showing a packet detection and reception determination
process in the transmission and reception process by the information processing device 100
according to the tenth embodiment of the present technology.

[FIG. 43] FIG. 43 is a diagram showing an example of the format of a PPDU exchanged
between devices included in a communication system 10 according to an eleventh
embodiment of the present technology.

[FIG. 44] FIG. 44 is a diagram showing an example of a beacon frame format exchanged
between the devices included in the communication system 10 according to the eleventh

embodiment of the present technology.
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[FIG. 45] FIG. 45 is a flowchart showing an example of a processing order of a use physical
header decision process by the information processing device 100 according to the eleventh
embodiment of the present technology.

[FIG. 46] FIG. 46 is a diagram showing an example of a relation (process classification table)
between a physical header and a process performed by the information processing device 100
according to the eleventh embodiment of the present technology.

[FIG. 47] FIG. 47 is a diagram showing an example of the format of a PPDU exchanged
between devices included in a communication system 10 according to a twelfth embodiment
of the present technology.

[FIG. 48] FIG. 48 is a flowchart showing an example of a processing order of a physical
header parameter decision process by the information processing device 200 according to the
twelfth embodiment of the present technology.

[FIG. 49] FIG. 49 is a diagram showing an example of a beacon frame format exchanged
between the devices included in the communication system 10 according to the twelfth
embodiment of the present technology.

[FIG. 50] FIG. 50 is a diagram showing an example of a relation (process classification table)
between a physical header and a process performed by the information processing device 100
according to the twelfth embodiment of the present technology.

[FIG. 51] FIG. 51 is a block diagram showing an example of a schematic configuration of a
smartphone.

[FIG. 52] FIG. 52 is a block diagram showing an example of a schematic configuration of a
car navigation device.

[FIG. 53] FIG. 53 is a block diagram showing an example of a schematic configuration of a

wireless access point.

Description of Embodiment(s)
[0028]
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 (example in which Link Strength Category field is set up in SIGNAL
field of IEEE 802.11 standard and packet detection condition is set according to information

processing device)
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2. Second embodiment (example in which no transmission is performed when packet
detection determination result is only-energy detection and transmission suppression is set)
3. Third embodiment (example in which Link Strength Category field is set up in Service
field of IEEE 802.11 standard)
4. Fourth embodiment (example in which plurality of preamble sequences with different
detection thresholds are used on transmission side and preamble correlation detector applied
by RSSI is switched on reception side)
5. Fifth embodiment (example in which physical header used by subordinate information
processing device is selected by master station side)
6. Sixth embodiment (example in which plurality of PLCP preambles for discrimination are
generated by processing part of original sequence rather than completely different sequences)
7. Seventh embodiment (example in which direct communication between slave stations is
performed)
8. Eighth embodiment (example in which physical header parameters used between direct
links are decided by slave station)
9. Ninth embodiment (example in which information regarding identifier of BSS is stored in
signal field of IEEE 802.11 standard)
10. Tenth embodiment (example in which plurality of preamble sequences are defined and
COLOR information is used together)
11. Eleventh embodiment (example in which physical header parameter decision process is
omitted)
12. Twelfth embodiment (example in which field storing information regarding identifier of
BSS in SIGNAL field of IEEE 802.11 standard is set up)
13. Application examples
[0029]
<l1. First embodiment>
[Configuration example of communication system]

FIG. 1 is a diagram showing a system configuration example of a communication
system 10 according to a first embodiment of the present technology.
[0030]

The communication system 10 is configured to include information processing

devices 100 to 103 and information processing devices 200 and 201.
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[0031]

The information processing devices 100 to 103 are, for example, portable
information processing devices that have a wireless communication function. Here, the
portable information processing devices are, for example, information processing devices
such as smartphones, mobile phones, or tablet terminals. The information processing
devices 100 to 103 are assumed to have a communication function in conformity with, for
example, a wireless local area network (LAN) standard of Institute of Electrical and
Electronic Engineers (IEEE) 802.11.  As the wireless LAN, for example, Wireless Fidelity
(Wi-Fi), Wi-Fi Direct, or Wi-Fi CERTIFIED Miracast specification (technical specification
name: Wi-Fi Display) can be used. Wireless communication using another communication
scheme may be used.

[0032]

The information processing devices 200 and 201 are, for example, fixed information
processing devices that have a wireless communication function. Here, the fixed
information processing devices are, for example, information processing devices such as
access points or base stations. As in the information processing devices 100 to 103, the
information processing devices 200 and 201 are assumed to have a communication function
in conformity with, for example, a wireless LAN standard of TIEEE 802.11. Wireless
communication using another communication scheme may be used.

[0033]

The information processing devices 200 and 201 are assumed to function as master
stations and the information processing devices 100 to 103 are assumed to function as slave
stations. That is, in the first embodiment of the present technology, a communication
example between master and slave stations in a star type topology configured by the master
and subordinate slave stations will be described. In the first embodiment of the present
technology, a communication example in which a destination for transmission by subordinate
slave stations is restricted to a master station will be described.

[0034]

The information processing devices 100 and 102 and the information processing
devices 200 and 201 are assumed to have specific functions (specific functions described in
each embodiment of the present technology). Conversely, the information processing

devices 101 and 103 are assumed to have no specific function. In this way, the information
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processing devices that have no specific function are referred to as legacy devices. The
specific function will be described in each embodiment of the present technology. The
legacy devices can be configured as, for example, information processing devices that have a
communication function in conformity with a wireless LAN standard of IEEE 802.11a, IEEE
802.11g, IEEE 802.11n, or IEEE 802.11ac.

[0035]

In the first embodiment of the present technology, a communication example
between the devices when the information processing devices 100 and 101 are connected and
the information processing devices 201 and 102 are connected will be described.

[0036]

FIG. 1 shows an example in which the communication system 10 is configured of
four slave stations (the information processing devices 100 to 103), but the number of slave
stations (the information processing devices) is not limited to 4. That is, an embodiment of
the present technology can also be applied to a communication system configured of three or
five or more slave stations (information processing devices).

[0037]

In a relation between two information processing devices performing
communication, one of the information processing devices may serve as a master slave and
the other information processing device may serve as a slave station. Connection between
two information processing devices may be direct communication connection between slave
stations.

[0038]

Here, in an autonomous distributed wireless network, a scheme referred to as carrier
sense is generally adopted as an adjustment structure for avoiding packet collision. The
carrier sense is a scheme of monitoring a nearby wireless situation for a given time and
confirming whether there is another information processing device performing transmission
before performing transmission. When reception power equal to or greater than a threshold
is detected during the confirmation, a wireless state is determined to be a busy state, a
transmission operation is stopped, and thus the transmission is not performed.

[0039]
In the carrier sense, there are two kinds of detection algorithms: preamble detection

in which detection is performed through power comparison between correlator outputs of
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specific preambles and energy detection in which detection is performed through power
comparison between received signals. In general, the two kinds of detection algorithms are
used together. Hereinafter, the two kinds of detection algorithms are collectively referred to
as the carrier sense in the description unless otherwise stated.

[0040]

As described above, when the number of information processing devices in a
network increases, there is a concern of excessive transmission suppression and a situation in
which transmission efficiency of an entire system deteriorates in the above-described carrier
sense scheme.

[0041]

Here, an example of a positional relation in which such a situation arises will be
described with reference to FIG. 1. In FIG. 1, there are two master stations (the information
processing devices 200 and 201) and four slave stations (the information processing devices
100 to 103). In FIG. 1, the information processing devices 100 and 101 are connected to the
information processing device 200 and the information processing devices 102 and 103 are
connected to the information processing device 201 to perform communication with one
another. In FIG 1, connection relations between the devices are schematically indicated by
dotted lines.

[0042]

In FIG. 1, the information processing devices 100 to 103, 200, and 201 are assumed
to be present in a positional relation in which transmission of all the information processing
devices can be mutually detected by the carrier sense.

[0043]

Here, for example, the information processing device 100 is assumed to perform
transmission to the information processing device 200 and the information processing device
102 is assumed to perform transmission to the information processing device 201.

[0044]
[Example of carrier sense detection range]

FIGS. 2 and 3 are diagrams showing system configuration examples of the
communication system 10 according to the first embodiment of the present technology.
FIGS. 2 and 3 show examples in which carrier sense detection ranges of the information

processing devices in the example shown in FIG. 1 overlap.
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[0045]

In FIGS. 2 and 3, carrier sense detection ranges 11 to 16 of the information
processing devices 100, 102, 200, and 201 are schematically indicated by dotted circles.
[0046]

Specifically, in FIGS. 2 and 3, the carrier sense detection range 11 indicates a carrier
sense detection range of the information processing device 200 and the carrier sense detection
range 12 indicates a carrier sense detection range of the information processing device 201.
[0047]

In FIG. 2, the carrier sense detection range 13 indicates a carrier sense detection
range of the information processing device 100 and the carrier sense detection range 14
indicates a carrier sense detection range of the information processing device 102.

[0048]

In FIG. 3, the carrier sense detection range 15 indicates a carrier sense detection
range of the information processing device 100 after the carrier sense detection range 13
shown in FIG. 2 is changed. The carrier sense detection range 16 indicates a carrier sense
detection range of the information processing device 102 after the carrier sense detection
range 14 shown in FIG. 2 is changed.

[0049]

As described above, the carrier sense is an example of the adjustment structure for
avoiding packet collision and is a scheme of performing transmission suppression according
to whether there is another information processing device performing transmission. The
carrier sense detection range is decided to correspond to a threshold used at the time of
detection of a signal transmitted from another information processing device.

[0050]

Here, for example, it is assumed that the information processing device 100
performs the carrier sense to perform transmission while the information processing device
102 performs transmission to the information processing device 201. For example, when
the information processing device 100 detects the transmission of the information processing
device 102, the transmission is suppressed, and thus the transmission may not be performed
until the transmission of the information processing device 102 ends.

[0051]

However, even when the information processing device 100 performs the
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transmission to the information processing device 200 during the transmission by the
information processing device 102, the information processing devices 200 and 201 which
are reception sides can also perform reception according to a ratio between desired waves and
interference waves. The desired waves are radio waves from the information processing
device 100 to the information processing device 200 or radio waves from the information
processing device 102 to the information processing device 201. The interference waves are
radio waves from the information processing device 100 to the information processing device
201 or radio waves from the information processing device 102 to the information processing
device 200.
[0052]

For example, as shown in FIG. 1, reception possibility is assumed to be higher
between the information processing devices 102 and 200 when a distance therebetween is
greater than a distance between the information processing devices 100 and 200.

Accordingly, when collision avoidance is ensured and an improvement is potentially achieved
it is important to improve efficiency of a carrier sense mechanism that suppresses
transmission.

[0053]

For example, as shown in FIG. 3, a case in which carrier sense detection thresholds
of the information processing devices 100 and 102 are changed to be set to be higher so that
mutual transmission radio waves are not detectable will be assumed. In this case, since the
information processing device 100 is configured not to detect transmission from the
information processing device 102, the information processing devices 100 and 102 can each
simultaneously perform transmission and simultaneously use radio resources.

[0054]

However, when an information processing device of a reception side does not
reliably wait for transmission opportunities despite an increase in the transmission
opportunities of an information processing device on a transmission side, a case in which a
gain is not obtained without transmission success is assumed. This example is shown in FIG
4.

[0055]
FIG. 4 is a diagram showing an example of a transmission and reception process by

the information processing devices included in the communication system 10 in a time series
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manner according to the first embodiment of the present technology.
[0056]

FIG. 4 shows an example of a case in which the information processing device 100
performs transmission to the information processing device 200 while the information
processing device 102 performs transmission to the information processing device 201 in the
example shown in FIG. 1.

[0057]

For example, as shown in FIG. 3, the information processing device 102 is in the
carrier sense detection range 11 of the information processing device 200. Therefore, when
the information processing device 200 first detects transmission (21) of the information
processing device 102 and starts reception of an interference side (22), the information
processing device 200 may not receive transmission (23) from the information processing
device 100 newly obtaining a transmission opportunity (22). In this way, even when a ratio
of signal waves to interference waves is sufficiently high, there is a concern of reception
failing.

[0058]

Accordingly, for example, raising the carrier sense detection threshold of the
information processing device 200 can be considered. However, the master station has a
plurality of subordinate information processing devices and necessarily waits simultaneously.
Therefore, when the master station uniformly raises the carrier sense detection threshold,
there is a concern that communication with the subordinate information processing devices
from which information is to be received may not be appropriately detected. Therefore, a
case in which the carrier sense detection threshold is changed is preferably restricted only to,
for example, a case in which the change in the carrier sense detection threshold is actually
necessary or a case in which improvement is reliably expected.

[0059]

Accordingly, in an embodiment of the present technology, an example in which
radio resources are appropriately reused when improvement can be achieved while
suppressing side effects caused due to the raising of the carrier sense detection threshold as
small as possible will be described. In this case, reception levels of packets transmitted and
received from a third party can also be set as examination targets.

[0060]
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Specifically, in an embodiment of the present technology, a transmission side
information processing device is configured to change content of a Physical Layer
Convergence Protocol (PLCP) header according to communication quality (for example, a
propagation attenuation amount) with a destination. A reception side information
processing device is configured to detect only a desired packet by changing a packet
detection threshold to be applied using a part of the received content of the PLCP header.
[0061]

Here, the PLCP is a protocol for transmitting a portion that is necessary to be
commonly received through modulation at a given speed irrespective of a transmission rate
and encapsulating a MAC frame to transmit a data portion subsequent to the portion by
various methods according to a device and a situation at that time.

[0062]

For example, a PLCP preamble is used to detect a packet or estimate a propagation
path gain. The PLCP header is used to convey information such as the modulation of the
data portion or the length of a frame.

[0063]
[Configuration example of information processing device]

FIG. 5 is a block diagram showing a functional configuration example of the
information processing device 100 according to the first embodiment of the present
technology. Since functional configurations (functional configurations related to wireless
communication) of the information processing devices 101 to 103, 200, and 201 are
substantially the same as those of the information processing device 100, the description
thereof will be omitted herein.

[0064]

The information processing device 100 includes a data processing unit 110, a
transmission processing unit 120, a modulation and demodulation unit 130, a wireless
interface unit 140, an antenna 141, a control unit 150, and a memory 160.

[0065]

The data processing unit 110 processes various kinds of data under the control of the
control unit 150. For example, the data processing unit 110 generates bodies of various data
frames, data packets, and the like. For example, when a transmission operation is performed,

the data processing unit 110 generates various data frames and data packets and supplies the
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various data frames and data packets to the transmission processing unit 120 in response to a
request from an upper layer. For example, when a reception operation is performed, the data
processing unit 110 processes and analyzes various data frames and data packets supplied
from the transmission processing unit 120.

[0066]

The transmission processing unit 120 performs various transmission processes under
the control of the control unit 150. For example, when a transmission operation is
performed, the transmission processing unit 120 performs a process such as addition of a
header or addition of an error detection code to a packet generated by the data processing unit
110 for media access control.  For example, the transmission processing unit 120 performs a
process such as addition of a Media Access Control (MAC) header for the MAC or addition
of an error detection code to a packet generated by the data processing unit 110. Then, the
transmission processing unit 120 supplies the processed data to the modulation and
demodulation unit 130.

[0067]

When the carrier sense is used, the transmission processing unit 120 calculates a
Network Allocation Vector (NAV) to be added. Here, as described above, the carrier sense
is an example of the adjustment structure for packet collision avoidance and is a scheme of
describing a transmission suppression time in content of a wireless packet and setting
transmission suppression in an information processing device receiving the packet. The
NAV is the transmission suppression time.

[0068]

For example, when a reception operation is performed, the transmission processing
unit 120 performs a reverse process (for example, packet error detection or analysis and
removal of a MAC header) to the transmission operation on a bit stream supplied from the
modulation and demodulation unit 130. Then, when it is confirmed that there is no error in
the data frame based on the error detection code, the transmission processing unit 120
supplies various data frames to the data processing unit 110.

[0069]

The transmission processing unit 120 performs a virtual carrier sense process. In

this case, when the NAV is set in the header of the received packet and the transmission

suppression is applied, the transmission processing unit 120 notifies the control unit 150 that
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the NAV is set and the transmission suppression is applied.
[0070]

The modulation and demodulation unit 130 performs modulation and demodulation
processes under the control of the control unit 150. For example, when a transmission
operation is performed, the modulation and demodulation unit 130 performs encoding,
interleaving, modulation, and addition of a PLCP header and a PLCP preamble on the bit
stream input from the transmission processing unit 120 based on coding and a modulation
scheme set by the control unit 150. Then, the modulation and demodulation unit 130
generates a data symbol string and supplies the data symbol string to the wireless interface
unit 140.

[0071]

For example, when a reception operation is performed, the modulation and
demodulation unit 130 performs a reverse process to the transmission operation on an input
from the wireless interface unit 140 and supplies the result to the transmission processing unit
120.  The modulation and demodulation unit 130 performs a carrier sense process. In this
case, when reception power equal to or greater than a threshold is detected or a value of
preamble correlation equal to or greater than a predetermined output is detected, the
modulation and demodulation unit 130 determines that a wireless state is a busy state and
notifies the control unit 150 that the wireless state is the busy state.

[0072]

The wireless interface unit 140 is an interface that is connected to another
information processing device to transmit and receive various kinds of information. For
example, when a transmission operation is performed, the wireless interface unit 140 converts
an input from the modulation and demodulation unit 130 into an analog signal, performs
amplification, filtering, and frequency upconverting, and transmits the result as a wireless
signal from the antenna 141. For example, when a reception operation is performed, the
wireless interface unit 140 performs a reverse process to the transmission operation on an
input from the antenna 141 and supplies the result to the modulation and demodulation unit
130.

[0073]
The control unit 150 controls reception and transmission operations of each of the

data processing unit 110, the transmission processing unit 120, the modulation and
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demodulation unit 130, and the wireless interface unit 140. For example, the control unit
150 performs delivery of information between the units, setting of communication parameters,
and scheduling of packets in the transmission processing unit 120. For example, when the
control unit 150 receives notification of carrier sense results from the modulation and
demodulation unit 130 and the transmission processing unit 120, the control unit 150
performs each process related to setting of the transmission suppression or cancellation of the
setting based on the notification.

[0074]

For example, a control unit (corresponding to the control unit 150) of the
information processing device 200 performs control such that physical headers (for example,
a PLCP preamble and a PLCP header) used for packets transmitted by another information
processing device are transmitted to another information processing device using wireless
communication.

[0075]

For example, the control unit 150 performs control such that one header is selected
from a plurality of physical header candidates (for example, PLCP preambles and PLCP
headers) and is used for a transmission target packet. Here, the plurality of physical header
candidates correspond to information regarding a plurality of physical headers (for example,
PLCP preambles and PLCP headers) transmitted from the information processing device 200.
[0076]

For example, the control unit of the information processing device 200 performs
control such that packet detection conditions (for example, detection thresholds of the PLCP
preambles) used by another information processing device are transmitted to another
information processing device using wireless communication.

[0077]

For example, the control unit 150 performs control such that one packet detection
condition is selected to be used from a plurality of packet detection conditions (for example,
detection thresholds of the PLCP preambles) in regard to a plurality of packets transmitted
from the information processing device 200 using wireless communication. Here, the
plurality of packet detection conditions correspond to the plurality of packet detection
conditions transmitted from the information processing device 200.

[0078]
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For example, the control unit 150 performs control such that one reception operation
is selected to be performed from a plurality of reception operations in regard to a plurality of
packets transmitted from the information processing device 200 using wireless
communication. The plurality of reception operations will be described according to the
first to eleventh embodiments of the present technology.

[0079]

The memory 160 has a role of a working area of data processing by the control unit
150 or a function of a storage medium that retains various kinds of data. As the memory
160, for example, a storage medium such as a non-volatile memory, a magnetic disk, an
optical disc, or a magneto-optical (MO) disc can be used. As the non-volatile memory, for
example, an electrically erasable programmable read-only memory (EEPROM) or an erasable
programmable ROM (EPROM) can be used. As the magnetic disk, for example, a hard disk
or a discoid magnetic disk can be used. As the optical disc, for example, a compact disc
(CD), a digital versatile disc recordable (DVD-R), or a Blu-Ray Disc (BD: registered
trademark) can be used.

[0080]

In each embodiment of the present technology, an example in which each
transmission succeeds when uplink transmission from the information processing device 100
to the information processing device 200 and uplink transmission from the information
processing device 102 to the information processing device 201 are performed
simultaneously (or substantially simultaneously) will be described. An embodiment of the
present technology can also be applied to transmission between the information processing
devices other than such transmission.

[0081]
[Communication example]

FIG. 6 is a sequence chart showing a communication processing example between
the devices included in the communication system 10 according to the first embodiment of
the present technology.

[0082]

FIG. 6 shows a communication processing example when uplink transmission from

the information processing device 100 to the information processing device 200 is performed.

The same also applies to a relation between other information processing devices (for
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example, the information processing devices 102 and 201).
[0083]

First, a connection process between the information processing devices 100 and 200
is performed (401). The connection process will be described in detail with reference to FIG.
8.

[0084]

Subsequently, the information processing device 200 performs a physical header
parameter decision process (402). The physical header parameter decision process will be
described in detail with reference to FIG. 10.

[0085]

Subsequently, a physical header parameter sharing process is performed between the
information processing devices 100 and 200 (403). That is, a process of sharing physical
header parameters decided through the physical header parameter decision process between
the information processing devices 100 and 200 is performed (403).

[0086]

Subsequently, the information processing device 200 performs a transmission and
reception process (405).

[0087]

The information processing device 100 performs a use physical header decision
process (404). The use physical header decision process will be described in detail with
reference to FIG. 16. Subsequently, the information processing device 100 performs the
transmission and reception process (406).

[0088]
[Example of format of Presentation-layer Protocol Data Unit (PPDU)]

FIG. 7 is a diagram showing an example of the format of a PPDU exchanged
between the devices included in the communication system 10 according to the first
embodiment of the present technology.

[0089]

The PPDU is configured to include Preamble 301, SIGNAL 302, Extension 303,
Service 304, MAC Protocol Data Unit (MPDU) 305, and Frame Check Sequence (FCS) 306.
[0090]

The Preamble 301 indicates a portion corresponding to an IEEE 802.11 Legacy
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Short Training Field (L-STF) or Legacy Long Training Field (L-LTF) shown in ¢ of FIG. 7.
The Preamble 301 is assumed to have a format compatible with this field.
[0091]

The SIGNAL 302 indicates an IEEE 802.11 Legacy SIGNAL (L-SIG) or High
Throughput SIGNAL (HT-SIG) field shown in ¢ of FIG. 7. HT Mixed Mode Format of
IEEE 802.11n is shown as an example in ¢ of FIG. 7. The HT-SIG may be replaced with a
Very High Throughput SIGNAL-A (VHT-SIG-A) field in IEEE 802.11ac and with High
Efficiency SIGNAL (HE-SIG) field in IEEE 802.11ax.

[0092]

In accordance with a format, additional fields (HT-STF, HT-LTF, VHT-STF, VHT-
LTF, and VHT-SIG-B) are attached subsequently in some cases.

[0093]

Here, in the first embodiment of the present technology, “Link Strength Category
field” is newly prepared in a part of the field of the SIGNAL 302 which is a PLCP header of
the physical header. That is, “Link Strength Category field” is newly set up in a portion
treated as being reserved in the SIGNAL 302 of the PLCP header. Each information
processing device (other than a legacy device) changes “Link Strength Category field”
according to the quality of a link with a designation at the time of transmission.

[0094]

An example in which 1 is stored in “Link Strength Category field” is shown in a of
FIG. 7. An example in which 0 is stored in “Link Strength Category field” is shown in b of
FIG. 7. In this way, the examples in which the value (0 or 1) of two stages is stored in “Link
Strength Category field” are shown in a and b of FIG. 7, but a value of 3 or more stages may
be stored.

[0095]

In this way, in the first embodiment of the present technology, “Link Strength
Category field” is set up a portion treated as being reserved in the SIGNAL 302. Thus, it is
possible to realize a specific function in the first embodiment of the present technology
without interfering with reception of the legacy device.

[0096]
In the first embodiment of the present technology, a physical header of Link Strength

Category field=0 is referred to as “long-distance physical header.” Further, a physical
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header of Link Strength Category field=1 is referred to as “short-distance physical header.”
A physical header transmitted from a legacy device is assumed to be treated as a “long-
distance physical header.”

[0097]

An information processing device (other than a legacy device) receiving a packet
including Link Strength Category field changes a detection threshold to be applied according
to content (0 or 1) of Link Strength Category field.

[0098]
[Example of connection process]

FIG. 8 is a sequence chart showing an example of a connection process between the
devices included in the communication system 10 according to the first embodiment of the
present technology.

[0099]

FIG. 8 shows a processing example until connection between the information
processing devices 100 and 200 is established. The same also applies to a relation between
the information processing devices 102 and 201.

[0100]

When connection is attempted, link quality between the information processing
devices 100 and 200 is unknown. For this reason, to reliably perform connection, the
information processing device 100 uses the same preamble detection threshold and physical
header as those of the legacy device without performing adjustment of the threshold.

[0101]

That is, the information processing device 100 sets the same value as that of a legacy
operation (an operation of the legacy device) as the preamble detection threshold (411). The
information processing device 100 sets the same format as that of a legacy operation (an
operation of the legacy device) as the format of the physical header (412).

[0102]

The information processing device 200 sets the same format as that of a legacy
operation (an operation of the legacy device) as the format of the physical header (413).
[0103]

Subsequently, scanning is performed (414), Authentication is performed (415),
Association is performed (416), and 4-way Handshake is performed (417).
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[0104]

When the connection is established in this way, the control unit of the information
processing device 200 generates a list (setting information list) of the setting information
used by each information processing device (for example, the information processing devices
(subordinate terminals) connected to the information processing device 200). The setting
information list is a list that is formed by a combination of each detection threshold of the
physical header and an application level (application condition) of the physical header used
by each information processing device. The setting information list will be described in
detail with reference to FIG. 9.

[0105]

In the embodiment of the present technology, a pair of the detection threshold of the
physical header and the application level of the physical header is referred to as a physical
header parameter.

[0106]

The information processing device 200 updates content of information already
generated in information included in the setting information list.
[0107]

[Example of content of setting information list]

FIG. 9 is a diagram schematically showing an example of content of a setting
information list 161 stored in the memory (corresponding to the memory 160 shown in FIG.
5) of an information processing device 200 according to the first embodiment of the present
technology.

[0108]

In the setting information list 161, an index 162, a detection threshold 163, and an

application level 164 are stored in association therewith.
[0109]

A value (0 or 1) indicating far or near is stored in the index 162.
[0110]

The detection threshold of the physical header decided through the physical header
parameter decision process is stored in the detection threshold 163. The physical header
parameter decision process is shown in FIG. 10.

[0111]
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The application level of the physical header decided through the physical header
parameter decision process is stored in the application level 164.

[0112]
[Operation example of physical header parameter decision process]

FIG. 10 is a flowchart showing an example of a processing order of a physical
header parameter decision process by the information processing device 200 according to the
first embodiment of the present technology.

[0113]

First, the control unit of the information processing device 200 performs tentative
decision of the physical header parameter used by the subordinate terminals in a self-basic
service set (BSS) and the self-device. The control unit of the information processing device
200 tentatively decides a detection threshold PD_near of the short-distance physical header
and a detection threshold PD_far of the long-distance physical header.

[0114]

Here, since there is no physical header of the application condition below the
detection threshold PD_far of the long-distance physical header, a setting value PD_default
for the legacy device is tentatively set as the detection threshold.

[0115]

The setting value PD_default for the legacy device is a value indicating a reference
level of the preamble detection used by the legacy device. Inthe IEEE 802.11 standard, as a
standard value, a value such as —82 dBm every 20 MHz bandwidth is referred to. As the
setting value PD_default for the legacy device, a value other than —~82 dBm may be used.
[0116]

Subsequently, the control unit of the information processing device 200 decides
application levels L_near and L_far of the physical headers based on the detection threshold
PD_near of the short-distance physical header and the detection threshold PD_far of the long-
distance physical header. Specifically, the control unit of the information processing device
200 decides the application levels L _near and L_far of the physical headers so that the
following Expressions 1 and 2 are satisfied. Here, Expressions 1 and 2 are descriptions in
which calculation in logarithm (dB) is assumed.

L near > PD near+O_near ... Expression 1

L far=-co ... Expression 2
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[0117]

Here, the application levels L near and L_far of the physical headers are thresholds
used to select physical headers (a long-distance physical header and a short-distance physical
header) to be used based on and communication quality with a destination device. For
example, when the information processing device 100 performs transmission, the application
levels L._near and L_far of the physical headers are used as thresholds at the time of selection
of the physical headers to be used as the communication quality with the destination device.
[0118]

In Expression 1, O _near is an offset amount of a margin for a preamble detection
error by a variation in a reception level. For example, a value of about 10 dBm to 20 dBm
can be used as O_near. Further, a value other than 10 dBm to 20 dBm may be used as
O_near.

[0119]

As indicated in Expression 2, L_far is set to the infinitesimal since there is no
physical header of the application condition below L _far.
[0120]

Subsequently, the control unit of the information processing device 200 performs
packet monitoring (step S701). Then, the control unit of the information processing device
200 acquires information regarding communication quality with each subordinate
information processing device in the self-BSS and information regarding communication
quality of packets from other BSSs (OBSSs) (step S701).

[0121]

Here, an example in which correlation output strength of the PLCP preamble is used
as an index of the communication quality will be described. The correlation output strength
is not a correlator output in which power is normalized, but is assumed to indicate an absolute
level obtained by multiplying a correlator output by a received signal strength indicator
(RSSI). That is, the correlation output strength is a correlator output corrected to an antenna
input conversion. When there is a reception history at a relatively close time, a record of the
correlation output strength at that time may be properly used. At the time of monitoring, the
detection threshold may be temporarily lowered so that a more reliable sample is collected.
[0122]

Here, a relation between the RSSI and a correlation output strength COL (Correlator
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Output Level) can be simply indicated by the following expression.

correlation output strength COL = RSSI x normalized correlator output
[0123]

An example of the configuration of a correlator is shown in FIG. 11.

[0124]
[Example of configuration of correlator]

FIG. 11 is a diagram showing an example of the configuration of a correlator
included in the information processing device 200 according to the first embodiment of the
present technology. FIG. 11 shows an example of the configuration of a general correlator
serving as a reference. Here, an operator (*) described in FIG. 11 indicates complex
conjugate calculation,

[0125]

Here, for the correlator, in general, there are largely two configurations according to
the characteristics of the preamble. For example, there are two configurations, a
configuration of autocorrelation detection for generally detecting a signal with certain
periodicity and a configuration of cross-correlation detection for detecting correlation with a
decided pattern. An example of the configuration of the autocorrelation detection is shown
in a of FIG 11 and an example of the configuration of the cross-correlation detection is
shown in b of FIG. 11.

[0126]

In FIG 10, the control unit of the information processing device 200 classifies
information regarding the communication quality according to “Link Strength Category
field” in the physical header used at the time of reception (step S702).

[0127]

For example, the control unit of the information processing device 200 sets a
minimum correlation output strength to COL_self far in a packet in which the BSS identifier
(BSSID) is the self-BSS and a physical header is a long-distance physical header and there is
no error.

[0128]

The control unit of the information processing device 200 sets a maximum

correlation output strength to COL _other near in a packet in which the BSS identifier

(BSSID) is the self-BSS and a physical header is a short-distance physical header and there is
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no error.
[0129]

The control unit of the information processing device 200 sets a maximum
correlation output strength to COL_other_far in a packet in which the BSS identifier (BSSID)
is the self-BSS and a physical header is a long-distance physical header and there is no error.
COL for which there is no packet sample of a corresponding condition is assumed to be
replaced with PD_default.

[0130]

Subsequently, the control unit of the information processing device 200 decides the
detection threshold PD_near of the short-distance physical header and the detection threshold
PD_far of the long-distance physical header (step S703). That is, the control unit of the
information processing device 200 corrects the tentatively decided detection threshold
PD_near of the short-distance physical header and the tentatively decided detection threshold
PD_far of the long-distance physical header so that relations of the following Expressions 3

to 5 are established (step S703).

PD_near > COL_other_near ... Expression 3
PD_far <COL_self far ... Expression 4
PD_far > COL_other far ... Expression 5

[0131]

When there is no PD_far for which Expressions 4 and 5 are compatible, PD _far is
decided so that Expression 4 is preferentially established.
[0132]

When these detection thresholds are decided (updated), the control unit of the
information processing device 200 corrects the application levels L_near and L_far of the
physical headers based on the above-described Expressions 1 and 2 (step S703).

[0133]

In this way, the detection threshold PD near of the short-distance physical header,
the detection threshold PD_far of the long-distance physical header, and the application levels
L near and L_far of the physical headers are decided. The control unit of the information
processing device 200 stores the values decided in this way in the setting information list 161
(shown in FIG. 9) and refers to the subsequent values for use for itself. Specifically, the

control unit of the information processing device 200 stores PD_far in the detection threshold
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163 corresponding to “0” of the index 162 and stores L _far in the application level 164
corresponding to “0” of the index 162. The control unit of the information processing
device 200 stores PD_near in the detection threshold 163 corresponding to “1” of the index
162 and stores L_near in the application level 164 corresponding to “1> of the index 162.
[0134]

Here, the monitoring of the nearby packets and the updating of the setting values
described above may be performed periodically or aperiodically. For example, the
monitoring and the updating may be performed periodically every given time or may be
performed whenever connection of a new subordinate terminal starts.

[0135]
[Example of carrier sense detection range]

FIGS. 12 and 13 are diagrams showing system configuration examples of the
communication system 10 according to the first embodiment of the present technology.
[0136]

FIGS. 12 and 13 show examples of the carrier sense detection ranges of the
information processing devices set based on the detection threshold PD_near of the short-
distance physical header and the detection threshold PD _far of the long-distance physical
header decided by the information processing device 200.

[0137]

In FIG. 12, carrier sense detection ranges 31 to 34 of the information processing
devices 100 and 102 are schematically indicated by dotted circles. In FIG. 13, carrier sense
detection ranges 41 to 44 of the information processing devices 200 and 201 are
schematically indicated by dotted circles.

[0138]

Specifically, in FIG. 12, the carrier sense detection range 31 indicates the carrier
sense detection range of the information processing device 100 set based on the detection
threshold PD_far of the long-distance physical header. The carrier sense detection range 33
indicates the carrier sense detection range of the information processing device 100 set based
on the detection threshold PD_near of the short-distance physical header.

[0139]
In FIG. 12, the carrier sense detection range 32 indicates the carrier sense detection

range of the information processing device 102 set based on the detection threshold PD_far of



10

15

20

25

30

CA 02953541 2016-12-22

SP358511W001
33

the long-distance physical header. The carrier sense detection range 34 indicates the carrier
sense detection range of the information processing device 102 set based on the detection
threshold PD_near of the short-distance physical header.

[0140]

In FIG. 13, the carrier sense detection range 41 indicates the carrier sense detection
range of the information processing device 200 set based on the detection threshold PD_far of
the long-distance physical header. The carrier sense detection range 43 indicates the carrier
sense detection range of the information processing device 200 set based on the detection
threshold PD_near of the short-distance physical header.

[0141]

In FIG. 13, the carrier sense detection range 42 indicates the carrier sense detection
range of Fhe information processing device 201 set based on the detection threshold PD_far of
the long-distance physical header. The carrier sense detection range 44 indicates the carrier
sense detection range of the information processing device 201 set based on the detection
threshold PD_near of the short-distance physical header.

[0142]

The examples in which the classification of two values of the short distance and the
long distance is performed have been described above, but classification of three or more
values (N values) may be performed. For example, detection thresholds of the physical
headers are set to PD_0, PD_1, ..., and PD N and the application levels of the PLCPs are set
toL 0,L_1,...,and L_N in order for the long distance. ~Further, the detection thresholds of
the physical headers and offset amounts between the application levels of the physical
headers are set to O_0, O_1, ..., and O N. In this case, values are decided so that the
following relation expressions (Expressions 6 to 9) are satisfied. Here, Expressions 6 to 9

are description in which calculation in logarithm (dB) is assumed.

PD n> COL_other n ... Expression 6
(where n =0 to N)

PD 0 <COL self 0 ... Expression 7
L n>PD ntO n ... Expression 8

(wheren=11toN)
L 0=-w ... Expression 9
[0143]
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In the case of the classification of three or more values, PD 0 is decided so that
Expression 7 is preferentially established when there is no PD_0 for which Expressions 6 and
7 are compatible.

[0144]
[Example of beacon frame format]

FIG. 14 is a diagram showing an example of a beacon frame format exchanged
between the devices included in the communication system 10 according to the first
embodiment of the present technology. Here, an example of a beacon frame transmitted
from the information processing device 200 to another information processing device will be
described.

[0145]

FIG. 14 shows an example in which an element such as “Multi Detect Parameter”
311 is newly added to a payload 310. In “Multi Detect Parameter” 311, an index (0 or 1)
indicating far or near is stored in “PLCP Header Indexes” 313 and 316. The detection
threshold PD_far of the long-distance physical header and the detection threshold PD_near of
the short-distance physical header are stored in “Preamble Detection Thresholds” 314 and
317. The application levels of the physical headers are stored in “Apply Levels” 315 and
318.

[0146]

Generated combinations are set up as combinations of “PLCP Header Index,”
“Preamble Detection Threshold,” and “Apply Level.” For example, as shown in FIG. 9, a
case in which two pairs of pieces of information (two pairs of “0” and “1” of the index 162)
are stored in the setting information list 161 will be assumed. In this case, two pairs of
combinations are set up as combinations of “PLCP Header Index,” “Preamble Detection
Threshold,” and “Apply Level.”

[0147]

Specifically, the control unit of the information processing device 200 stores each
piece of content of the setting information list 161 shown in FIG. 9 in the beacon frame to
transmit the content. That is, the control unit of the information processing device 200
stores information stored in association with “0” of the index 162 in a first combination
(“PLCP Header Index” 313 to “Apply Level” 315). The control unit of the information

processing device 200 stores information stored in association with “1” of the index 162 in a
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subsequent combination (“PLCP Header Index” 316 to “Apply Level” 318).
[0148]

Then, the control unit of the information processing device 200 transmits a beacon in
which each piece of information indicated in “Multi Detect Parameter” 311 is stored to
nearby information processing devices to inform the nearby information processing devices
of the beacon. That is, the control unit of the information processing device 200 transmits
the information regarding the packet detection condition (for example, a packet detection
threshold (the detection threshold 163 shown in FIG. 9) and a selection condition (the
application level 164 shown in FIG. 9) for selecting the packet detection threshold) to nearby
information processing devices to inform the nearby information processing devices of the
information. The selection condition can be ascertained as a selection condition for
selecting one physical header from a plurality of physical header candidates and a selection
condition of the physical header corresponding to each packet detection condition.

[0149]
[Communication example of physical header parameter sharing process]

FIG. 15 is a sequence chart showing an example of a physical header parameter
sharing process between the devices included in the communication system 10 according to
the first embodiment of the present technology.

[0150]

FIG. 15 shows an example of a sharing process in which the control unit 150 of the
information processing device 100 receives a beacon transmitted from the information
processing device 200 and shares the physical header parameters. The same also applies to
a case in which other information processing devices receive a beacon transmitted from the
information processing device 200. For example, the control unit of the information
processing device 200 can notify the subordinate terminal of the physical header parameters
using the beacon frame shown in FIG. 14.

[0151]

First, the control unit of the information processing device 200 stores a set of the
detection threshold of each physical header, and the application level of each physical header
and the index of each physical header in the beacon (421). Then, the control unit of the
information processing device 200 transmits the beacon to the subordinate information

processing devices (422 and 423).
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[0152]

When the beacon from the control unit of the information processing device 200 is
received (423), the control unit 150 of the information processing device 100 acquires and
retains the content of “Multi Detect Parameter” 311 (shown in FIG. 14) included in the
beacon (424).

[0153]

When the content of “Multi Detect Parameter” 311 included in the subsequent
beacon is changed, the control unit 150 of the information processing device 100 adopts and
retains new information after the change in the content. That is, the old information is
updated.

[0154]

When the content of “Multi Detect Parameter” 311 is already acquired and retained,
the control unit 150 of the information processing device 100 updates the retained content
based on a newly received beacon (424).

[0155]

The example in which the control unit of the information processing device 200
notifies each information processing device of the physical header parameters using the
beacon has been described FIG. 15, but the physical header parameters may be notified of
using a signal other than the beacon. For example, the control unit of the information
processing device 200 may perform the notification using a unicast data frame or
management frame to a subordinate terminal using determination by the self-device or an
information acquisition request from the subordinate terminal as a trigger. In this case, the
control unit 150 of the information processing device 100 similarly acquires and retains the
content of “Multi Detect Parameter” included in the unicast frame.

[0156]
[Operation example of use physical header decision process]

FIG. 16 is a flowchart showing an example of a processing order of a use physical
header decision process (transmission physical header selection process) by the information
processing device 100 according to the first embodiment of the present technology.

[0157]
First, the control unit 150 of the information processing device 100 monitors packets

received from designations connected to the self-device and acquires the RSSI of each
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designation (step S711). The RSSI (monitoring result) acquired in this way is set to
RSSI peer.
[0158]

When measured values of the packets received from the destinations connected to
the self-device are retained, the control unit 150 of the information processing device 100
may read the measured value to acquire the RSSI of each destination (step S711).

[0159]

- Here, in the case of the information processing device (for example, the information
processing device 100) connected to the master station (for example, the information
processing device 200), only the master station is basically set as the destination. In this
case, the reception level of a previous beacon may be used as a monitoring result.

[0160]

Subsequently, the control unit 150 of the information processing device 100
compares the acquired RSSI_peer to the application level L_near of the physical header and
decides the index of the physical header to be used for transmission by the self-device based
on the comparison result (step S712). The application level L_near of the physical header is
included in the beacon transmitted from the information processing device 200.

[0161]

For example, when the acquired RSSI_peer is greater than the application level
L_near of the physical header, the control unit 150 of the information processing device 100
decides 1 (for the short distance) as the index of the physical header to be used for
transmission by the self-device (step S712). Conversely, when the acquired RSSI peer is
equal to or less than the application level L_near of the physical header, the control unit 150
of the information processing device 100 decides 0 (for the long distance) as the index of the
physical header to be used for transmission by the self-device (step S712).

[0162]

When the index of the physical header to be used for transmission by the self-device
is already decided and a new index is decided, the already decided index is updated to the
new index (step S712).

[0163]
In FIG. 16, the example in which the use physical header is decided based on the

classification of two values of the short distance and the long distance has been described, but
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the use physical header may be decided based on classification of three or more values (N
values). For example, the application levels of the PLCPs are setto L 0, L 1, ..., L N in
order for the long distance. In this case, n satisfying the following relation expression
(Expression 10) is selected as the index of the physical header to be used for transmission.
Here, Expression 10 is description in which calculation in logarithm (dB) is assumed.

L n <RSSI peer <L n+l ... Expression 10

(where n=0to N)
[0164]

The operation example of the slave station side in the case of uplink transmission
from the slave station side to the master station side has been described with reference to FIG.
16. In the case of downlink transmission, however, the same operation may be performed
on the master station side.

[0165]

The example in which the RSSI is used has been described in FIG. 16. However,
the correlation output strength COL may be used instead of the RSSI.
[0166]

[Operation example of transmission and reception process]

FIG. 17 is a flowchart showing an example of a processing order of a transmission
and reception process by the information processing device 100 according to the first
embodiment of the present technology. In FIG. 17, the information processing device 100
will be described, but the same can also apply to the other information processing devices
(for example, the information processing device 200). That is, the transmission and
reception process is the same on both of the master station side and the terminal side.

[0167]

The control unit 150 of the information processing device 100 performs a packet
detection determination process for a time other than during transmission and during
reception (step S730). The packet detection determination process will be described in
detail with reference to FIG. 18.

[0168]

Subsequently, the control unit 150 of the information processing device 100

determines whether a determination result obtained in the packet detection determination

process is “detection” (step S721). When the determination result obtained in the packet
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detection determination process is “detection™ (step S721), the control unit 150 of the
information processing device 100 performs a reception process of continuing reception (step
S722). Then, after the reception is completed, the control unit 150 of the information
processing device 100 returns to a waiting state. When the received packet is destined for
the self-device and an instant reply is requested, the control unit 150 of the information
processing device 100 adds and transmits a physical header including the same “Link
Strength Category” field as a target packet. That is, portions in the SIGNAL field in which
the information regarding the detection thresholds is stored are set to be the same, and
information decided in the self-device is stored in other portions (for example, Modulation
and Coding Scheme (MCS) and length).

[0169]

When the determination result obtained in the packet detection determination
process is not “detection” (step S721), the control unit 150 of the information processing
device 100 determines whether the determination result obtained in the packet detection
determination process is “non-detection” (step S723). When the determination result
obtained in the packet detection determination process is “non-detection” (step S723), the
control unit 150 of the information processing device 100 determines whether there is a
packet to be transmitted (step S724).

[0170]

When there is a packet to be transmitted, the control unit 150 of the information
processing device 100 determines whether a determination state of the non-detection
continues for an inter frame space (IFS) and a backoff time or more as defined in the
procedure of Carrier Sense Multiple Access with Collision Avoidance (CSMA/CA) (step
S725).

[0171]

When the determination state of the non-detection continues for the IFS and the
backoff time or more (step S725), the control unit 150 of the information processing device
100 performs a transmission process since transmission can be performed (step $726). In
the transmission process, for example, the control unit 150 of the information processing
device 100 uses the physical header with the format of the PPDU shown in FIG. 7 for the
transmission based on the index of the physical header decided in the transmission physical

header decision process shown in FIG. 16.
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[0172]

Specifically, when 1 (for the short distance) is decided as the index in the
transmission physical header decision process, the control unit 150 of the information
processing device 100 stores 1 in the “Link Strength Category field” to perform the
transmission (step S726). Conversely, when 0 (for the long distance) is decided as the index

in the transmission physical header decision process, the control unit 150 of the information

. processing device 100 stores 0 in “Link Strength Category field” to perform the transmission

(step S726).
[0173]

For example, the control unit 150 of the information processing device 100 selects a
modulation and communication path coding scheme by which a destination device can
perform reception at a high probability according to the detection threshold corresponding to
the decided physical header for the purpose of modulation used in a data portion, and
performs the transmission using the selected scheme. For example, the control unit 150 of
the information processing device 100 may select a modulation and communication path
coding scheme (MCS (Modulation and Coding Scheme)) by which a destination device can
perform reception at a high probability according to the detection threshold corresponding to
the decided physical header and perform the transmission. When there is no packet to be
transmitted, the state returns to the waiting state.

[0174]

When the determination result obtained in the packet detection determination
process is not “non-detection” (when the determination result is “only-energy detection”)
(step S723), the control unit 150 of the information processing device 100 basically treats a
wireless state as a busy state and suppresses transmission from the self-device (step S727).
Here, the control unit 150 of the information processing device 100 performs the transmission
of the reply packet (step $729) only when the packet destined for the self-device is received
and a reply immediately after the reception is requested (step S728).

[0175]

FIG. 18 is a flowchart showing a packet detection determination process (the
processing order of step S730 shown in FIG. 17) in the transmission and reception process by
the information processing device 100 according to the first embodiment of the present

technology.
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[0176]

First, the control unit 150 of the information processing device 100 performs
measurement of the RSSI on a signal input via the antenna 141 and retains the RSSI obtained
through the measurement (step S731).

[0177]

Subsequently, the control unit 150 of the information processing device 100
performs correlation calculation of a Preamble pattern to obtain a correlator output (step
S732). The correlator output is the above-described correlation output strength COL. That
is, the correlator output is not a normalized correlator output level, but is a correlator output
converted by reflecting reception power.

[0178]

Subsequently, the control unit 150 of the information processing device 100
compares the value of the correlator output to a tentative detection threshold to determine
whether the value of the correlator output is greater than the tentative detection threshold
(step S733). Here, the tentative detection is detection performed to determine whether to
read the SIGNAL field before the detection determination. The tentative detection value is
set to a value that is equal to or less than both of PD_near and PD_far described above. The
tentative detection threshold may be set to PD;default described above.

[0179]

When the value of the correlator output is greater than the tentative detection
threshold (step S733), the control unit 150 of the information processing device 100
determines that the state is the tentative detection state (step S734). Subsequently, the
control unit 150 of the information processing device 100 reads “Link Strength Category
field” in the subsequent SIGNAL field of the physical header. As described above,
information indicating the detection threshold to be applied is stored in “Link Strength
Category field.”

[0180]

Here, the control unit 150 of the information processing device 100 retains the
content of “Preamble Detection Threshold” shared in the physical header parameter sharing
process shown in FIG. 15. The control unit 150 of the information processing device 100
decides the detection threshold to be applied (an application detection threshold) based on the
content of “Preamble Detection Threshold” and the content of “Link Strength Category field”
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(step S735).
[0181]

For example, in the case of Link Strength Category=0, the control unit 150 of the
information processing device 100 decides PD_far as the application detection threshold.
Conversely, in the case of Link Strength Category=1, the control unit 150 of the information
processing device 100 decides PD near as the application detection threshold. When the
transmission and reception process is performed, the control unit 150 of the information
processing device 100 uses the decided application detection threshold (PD_far or PD_near).
[0182]

Subsequently, the control unit 150 of the information processing device 100
compares the measured and retained RSSI to the decided application detection threshold to
determine whether the RSSI is greater than the application detection threshold (PD_far or
PD_near) (step S736). When the RSSI is greater than the application detection threshold
(step S736), the control unit 150 of the information processing device 100 sets the packet
detection determination result as “detection” (step S737).

[0183]

Here, the packet detection determination result may be set to “detection” only when
another condition is satisfied. For example, an error detection code including “Link
Strength Category field” as a target may be set up in a reserved field remaining in the
SIGNAL field. A condition that validity of the content of “Link Strength Category field” be
confirmed by the error detection code including “Link Strength Category field” as the target
may be set as an additional determination condition.

[0184]

Here, the error detection code including “Link Strength Category field” as the target
may be inserted into a reserved field remaining in the service field. A condition that validity
of the content of “Link Strength Category field” be confirmed by the error detection code
including “Link Strength Category field” as the target may be set as an additional
determination condition.

[0185]

Conversely, when the RSSI is equal to or less than the application detection

threshold (step S736), the control unit 150 of the information processing device 100

interrupts the reception (step S738). Subsequently, the control unit 150 of the information
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processing device 100 compares the RSSI to an energy detection threshold ED to determine
whether the RSSI is greater than the energy detection threshold ED (step $739). Here, for
example, the energy detection threshold ED can be set to —62 dBm every 20 MHz bandwidth.
[0186]

When the RSSI is greater than the energy detection threshold ED (step $739), the
control unit 150 of the information processing device 100 sets the packet detection
determination result to “only-energy detection” (step S740).

[0187]

When the RSSI is equal to or less than the energy detection threshold ED (step
S739), the control unit 150 of the information processing device 100 sets the packet detection
determination result to “non-detection” (step S741).

[0188]

Each of the above-described comparison processes may be performed using the
above-described correlation output strength COL instead of the RSSI.
[0189]

According to the first embodiment of the present technology, the master stations and
the slave stations can perform the transmission and reception process simultaneously (or
substantially simultaneously) and can reuse radio resources.

[0190]

For example, when a slave station (for example, the information processing device
100) performs transmission to a master station (for example, the information processing
device 200), a case in which a slave station (for example, the information processing device
102) of the OBSS side starts transmission before that transmission is assumed.

[0191]

Even in this case, the control unit 150 of the information processing device 100
performs the detection determination according to the physical header using the detection
threshold PD_near or PD_far of the physical header. For example, as shown in FIG. 12, the
carrier sense detection ranges 31 and 33 of the information processing device 100 are set.
Thus, while the information processing device 102 transmits a signal, the control unit 150 of
the information processing device 100 can treat the signal as not being detected and can
perform transmission to the information processing device 200.

[0192]
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When the information processing device 100 can perform transmission but the
information processing device 200 receives transmission of the information processing device
102 earlier, the information processing device 200 may not receive the transmission from the
information processing device 100. Accordingly, in the first embodiment of the present
technology, as shown in FIG. 13, the carrier sense detection ranges 41 and 43 of the
information processing device 200 are set. Accordingly, the information processing device
200 can wait for reception from the information processing device 100 since the transmission
of the information processing device 102 is not detected.

[0193]

Here, when the information processing device 200 uniformly raises the detection
thresholds, there is a concern of the packets from the information processing device 101
being undetectable. Accordingly, since transmission from the information processing device
101 (the legacy device) located at a long distance is treated with a long-distance physical
header to be detected, the long-distance detection threshold is applied. Thus, the
information processing device 200 can smoothly receive reception from each information
processing device.

[0194]

Here, when the IEEE 802.11 standard is assumed, the detection threshold of the L-
STF portion can be set as the “detection threshold” in the first embodiment of the present
technology. However, instead of the detection threshold of the L-STF portion, the detection
threshold of the L-LTE portion may be set or the detection threshold common to both of the
L-STF portion and the L-LTF portion may be set. By independently changing the detection
thresholds of the L-STF portion and the L-LTF portion, both of the detection thresholds may
be designated as the physical header parameters.

[0195]

The physical header parameters of the self-device may be decided based on
Capability which can be used by the other information processing devices.

[0196]
<2. Second embodiment>

In the first embodiment of the present technology, the example in which the
transmission suppression is temporarily cancelled even when the packet detection

determination result is “only-energy detection” and the transmission suppression is set has
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been described. That is, the example in which the transmission suppression is temporarily
cancelled despite the setting of the transmission suppression to transmit the reply packet only
when the packet destined for the self-device is received and the reply immediately after the
reception is requested has been described.

[0197]

In a second embodiment of the present technology, an example in which none of the
transmission is performed when the packet detection determination result is “only-energy
detection” and the transmission suppression is set will be described. The configurations of
information processing devices in the second embodiment of the present technology are
substantially the same as the configurations of the information processing devices 100 to 103,
200, and 201 shown in FIG. 1 and the like. Therefore, the same reference numerals as those
of the first embodiment of the present technology are given to common portions to those of
the first embodiment of the present technology, and the description thereof will be partially
omitted.

[0198]

Some of the prdcesses and the formats in the second embodiment of the present
technology are common to those of the first embodiment of the present technology.
Therefore, the same reference numerals as those of the first embodiment of the present
technology are given to common portions to those of the first embodiment of the present
technology, and the description thereof will be partially omitted.

[0199]
[Operation example of transmission and reception process]

FIG. 19 is a flowchart showing an example of a processing order of the transmission
and reception process by the information processing device 100 according to the second
embodiment of the present technology. In FIG. 19, a part of the transmission and reception
process shown in FIG. 17 is modified. Therefore, the same reference numerals as those of
FIG. 17 are given to common portions to the transmission and reception process shown in FIG.
17, and the description thereof will be partially omitted.

[0200]

When the determination result obtained in the packet detection determination

process is “only-energy detection” (step S723), the control unit 150 of the information

processing device 100 basically treats a wireless state as a busy state and suppresses
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transmission from the self-device (step S727). When the wireless state is treated as the busy
state in this way, all of the transmission is suppressed in the second embodiment of the
pfesent technology.

[0201]

In this way, in the second embodiment of the present technology, all of the
transmission is suppressed when the determination result obtained in the packet detection
determination process is “only-energy detection.” Thus, it is possible to further improve
safety of the operation of the transmission and reception process.

[0202]
<3. Third embodiment>

In the first embodiment of the present technology, the example in which Link
Strength Category field is set up in the SIGNAL field of the IEEE 802.11 standard has been
described.

[0203]

In a third embodiment of the present technology, an example in which Link Strength
Category field is set up in a service field of the IEEE 802.11 standard will be described.
The configurations of information processing devices in the third embodiment of the present
technology are substantially the same as the configurations of the information processing
devices 100 to 103, 200, and 201 shown in FIG. 1 and the like. Therefore, the same
reference numerals as those of the first embodiment of the present technology are given to
common portions to those of the first embodiment of the present technology, and the
description thereof will be partially omitted.

[0204]

Some of the processes and the formats in the third embodiment of the present
technology are common to those of the first embodiment of the present technology.
Therefore, the same reference numerals as those of the first embodiment of the present
technology are given to common portions to those of the first embodiment of the present
technology, and the description thereof will be partially omitted.

[0205]
[Example of format of PPDU]
FIG. 20 is a diagram showing an example of the format of a PPDU exchanged

between the devices included in the communication system 10 according to the third
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embodiment of the present technology.
[0206]

Here, the example shown in FIG. 20 is the same as the example shown in FIG. 7
except that Link Strength Category field is set up in a Service field rather than in the
SIGNAL field. Accordingly, the same reference numerals as those of FIG. 7 are given to
common portions to those of FIG. 7, and the description thereof will be partially omitted.
[0207]

The PPDU is configured to include Preamble 301, SIGNAL 307, Extension 303,
Service 308, MPDU 305, and FCS 306.

[0208]

Here, in the third embodiment of the present technology, “Link Strength Category
field” is newly prepared in a part of the field of Service 308 of the physical header. That is,
“Link Strength Category field” is newly set up in a portion treated as being reserved in
Service 308 of the physical header. Then, each information processing device (other than a
legacy device) changes “Link Strength Category field” according to the quality of a link with
a destination at the time of transmission.

[0209]

In this way, in the third embodiment of the present technology, “Link Strength
Category field” is set up in the portion treated as being reserved in Service 308. Thus, as in
the first embodiment of the present technology, it is possible to realize the specific function
without interfering with reception of the legacy device.

[0210]
[Operation example of transmission and reception process]

By replacing “SIGNAL field” with “Service field” in the transmission and reception
process (step S735) shown in FIG. 18 and performing the same process as the transmission
and reception process shown in FIGS. 17 and 18, it is possible to realize the third
embodiment of the present technology.

[0211]

Here, the error detection code including “Link Strength Category field” as the target
may be inserted into a reserved field remaining in the service field. A condition that validity
of the content of “Link Strength Category field” be confirmed by the error detection code
including “Link Strength Category field” as the target may be set as an additional
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determination condition.
[0212]

In this way, in the third embodiment of the present technology, Link Strength
Category field is set up in the Service field of the IEEE 802.11 standard. Thus, more
information can be stored than in the first embodiment of the present technology. For
example, even when the modes of PLCP are set with multiple values, the information can be
appropriately stored.

[0213]
<4. Fourth embodiment>

In the first to third embodiments of the present technology, the examples in which
the detection thresholds of PLCP are changed based on the content of the fields of the
physical header have been described.

[0214]

In a fourth embodiment of the present technology, an example in which a plurality of
preamble sequences with different detection thresholds are used on a transmission side and
preamble correlation detectors applied by the RSSI are switched on a reception side will be
described. Thus, the reception side can receive only a desired packet. The configurations
of information processing devices in the fourth embodiment of the present technology are
substantially the same as the configurations of the information processing devices 100 to 103,
200, and 201 shown in FIG. 1 and the like. Therefore, the same reference numerals as those
of the first embodiment of the present technology are given to common portions to those of
the first embodiment of the present technology, and the description thereof will be partially
omitted.

[0215]

Some of the processes and the formats in the fourth embodiment of the present
technology are common to those of the first embodiment of the present technology.
Therefore, the same reference numerals as those of the first embodiment of the present
technology are given to common portions to those of the first embodiment of the present
technology, and the description thereof will be partially omitted.

[0216]
[Example of format of PPDU]
FIG. 21 is a diagram showing an example of the format of a PPDU exchanged
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between the devices included in the communication system 10 according to the fourth
embodiment of the present technology.
[0217]

Here, the example shown in FIG. 21 is the same as the example shown in FIG. 7
except that Link Strength Category field is not set up in the SIGNAL field, but the plurality
of Preamble sequences are defined. Accordingly, the same reference numerals as those of
FIG. 7 are given to common portions to those of FIG. 7, and the description thereof will be
partially omitted.

[0218]

The PPDU is configured to include Preamble 311, SIGNAL 312, Extension 303,
Service 304, MPDU 305, and FCS 306.

[0219]

Here, in the fourth embodiment of the present technology, a sequence of a plurality
of Preambles 311 is defined. For example, as shown in a of FIG. 21, a sequence such as
“Preamble #1” is defined in Preamble 311. As shown in b of FIG. 21, a sequence such as
“Preamble #0” is defined. Then, each information processing device (other than the legacy
device) changes the sequence to be used according to the quality of the link with the
destination at the time of transmission. FIG. 21 shows an example in which two kinds of
Preambles are prepared, but three or more kinds of Preambles may be prepared.

[0220]

In the fourth embodiment of the present technology, the physical header in which the
sequence such as “Preamble #0” is used in Preamble 311 is referred to as a “long-distance
physical header.” The physical header in which the sequence such as “Preamble #1” is used
in Preamble 311 is referred to as a “short-distance physical header.” The Preamble
sequences are generated by different rules and have low mutual correlation. Preamble
sequence #0 is assumed to be the same sequence as the Preamble used by the legacy device.
[0221]

Each information processing device (other than the legacy device) receiving the
packet that includes such a physical header changes the correlator (and the thresholds
determined in detection) to be applied according to the magnitude of the RSSI of a signal.
[0222]

Here, when the IEEE 802.11 standard is assumed, “another Preamble” is assumed to
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mean that at least one of L-STF and L-LTF is different.
[0223]
[Operation example of transmission and reception process]

FIG. 22 is a flowchart showing a packet detection determination process (the
processing order of step $730 shown in FIG. 17) in the transmission and reception process by
the information processing device 100 according to the fourth embodiment of the present
technology.

[0224]

First, the control unit 150 of the information processing device 100 performs
measurement of the RSSI on a signal input via the antenna 141 and retains the RSSI obtained
through the measurement (step S751).

[0225]

Subsequently, the control unit 150 of the information processing device 100
compares the measured RSSI to the retained application levels (L_far and L _near) of the
physical headers and decides the index of the physical header to be applied to detection (step
S752). For example, as in the selection method of selecting the transmission physical
header of the self-device, it is possible to decide the index of the physical header to be
applied to the detection.

[0226]

For example, when the measured RSSI is compared to the value of L_near and the
measured RSSI is greater than L_near, the control unit 150 of the information processing
device 100 decides 1 (for the short distance) as the index of the physical header to be used for
the correlation detection of the self-device. Conversely, when the measured RSSI is equal to
or less than L_near, the control unit 150 of the information processing device 100 decides 0
(for the long distance) as the index of the physical header to be used for the correlation
detection of the self-device.

[0227]

In the decision procedure, it is assumed that there is no difference in transmission
power between the slave and master stations. However, when information regarding a
difference in the transmission power is retained in advance despite the difference in the
transmission power between the slave and master stations, the determination can be

performed after appropriate correction is applied based on the retained information regarding
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the difference in the transmission power.
[0228]

Subsequently, the control unit 150 of the information processing device 100
performs correlation calculation using the correlator corresponding to the preamble sequence
generated by the different rules, as described above, in the physical header with the decided
index (step S753). Here, a correlator output is a correlation output strength COL as in the
first embodiment of the present technology. That is, the correlator output is not a
normalized correlator output level, but is a correlator output converted by reflecting reception
power.

[0229]

Subsequently, the control unit 150 of the information processing device 100
compares the correlator output of the selected correlator to the detection threshold of the
physical header in the decided index to determine whether the value of the correlator output
is greater than the detection threshold (step S754).

[0230]

When the value of the correlator output is greater than the detection threshold (step
S754), the control unit 150 of the information processing device 100 sets the packet detection
determination result as “detection” (step S755).

[0231]

When the value of the correlator output is equal to or less than the detection
threshold (step S754), the control unit 150 of the information processing device 100
compares the measured RSSI to the energy detection threshold ED (step S756). Then, the
control unit 150 of the information processing device 100 determines whether the RSSI is
greater than the energy detection threshold ED (step S756).

[0232]

When the RSSI is greater than the energy detection threshold ED (step S756), the
control unit 150 of the information processing device 100 sets the packet detection
determination result to "only-energy detection" (step S757).

[0233]

When the RSSI is equal to or less than the energy detection threshold ED (step

S756), the control unit 150 of the information processing device 100 sets the packet detection

determination result to "non-detection" (step S758).
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[0234]

Here, when the IEEE 802.11 standard is assumed, the detection threshold of the L-
STF portion can be set as the “detection threshold” in the fourth embodiment of the present
technology. However, instead of the detection threshold of the L-STF portion, the detection
threshold of the L-LTE portion may be set or the detection threshold common to both of the
L-STF portion and the L-LTF portion may be set. By independently changing the detection
thresholds of the L-STF portion and the L-LTF portion, both of the detection thresholds may
be designated as the physical header parameters.

[0235]
<5. Fifth embodiment>

A fifth embodiment of the present technology is a modification example of the
fourth embodiment of the present technology. An example in which a master station side
selects a physical header which is used by a subordinate information processing device will
be described. An example in which a reception side operates correlators of preamble
sequences which are candidates normally in parallel will be described.

[0236]

The configurations of information processing devices in the fifth embodiment of the
present technology are substantially the same as the configurations of the information
processing devices 100 to 103, 200, and 201 shown in FIG. 1 and the like. Therefore, the
same reference numerals as those of the first to fourth embodiments of the present technology
are given to common portions to those of the first to fourth embodiments of the present
technology, and the description thereof will be partially omitted.

[0237]

Some of the processes and the formats in the fifth embodiment of the present
technology are common to those of the first to fourth embodiments of the present technology.
Therefore, the same reference numerals as those of the first to fourth embodiments of the
present technology are given to common portions to those of the first to fourth embodiments
of the present technology, and the description thereof will be partially omitted.

[0238]
[Example of beacon frame format]
FIG. 23 is a diagram showing an example of a beacon frame format exchanged

between the devices included in a communication system 10 according to the fifth
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embodiment of the present technology. Since FIG. 23 is a modification example of FIG. 14,
the same reference numerals as those of FIG. 14 are given to common portions to those of
FIG. 14, and the description thereof will be partially omitted.

[0239]

FIG. 23 shows an example in which an element such as “Multi Detect Assignment”
321 is newly added to Payload 320 along with “Multi Detect Parameter” 311.

[0240]

In “Multi Detect Assignment” 321, information for specifying the subordinate
information processing devices is stored in “Association ID” 323 and 325. In FIG. 23, the
example in which Association ID is stored as the information for specifying the information
processing devices is shown, but other information capable of specifying the information
processing devices may be stored. For example, MAC addresses may be stored.

[0241]

The index (0 or 1) of the physical header to be used by the information processing
devices is stored in “PLCP Header Index™ 324 and 326. Such combinations are arranged
and stored in regard to all of the subordinate information processing devices (other than the
legacy devices).

[0242]

The control unit of the information processing device 200 transmits a beacon in
which the information indicated in “Multi Detect Parameter” 311 and “Multi Detect
Assignment” 321 is stored to nearby information processing devices to inform the nearby
information processing devices of the beacon.

[0243]
[Communication example of physical header parameter sharing process]

FIG. 24 is a sequence chart showing an example of a connection process between the
devices included in the communication system 10 according to the fifth embodiment of the
present technology.

[0244]

Since FIG. 24 is a modification example of FIG. 15, the description of common
portions to those of FIG. 15 will be partially omitted. That is, FIG. 24 shows an example in
which physical header parameters are included in a beacon to be transmitted and information

for designating the physical header to be used by each subordinate information processing
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device is also included in the beacon to be transmitted.
[0245]

First, the control unit of the information processing device 200 stores a set of the
detection threshold of each physical header, and the application level of each physical header
and the index of each physical header in “Multi Detect Parameter” 311 (shown in FIG. 23) of
the beacon (431).

[0246]

The control unit of the information processing device 200 stores the set of the
information for designating the physical header to be used by each subordinate information
processing device in “Multi Detect Assignment” 321 (shown in FIG. 23) of the beacon (432).
[0247]

Here, a case in which content of the “Multi Detect Assignment” field is stored will
be described.  The control unit of the information processing device 200 confirms whether a
generation function and a correlation detection function for the Preamble sequences
designated by the Capability of each subordinate information processing device are supported,
and then stores only the corresponding Preamble sequence. When each subordinate
information processing device corresponding to a specific function selects the physical
header to be used, information regarding link quality between the master station and each
subordinate slave station is determined to be used. Therefore, packets received from
destinations connected to the self-device are monitored (or retained measured values are read)
and the RSSI for each destination is acquired to be used. Instead of the RSSI, the above-
described correlation output strength COL may be used.

[0248]

Subsequently, the control unit of the information processing device 200 transmits the
beacon to the subordinate information processing devices (433 and 434).

[0249]

When the beacon from the information processing device 200 is received (434), the
control unit 150 of the information processing device 100 acquires and retains each piece of
content included in the beacon (435). That is, the control unit 150 of the information
processing device 100 acquires and retains the content of “Multi Detect Parameter” 311 and
the content of “Multi Detect Assignment” 321 (shown in FIG. 23) included in the beacon
(435).
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[0250]

The control unit 150 of the information processing device 100 uses the
corresponding physical header according to the index of the physical header designated with
the beacon by the master station (the information processing device 200). That is, the
control unit 150 of the information processing device 100 does not perform the autonomous
determination.

[0251]
[Operation example of transmission and reception process]

FIG. 25 is a flowchart showing a packet detection determination process (the
processing order of step S730 shown in FIG. 17) in the transmission and reception process by
the information processing device 100 according to the fifth embodiment of the present
technology.

[0252]

FIG. 25 shows an example in which each master station and each slave station
corresponding to the specific function operate all of the correlators of the PLCP Preambles
supported by the self-device in parallel.

[0253]

First, the control unit 150 of the information processing device 100 performs
measurement of the RSSI on a signal input via the antenna 141 and retains the RSSI obtained
through the measurement (step S761).

[0254]

Subsequently, the control unit 150 of the information processing device 100 inputs
an input signal to each correlator and performs correlation calculation (step S762). That is,
the control unit 150 of the information processing device 100 calculates correlation between
the preambles simultaneously in the correlators (step S762).

[0255]

Here, as each detection threshold for determining the detection based on each
correlator output, the detection threshold of each physical header designated from the master
station is used in the physical header parameter sharing process. The correlator output is the
correlation output strength COL as in the first embodiment of the present technology. That
is, the correlator output is not a normalized correlator output level, but is a correlator output

converted by reflecting reception power.
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[0256]

Subsequently, the control unit 150 of the information processing device 100
determines whether the correlator output of a certain correlator among the plurality of
correlators is greater than the corresponding detection threshold (step S763).

[0257]

When the correlator output of the certain correlator among the plurality of
correlators is greater than the corresponding detection threshold (step S763), the control unit
150 of the information processing device 100 sets the packet detection determination result as
“detection” (step S764).

[0258]

When none of the correlator outputs of the plurality of correlators is greater than the
corresponding detection threshold (step S763), the control unit 150 of the information
processing device 100 compares the measured RSSI to the energy detection threshold ED
(step S765). Then, the control unit 150 of the information processing device 100 determines
whether the RSSI is greater than the energy detection threshold ED (step S765).

[0259]

When the RSSI is greater than the energy detection threshold ED (step S$765), the
control unit 150 of the information processing device 100 sets the packet detection
determination result to "only-energy detection" (step S766).

[0260]

When the RSSI is equal to or less than the energy detection threshold ED (step
S§765), the control unit 150 of the information processing device 100 sets the packet detection
determination result to "non-detection" (step S767).

[0261]
<6. Sixth embodiment>

A sixth embodiment of the present technology is a modification example of the
fourth embodiment of the present technology. An example in which a plurality of PLCP
preambles for discrimination are generated by processing part of an original sequence rather
than completely different sequences will be described. Thus, it is possible to simplify the
configuration of the plurality of correlators on a reception side. By setting the preamble
sequence of the processing origin as a sequence of a format for a legacy device, it is also

possible to detect a preamble for an information processing device not corresponding to a
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specific function according to a condition, and thus it is possible to allow backward
compatibility to partially remain.
[0262]

The configurations of information processing devices in the sixth embodiment of the
present technology are substantially the same as the configurations of the information
processing devices 100 to 103, 200, and 201 shown in FIG. 1 and the like. Therefore, the
same reference numerals as those of the first to fourth embodiments of the present technology
are given to common portions to those of the first to fourth embodiments of the present
technology, and the description thereof will be partially omitted.

[0263]

Some of the processes and the formats in the sixth embodiment of the present
technology are common to those of the first to fourth embodiments of the present technology.
Therefore, the same reference numerals as those of the first to fourth embodiments of the
present technology are given to common portions to those of the first to fourth embodiments
of the present technology, and the description thereof will be partially omitted.

[0264]
[Example of format of PPDU]

The format of the PPDU in the sixth embodiment of the present technology is the
same as the example of the format shown in FIG. 21.

[0265]

That is, in the sixth embodiment of the present technology, a sequence of a plurality
of Preambles 311 (in FIG. 21) is defined. For example, as shown in a of FIG. 21, a sequence
such as “Preamble #1” is defined in Preamble 311. As shown in b of FIG. 21, a sequence
such as “Preamble #0” is defined. Then, each information processing device (other than the
legacy device) changes the sequence to be used according to the quality of the link with the
destination at the time of transmission. FIG. 21 shows an example in which two kinds of
Preambles are prepared, but three or more kinds of Preambles may be prepared.

[0266]

In the sixth embodiment of the present technology, the physical header in which the
sequence such as “Preamble #0” is used in Preamble 311 is referred to as a “long-distance
physical header.” The physical header in which the sequence such as “Preamble #1” is used

in Preamble 311 is referred to as a “short-distance physical header.” Preamble sequence #0
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is assumed to be the same sequence as the Preamble used by the legacy device.
[0267]

Here, the sixth embodiment of the present technology and the fourth embodiment of
the present technology are different in a method of generating a Preamble sequence other
than Preamble #0. Specifically, in the sixth embodiment of the present technology, a
sequence other than Preamble #0 is obtained by processing a part of the content through
positive and negative inversion using Preamble #0 as a base. The processing is not limited
to the positive and negative inversion. For example, another calculation may be performed,
for example, a part of content may be decimated and set to 0, as long as a certain sequence is
used as a base to perform the processing.

[0268]

Here, when the IEEE 802.11 standard is assumed, “another Preamble sequence” is
assumed to mean a sequence in which a difference is made by applying the above-described
processing to at least one of L-STF and L-LTF.

[0269]

Each information processing device (other than the legacy device) receiving the
packet that includes such a physical header changes the correlation calculation (and the
packet detection determination threshold) to be applied according to the magnitude of the
RSSI of a signal.

[0270]
[Operation example of physical header parameter decision process]

A physical header parameter decision process in the sixth embodiment of the present
technology is substantially the same as that of the fourth embodiment of the present
technology. Here, in the sixth embodiment of the present technology, the following
extension may be added to a relation expression of a determination standard of the detection
threshold of each physical header.

[0271]

The above-described Expressions 3 and 6 may be replaced by introducing a
threshold offset in which deterioration due to the inclusion of the processing such as the
positive and negative inversion is considered into the preamble sequence. For example,
when an output expectation value of the original correlator with respect to an input of the

preamble of which a part is subjected to the positive and negative inversion is multiplied by A,
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Expression 3 can be changed to the following Expression 11 and Expression 6 can be
changed as in the following Expression 12. Here, Expressions 11 and 12 are description in
which calculation in logarithm (dB) is assumed.

PD_near > COL_other_near+A_near ... Expression 11

PD_n>COL_other ntA n ... Expression 12

(where n=0to N)

[0272]
[Operation example of transmission and reception process]

FIG. 26 is a flowchart showing a packet detection determination process (the
processing order of step S730 shown in FIG. 17) in the transmission and reception process by
the information processing device 100 according to the sixth embodiment of the present
technology.

[0273]

First, the control unit 150 of the information processing device 100 performs
measurement of the RSSI on a signal input via the antenna 141 and retains the RSSI obtained
through the measurement (step S771).

[0274]

Subsequently, the control unit 150 of the information processing device 100
compares the measured RSSI to the retained application levels (L_far and L_near) of the
physical headers and decides the index of the physical header to be applied to detection (step
S772). For example, as in the selection method of selecting the transmission physical
header of the self-device, it is possible to decide the index of the physical header to be
applied to the detection.

[0275]

For example, when the measured RSSI is compared to the value of L near and the
measured RSSI is greater than L_near, the control unit 150 of the information processing
device 100 decides 1 (for the short distance) as the index of the physical header to be used for
the correlation detection of the self-device. Conversely, when the measured RSSI is equal to
or less than L_near, the control unit 150 of the information processing device 100 decides 0
(for the long distance) as the index of the physical header to be used for the correlation
detection of the self-device.

[0276]
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In the decision procedure, it is assumed that there is no difference in transmission
power between the slave and master stations. However, when information regarding a
difference in the transmission power is retained in advance despite the difference in the
transmission power between the slave and master stations, the determination can be
performed after appropriate correction is applied based on the retained information regarding
the difference in the transmission power.

[0277]

Subsequently, the control unit 150 of the information processing device 100 switches
internal calculation of the correlator and performs the correlation calculation to correspond to
the preamble sequence of the physical header with the decided index (step S773). Here, the
switching of the internal calculation is the same process as the process corresponding to
“positive and negative inversion on a part of content” which is the above-described method of
generating the PLCP Preamble portion.

[0278]
[Example of configuration of correlator]

FIG. 27 is a diagram showing an example of the configuration of a correlator
included in the information processing device 100 according to the sixth embodiment of the
present technology. Here, a of FIG. 27 is a modification example of a of FIG. 11 and b of
FIG. 27 is a modification of b of FIG. 11.  FIG. 27 shows an example of the configuration of
the correlator in which calculation of sign inversion is applied based on a switch signal
determined with the RSSI. By realizing the configuration in this way, it is possible to easily
configure the correlator of another preamble.

[0279]

For example, when an input PLCP Preamble is correctly consistent with calculation
of the correlator, it is possible to obtain a large correlator output. However, when the
calculation is different, the correlator output decreases. Therefore, the packet to be detected
can accordingly be selected. Here, definition of the “correlator output” is the same as the
above-described definition of the “correlator output.”

[0280]

For example, the calculation of the correlator may be switched to correspond to the

preamble sequence of the physical header with the decided index or the detection threshold

may be switched without changing the calculation. Both of the calculation and the detection
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threshold may be switched. Thus, it is possible to realize the process of selecting the packet
to be detected according to a situation. FIG. 26 shows an example in which both of the
calculation and the detection threshold are switched.

[0281]

In FIG. 26, the control unit 150 of the information processing device 100 switches
the calculation of the correlator and the detection threshold to correspond to the preamble
sequence of the physical header with the decided index (step S773). That is, the calculation
of the correlator and the detection threshold are set based on the decided index (step S773).
[0282]

Subsequently, the control unit 150 of the information processing device 100
compares the correlator output to the corresponding detection threshold to determine whether
the value of the correlator output is greater than the detection threshold (step S774).

[0283]

When the value of the correlator output is greater than the detection threshold (step
S774), the control unit 150 of the information processing device 100 sets the packet detection
determination result as “detection” (step S775).

[0284]

When the value of the correlator output is equal to or less than the detection
threshold (step S774), the control unit 150 of the information processing device 100
compares the measured RSSI to the energy detection threshold ED (step $776). Then, the
control unit 150 of the information processing device 100 determines whether the RSSI is
greater than the energy detection threshold ED (step S776).

[0285]

When the RSSI is greater than the energy detection threshold ED (step S776), the
control unit 150 of the information processing device 100 sets the packet detection
determination result to "only-energy detection" (step S777).

[0286]

When the RSSI is equal to or less than the energy detection threshold ED (step
S§776), the control unit 150 of the information processing device 100 sets the packet detection
determination result to "non-detection" (step S778).

[0287]

<7. Seventh embodiment>
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In the first to sixth embodiments of the present technology, the communication
examples between the master and slave stations in the star type topology configured by the
master and subordinate slave stations have been described. In the communication examples,
the destination of the subordinate slave stations is restricted to the master station. Here, the
first to sixth embodiments of the present technology can also be applied to direct
communication between subordinate slave stations.

[0288]

Accordingly, in a seventh embodiment of the present technology, an example in
which direct communication between subordinate slave stations (for example,
communication between information processing devices 101 and 104 shown in FIG. 28) is
performed will be described.

[0289]
[Configuration example of communication system]

FIG. 28 is a diagram showing a system configuration example of a communication
system 50 according to the seventh embodiment of the present technology.
[0290]

FIG. 28 is a modification example of FIG. 1 and is different from FIG. 1 in that the
information processing device 104 is added. The configuration of the information
processing device 104 is substantially the same as the configurations of the information
processing devices 100 to 103, 200, and 201 shown in FIG. 1 and the like. Therefore, the
same reference numerals as those of the first to sixth embodiments of the present technology
are given to common portions to those of the first to sixth embodiments of the present
technology, and the description thereof will be partially omitted.

[0291]

The communication system 50 is configured to include information processing
devices 100 to 104, 200, and 201.

[0292]

The information processing device 104 is an information processing device
corresponding to the information processing devices 100 to 103 and is, for example, a
portable information processing device that has a wireless communication function.

[0293]

In this way, in the seventh embodiment of the present technology, an example in
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which direct communication between subordinate slave stations (for example,
communication between the information processing devices 101 and 104) in the star type
topology configured by the master and subordinate slave stations is performed will be
described.

[0294]

[Communication example]

FIG. 29 is a sequence chart showing a communication processing example between
the devices included in the communication system 50 according to the seventh embodiment
of the present technology.

[0295]

FIG. 29 shows an example of a communication process when direct transmission
between the information processing devices 100 and 104 is performed. The same also
applies to a relation between the other slave stations.

[0296]

Here, a setup process of the direct communication basically conforms to a tunneling
direct link setup (TDLS) function of the IEEE 802.11 standard. In FIG. 29, a state in which
the information processing devices 100 and 104 are already connected to the information
processing device 200 and the operation described in the first embodiment of the present
technology is performed is assumed in the description.

[0297]

First, a direct link connection process is performed among the information
processing devices 100, 104, and 200 (441). That is, each of the information processing
devices 100 and 104 performs an establishment protocol of the direct link via the access point
(the information processing device 200) (441). Thus, a direct link searching process can be
performed without alteration of the protocol. The direct link connection process is the same
as the standard definition, and thus the detailed description will be omitted herein.

[0298]

Subsequently, the control unit of the information processing device 200 performs a
physical header parameter decision process (442). In this way, in the seventh embodiment
of the present technology, the master station (the information processing device 200) decides
the physical header parameters used in the direct link between subordinate slave stations.

Therefore, the slave stations do not perform the physical header parameter decision process.
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The physical header parameter decision process by the master station is the same as that of
the first embodiment of the present technology.
[0299]

Subsequently, a physical header parameter sharing process is performed among the
information processing devices 100, 104, and 200 (443). In this way, in the seventh
embodiment of the present technology, the physical header parameters to be used in the direct
link between the subordinate slave stations are also decided by the master station (the
information processing device 200). Therefore, the physical header parameter sharing
process is not performed between the slave stations performing the direct link. The physical
header parameter sharing process between the master and slave stations is the same as that of
the first embodiment of the present technology.

[0300]

Subsequently, each of the information processing devices 100 and 104 performs the
use physical header decision process (444 and 446). Here, the physical header for the
partner during the direction link connection is decided according the communication quality
of the link with the partner independently from the master station. The standard or the like
of the determination is the same as that of the first embodiment of the present technology.
That is, the use physical header decision process between the slave stations is the same as that
of the first embodiment of the present technology.

[0301]

Subsequently, each of the information processing devices 100 and 104 performs the
transmission and reception process (445 and 447). The transmission and reception process
is the same as that of the first embodiment of the present technology except that the
transmission and reception between the slave stations are performed instead of the
transmission and reception between the master and slave stations. The format of the PPDU
in the seventh embodiment of the present technology is the same as that of the first
embodiment of the present technology.

[0302]
<8. Eighth embodiment>

In the seventh embodiment of the present technology, the example in which the

master station decides the physical header parameters used for the direct link has been

described. However, the slave stations (the slave stations performing direct link) may
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decide the physical header parameters used for the direct link.
[0303]

Accordingly, in an eighth embodiment of the present technology, an example in
which slave stations (slave stations performing the direct link) decide physical header
parameters used for the direct link will be described.

[0304]

The system configuration according to the eighth embodiment of the present
technology is the same as that of the seventh embodiment of the present technology.
Therefore, the same reference numerals as those of the seventh embodiment of the present
technology are given to common portions to those of the seventh embodiment of the present
technology, and the description thereof will be partially omitted.

[0305]
[Communication example]

FIG. 30 is a sequence chart showing a communication processing example between
devices included in a communication system 50 according to the eighth embodiment of the
present technology.

[0306]

FIG. 30 is a modification example of FIG. 29 and there are common portions to those
of FIG. 29. Therefore, the description of the common portions to those of FIG. 29 will be
partially omitted.

[0307]

First, a direct link connection process is performed among the information
processing devices 100, 104, and 200 (451). The direct link connection process is the same
as that of the seventh embodiment of the present technology.

[0308]

Subsequently, each of the information processing devices 100 and 104 performs a
physical header parameter decision process (452 and 453). In this way, in the eighth
embodiment of the present technology, the slave stations (the information processing devices
100 and 104) with which there are connection destinations other than the master station
autonomously decide the physical header parameters for the direct link. The physical
header parameter decision process can be performed in substantially the same way as the

process performed by the master station (the information processing device 200) in the first
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embodiment of the present technology. However, sampling targets of COL_self near and
COL_self_far are the same BSSID, but are different in that the sampling targets are restricted
to the slave stations (the information processing devices) directly connected to the self-device.
[0309]

Subsequently, a physical header parameter sharing process is performed between the
information processing devices 100 and 104 (454). In this way, each of the information
processing devices 100 and 104 performing the direct link periodically exchanges the
physical header parameters for the direct link decided through the physical header parameter
decision process in the direct link. Then, each of the information processing devices 100
and 104 ascertains an operation expected by the direct link partner. A frame to be used for
the exchange may be set to a data frame or may be set to a management frame.

[0310]

Subsequently, each of the information processing devices 100 and 104 performs a
use physical header decision process (455 and 457). In this way, each of the information
processing devices 100 and 104 independently decides the physical header for each partner
based on the parameters notified of by the direct link partner apart from the parameters for
the master station. The standard or the like of the determination is the same as that of the
first embodiment of the present technology.

[0311]

Subsequently, each of the information processing devices 100 and 104 performs the
transmission and reception process (456 and 458). The transmission and reception process
is the same as that of the seventh embodiment of the present technology
[0312]
<9. Ninth embodiment>

In the first embodiment of the present technology, the example in which Link
Strength Category field is set up in the SIGNAL field of the IEEE 802.11 standard has been
described.

[0313]

In a ninth embodiment of the present technology, an example in which a field storing
information regarding a BSS identifier is added to the SIGNAL field of the IEEE 802.11
standard in addition to Link Strength Category field will be described. By storing the

information regarding the BSS identifier in this way, it is possible to further improve packet
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selection precision. The configurations of information processing devices in the ninth
embodiment of the present technology are substantially the same as the configurations of the
information processing devices 100 to 103, 200, and 201 shown in FIG. 1 and the like.
Therefore, the same reference numerals as those of the first embodiment of the present
technology are given to common portions to those of the first embodiment of the present
technology, and the description thereof will be partially omitted.

[0314]

Some of the processes and the formats in the ninth embodiment of the present
technology are common to those of the first embodiment of the present technology.
Therefore, the same reference numerals as those of the first embodiment of the present
technology are given to common portions to those of the first embodiment of the present
technology, and the description thereof will be partially omitted.

[0315]
[Example of format of PPDU]

FIG. 31 is a diagram showing an example of the format of a PPDU exchanged
between the devices included in the communication system 10 according to the ninth
embodiment of the present technology.

[0316]

Here, the example shown in FIG. 31 is the same as the example shown in FIG. 7
except that a BSS COLOR field is set up in the SIGNAL field. Accordingly, the same
reference numerals as those of FIG. 7 are given to common portions to those of FIG. 7, and
the description thereof will be partially omitted.

[0317]

The PPDU is configured to include Preamble 301, SIGNAL 331, Extension 303,
Service 304, MPDU 305, and FCS 306.

[0318]

In the ninth embodiment of the present technology, the “Link Strength Category”
field and the “BSS COLOR?” field storing information (COLOR information) regarding the
BSS identifier are set up in parts of the SIGNAL field of the physical header. In FIG. 31, the
“Link Strength Category” field is indicated by Link Strength Category and the “BSS
COLOR field is indicated by COLOR.

[0319]
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Here, the COLOR information (BSS COLOR information) is information which is
informed of in advance by a connected partner device (for example, the master station) and is
information (for example, a numerical value) which can identify a basic service set (BSS) to
which the self-device belongs. That is, the COLOR information (BSS COLOR information)
is an example of an identifier for identifying a network. The BSSID is stored as the same
information in the MAC header. Here, the COLOR information can be expressed in a
physical layer (PLCP layer) in a simpler form than the BSSID.

[0320]

An example of a case in which the information processing device (the master or
slave station) transmitting the physical header belongs to the BSS set to “1” as the COLOR
information is shown in a and b of FIG. 31.

[0321]

In this way, in the ninth embodiment of the present technology, the “Link Strength
Category” field and the “COLOR?” field are set up in portions treated as being reserved in the
SIGNAL 311. Thus, it is possible to realize the specific function in the ninth embodiment of
the present technology without interfering with reception of the legacy device.

[0322]

In the ninth embodiment of the present technology, a physical header of Link
Strength Category=0 is referred to as a “long-distance physical header.” Further, a physical
header of Link Strength Category=1 is referred to as a “short-distance physical header.” A
physical header transmitted from a legacy device is assumed to be treated as a “long-distance
physical header.”

[0323]

The information processing device (other than the legacy device) receiving a packet
that includes at least one of the Link Strength Category field and the COLOR field can
acquire content of each of the fields. Then, based on the content of each of the fields, the
information processing device can change the reception operation and the detection threshold
to be applied.

[0324]

A connection process is the same as that of the first embodiment of the present

technology. A physical header parameter decision process is also substantially the same as

that of the first embodiment of the present technology. Here, the COLOR information is
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information which can be acquired in the physical layer. Therefore, unlike the BSSID
information, the COLOR information can be used without waiting for a combination of FCS
(present at the end of the PPDU) in the PPDU. Accordingly, when the physical header
parameter decision process is performed, classification can be performed using the COLOR
information rather than the BSSID when the master station collects information regarding
communication quality of packets from other BSSs (OBSSs).

[0325]

The order of a physical header parameter sharing process is the same as that of the
first embodiment of the present technology. In the ninth embodiment of the present
technology, however, information regarding “COLOR” (the BSS identifier in the physical
layer) and “TxPower” (transmission power of the master station) is also additionally
transferred in addition to “Multi Detect Parameter.” An example of the frame format used
in this case is shown in FIG. 32.

[0326]
[Example of beacon frame format]

FIG. 32 is a diagram showing an example of a beacon frame format exchanged
between the devices included in a communication system 10 according to the ninth
embodiment of the present technology. ~Since FIG. 32 is a modification example of FIG. 14,
the same reference numerals as those of FIG. 14 are given to common portions to those of
FIG. 14, and the description thereof will be partially omitted.

[0327]

FIG. 32 shows an example in which elements such as “COLOR Info” 341 and
“TxPower Info” 342 are newly added to Payload 340 in addition to “Multi Detect Parameter”
311.

[0328]

The BSS identifier in the physical layer is stored in “COLOR Info” 341. The BSS
identifier corresponds to the BSS identifier stored in the “BSS COLOR?” field shown in FIG.
31.

[0329]

Information regarding transmission power of the information processing device (for

example, the master station) transmitting a beacon is stored in “TxPower Info” 342.

[0330]



10

15

20

25

30

CA 02953541 2016-12-22

SP358511W001
70

For example, the control unit of the information processing device 200 transmits a
beacon in which the information is stored in “Multi Detect Parameter” 311, “COLOR Info”
341, and “TxPower Info” 342 to the nearby information processing devices to inform the
nearby information processing devices of the beacon.

[0331]

The information processing device informed of the beacon acquires the information
stored in “Multi Detect Parameter” 311, “COLOR Info” 341, and “TxPower Info” 342 from
the beacon to retain the information. That is, the information processing device retains
content of “Multi Detect Parameter,” the BSS identifier in the physical layer, and the
transmission power of a communication partner (for example, the master station).

[0332]

When the content of the beacon is retained and subsequently information included in
a subsequent beacon is changed, information included in a latest beacon (latest information)
is adopted and retained.

[0333]

The master station may notify of the content of “Multi Detect Parameter,” the BSS
identifier in the physical layer, and the transmission power of the self-device using a signal
other than the beacon transmission. For example, the master station may perform the
notification using a unicast data frame or management frame to a subordinate terminal using
determination by the self-device or an information acquisition request from the subordinate
terminal as a trigger.

[0334]
[Example of backoff process]

FIG. 33 is a diagram showing the flow of a backoff process in the IEEE 802.11
standard. In FIG. 33, the horizontal axis represents a time axis. On the upper side of the
horizontal axis, states of the information processing device (BUSY 500 to BUSY 502, IFS,
and Tx 503) are schematically indicated by rectangles. On the lower side of the horizontal
axis, numerical values indicating the number of backoff slots (backoff counters) are shown.
A timing of a request 504 for transmission from an upper layer and a timing of random
backoff time generation 505 are schematically indicated by rectangles and arrows.

[0335]

For example, when a carrier sense state transitions to an IDLE state after BUSY, a
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latency time of the IFS is inserted every time. For example, when the carrier sense state
transitions to the IDLE state after BUSY 500 to BUSY 502, the latency time of the IFS is
inserted. The backoff counter remains stopped during reception of the physical header, as
indicated by numerical values on the lower side of the horizontal axis shown in FIG. 33.
[0336]

[Example of backoft process when reception is cancelled]

FIG. 34 is a diagram showing the flow of a backoff process by the information
processing device 100 according to the ninth embodiment of the present technology. The
horizontal axis, states (BUSY 510 to BUSY 512 and IFS) of the information processing
device on the upper side of the horizontal axis, and numerical values indicating the number of

backoff slots (backoff counter) on the lower side of the horizontal axis shown in FIG. 34 are

- the same as those in FIG. 33.

[0337]

FIG. 34 shows an example of a case in which two information processing devices
521 and 522 located at positions distant from the information processing device 100 transmit
packets. The horizontal axis related to the information processing devices 521 and 522 and
states (PLCP 513, PLCP 514, and PSDU) of the information processing devices on the upper
side of the horizontal axis are the same as those in FIG. 33.

[0338]

FIG. 34 shows an example in which the information processing device 100 stops
receiving packets based on PLCP 513 and PLCP 514 included in the packets when the
information processing device 100 receives the packets transmitted from the information
processing devices 521 and 522 (515 and 516). Thus, it is possible to shorten times of
BUSY 511 and BUSY 512.

[0339]

However, for example, in an environment that is crowded with the information
processing devices and in which traffic is congested, the backoff counter is assumed not to
decrease even when a process of stopping the reception from the distant information
processing devices and transitioning to the IDLE state is performed. For example, as shown
in FIG. 34, even when the reception of the packets from the information processing devices
521 and 522 is stopped (515 and 516), the backoff counter remains “8” and does not decrease

from “8” in this state. In this way, even when the frame reception determined to be
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ignorable is cancelled, IFS is added after transition from BUSY to IDLE. Therefore, during
the IFS, the backoff counter does not decrease in this state. Until the backoff counter
becomes 0, the information processing device 100 may not perform transmission. In this
way, in the crowded environment (congested environment), there is a concern of a
transmission opportunity not increasing even when the reception of ignorable packets is
stopped.  Accordingly, it is important to improve an advantageous effect of obtaining a
transmission opportunity of the information processing device 100. An example in which
the transmission opportunity of the information processing device 100 is improved is shown
in FIG. 35.

[0340]

[Example of backoff process when backoff counter decreases without inserting IFS]

FIG. 35 is a diagram showing the flow of a backoff process by the information
processing device 100 according to the ninth embodiment of the present technology. Since
FIG. 35 is an example corresponding to FIG. 34, the same reference numerals are given to
common portions to those of FIG. 34, and the description thereof will be partially omitted.
[0341]

As in FIG. 34, FIG. 35 shows an example in which, when the information processing
device 100 receives packets transmitted from the information processing devices 521 and 522,
the reception is stopped based on the PLCP 513 and PLCP 514 included in the packets (515
and 516). In FIG. 35, the reception is stopped (the reception is cancelled) and the backoff
counter decreases by a time (elapsed time) related to the reception, assuming the IDLE state.
In FIG. 35, immediately after the reception is stopped (the reception is cancelled), the backoff
counter decreases without latency of IFS (that is, without inserting IFS).

[0342]

For example, as shown in FIG. 35, when reception of a packet from the information
processing device 521 is stopped (515), a time length from a start time of the physical header
to a current time is calculated. Then, a time slot conversion value of the length (time length)
is subtracted from the backoff counter at a time. For example, “4 (=8—4)” is calculated as
the time length from the start time of the physical header to the current time. Then, the
value “4” is subtracted from the backoff counter “8” and “4” is obtained as the backoff
counter. Further, application of IFS before subsequent carrier sense is also cancelled and

subtraction of the backoff counter instantly starts.
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[0343]

In this way, by cancelling the application of IFS and subtracting the backoff counter
corresponding to a physical header time, it is possible to efficiently obtain a transmission
opportunity.

[0344]

Here, for example, when enhanced distributed channel access (EDCA) is used, a
plurality of backoff counters operate in some cases. Accordingly, when the plurality of
backoff counters operate, this process is performed on all of the counters.

[0345]

In this way, the control unit 150 of the information processing device 100 can
perform control such that a latency time corresponding to IFS does not occur after the stop of
the reception. In this case, after the stop of the reception of the packet, the control unit 150
can convert a time length from a transition time of the carrier sense to BUSY to a reception
stop time at the time of reception of the packet into a slot time and can subtract the slot time
from the backoff counter.

[0346]

Here, in the above-described subtraction process, the backoff counter after the
subtraction is also assumed to be a negative value. In this case, the counter can be set to 0.
That is, when a result after the subtraction is a negative value, the control unit 150 of the
information processing device 100 can treat the result as 0.

[0347]

As another variation, when the backoff counter after the subtraction is a negative
value, the result may be returned to the positive absolute value of the negative value and then
used. For example, when a time slot conversion value of the time length in which a counter
value before subtraction is 1 and is BUSY is 2, a value “—1 (=1-2)” after the subtraction is
returned and the counter value can remain 1. Thus, when there are different information
processing devices under the same condition that the counter value before the subtraction be
2, cases in which counts simultaneously become 0 and collision occurs can be reduced.
However, in the return case, the return in the result is greater than the counter value before
the subtraction is prohibited. That is, when a result after the subtraction is a negative value,
the control unit 150 of the information processing device 100 can set a value obtained by

returning the negative value to a positive value so that the value does not exceed the backoff
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counter before the subtraction.
[0348]

As still another variation, when the backoff counter after the subtraction is a
negative value, a random number may be generated in the range between a value equal to or
less than the backoff counter before the subtraction and 0 and the random number may be set
to a value after the subtraction. That is, the random backoff may be performed with a width
of the original value of the backoff counter before Busy.

[0349]

In this example, the carrier sense of the physical layer has been described.
However, when transmission suppression is applied by virtual carrier sense and a BUSY state
is entered, the above-described process at the time of stop of the reception may not be
performed.

[0350]
[Operation example of use physical header decision process]

FIG. 36 is a flowchart showing an example of a processing order of a use physical
header decision process (transmission physical header selection process) by the information
processing device 100 according to the ninth embodiment of the present technology. The
use physical header decision process is basically the same as that of the first embodiment of
the present technology, but is different in that RSSI peer is corrected based on TxPower
notified of by a partner.

[0351]

First, the control unit 150 of the information processing device 100 monitors packets
received from designations connected to the self-device and acquires the RSSI of each
designation (step S781). The RSSI (monitoring result) acquired in this way is set to
RSSI peer.

[0352]

When measured values of the packets received from the destinations connected to
the self-device are retained, the control unit 150 of the information processing device 100
may read the measured value to acquire the RSSI of each destination (step S781).

[0353]
Here, in the case of the information processing device (for example, the information

processing device 100) connected to the master station (for example, the information
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processing device 200), only the master station is basically set as the destination. In this
case, the reception level of a previous beacon may be used as a monitoring result.
[0354]

Subsequently, the control unit 150 of the information processing device 100 corrects
the acquired RSSI_peer in consideration of a transmission power difference (step S782).
For example, “TxPower” information (stored in “TxPower Info” 342 shown in FIG. 32)
notified of by the master station in the physical header parameter sharing process is referred
to as TP_peer. Further, transmission power to be used for transmission to the master station
by the information processing device 100 is referred to as TP self. In this case, the
corrected RSSI_adjusted can be obtained by the following Expression 13. Here, Expression
13 is description in which calculation in logarithm (dB) is assumed.

RSSI_adjusted = RSSI_peer+(TP_self~TP peer) ... Expression 13
[0355]

Here, RSSI_adjusted indicates an estimated value of the RSSI expected when the
master station side receives transmission from the information processing device 100.
However, when information corresponding to TP_peer may not be obtained, RSSI_adjusted
may be substituted with RSSI_peer.

[0356]

Subsequently, the control unit 150 of the information processing device 100
compares the corrected RSSI_adjusted to the application level L_near of the physical header
and decides the index of the physical header to be used for transmission by the self-device
based on the comparison result (step S783). The application level L_near of the physical
header is included in a beacon transmitted from the information processing device 200.
[0357]

For example, when the corrected RSSI_adjusted is greater than the application level
L_near of the physical header, the control unit 150 of the information processing device 100
decides 1 (for the short distance) as the index of the physical header to be used for
transmission by the self-device (step S783). Conversely, when the corrected RSSI_adjusted
is equal to or less than the application level L_near of the physical header, the control unit
150 of the information processing device 100 decides 0 (for the long distance) as the index of
the physical header to be used for transmission by the self-device (step S783).

[0358]
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When the index of the physical header to be used for transmission by the self-device
is already decided and a new index is decided, the already decided index is updated to the
new index (step S783).

[0359]

In FIG. 36, the example in which the use physical header is decided based on the
classification of two values of the short distance and the long distance has been described, but
the use physical header may be decided based on classification of three or more values (N
values). For example, the application levels of the physical headers are setto L 0, L 1, ...,
L_N in order for the long distance. In this case, n satisfying the following relation
expression (Expression 14) is selected as the index of the physical header to be used for
transmission. Here, Expression 14 is description in which calculation in logarithm (dB) is
assumed.

L _n <RSSI_adjusted <L _n+1 ... Expression 14

(where n=0to N)

[0360]

In FIG. 36, the operation example on the slave station side in the case of uplink
transmission from the slave station side to the master station side has been described.
However, in the case of downlink transmission, the same operation may be performed on the
master station side. In this case, the content of the process on the master station side is the
same as the content of the process shown in FIG. 36. However, when there are a plurality of
connection partners, classification of monitoring results of received packets is assumed to be
managed for each of the packet transmission sources and RSSI_adjusted is assumed to be
calculated individually for each link.

[0361]

The example in which the RSSI is used has been described in FIG. 36. However,
the correlation output strength COL may be used instead of the RSSI.
[0362]

[Operation example of transmission and reception process]

FIG. 37 is a flowchart showing an example of a processing order of a transmission
and reception process by the information processing device 100 according to the ninth
embodiment of the present technology. In FIG. 37, the information processing device 100

will be described, but the same can also apply to the other information processing devices
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(for example, the information processing device 200). That is, the transmission and
reception process is the same on both of the master station side and the terminal side.
[0363]

The control unit 150 of the information processing device 100 performs a packet
detection and reception determination process for a time other than during transmission and
reception (step S800). The packet detection and reception determination process will be
described in detail with reference to FIG. 39.

[0364]

Subsequently, the control unit 150 of the information processing device 100
determines whether there is a packet to be transmitted (step S791). When there is no packet
to be transmitted (step S791), the operation of the transmission and reception process ends.
[0365]

When there is a packet to be transmitted (step S791), the control unit 150 of the
information processing device 100 determines whether the information processing device 100
acquires a transmission right (step $792).

[0366]

Here, the acquisition state of the transmission right is assumed to be, for example, a
state in which a backoff counter in which the carrier sense result decreases according to an
IDLE time is 0.

[0367]

When the information processing device 100 acquires the transmission right (step
S792), the control unit 150 of the information processing device 100 transmits the packet
(step S794).  When the information processing device 100 does not acquire the transmission
right (step S792), the control unit 150 of the information processing device 100 determines
whether the packet to be transmitted is an instant reply to a packet received from a
communication partner (step S793).

[0368]

A packet which is an instant reply to the packet received from the communication

partner is, for example, a CTS frame, an ACK frame, a Block Ack frame.
[0369]
When the packet to be transmitted is not the instant reply to the packet received from

the communication partner (step S793), the operation of the transmission and reception
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process ends without transmitting the packet. When the packet to be transmitted is the
instant reply to the packet received from the communication partner (step $793), the control
unit 150 of the information processing device 100 transmits the packet (step $794). In this
way, the packet which is the instant reply to the packet received from the communication
partner can be transmitted irrespective of the carrier sense state.

[0370]

In this way, the information processing device 100 transmits the packet when there is
a packet to be transmitted and the transmission right is acquired and when the packet to be
transmitted is the instant reply to the packet from the communication partner.

[0371]

In this case, the control unit 150 of the information processing device 100 transmits
the packet using the physical header with the format shown in a or b of FIG. 31 based on the
index of the physical header decided in the use physical header decision process at the time of
transmission of the packet.

[0372]

For example, the control unit 150 of the information processing device 100 selects a
modulation and communication path coding scheme by which a destination device can
perform reception at a high probability according to the detection threshold corresponding to
the decided physical header for the purpose of modulation used in a data portion, and
performs the transmission using the selected modulation and communication path coding
scheme. For example, the control unit 150 of the information processing device 100 may
select a modulation and communication path coding scheme (MCS) by which a destination
device can perform reception at a high probability according to the detection threshold
corresponding to the decided physical header and perform the transmission.

[0373]
[Operation example of packet detection and reception determination process]

FIG. 38 is a diagram showing an example of a relation (process classification table)
between a physical header and a process performed by the information processing device 100
according to the ninth embodiment of the present technology. FIG. 38 will be described in
detail with reference to FIG. 39.

[0374]

FIG. 39 is a flowchart showing a packet detection and reception determination
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process (the processing order of step S800 shown in FIG. 37) in the transmission and
reception process by the information processing device 100 according to the ninth
embodiment of the present technology.

[0375]

First, the control unit 150 of the information processing device 100 measures the
RSSI on a signal input via the antenna 141 and retains the RSSI obtained through the
measurement (step S801). The control unit 150 of the information processing device 100
performs the correlation calculation of a preamble pattern to obtain a correlator output (step
S801). The correlator output is the above-described correlation output strength COL. That
is, the correlator output is not a normalized correlator output level, but is a correlator output
converted by reflecting reception power.

[0376]

In this way, each of the master and slave stations corresponding to the respective
functions in the ninth embodiment of the present technology performs measurement of the
RSSI and monitoring of the correlator output on the signal input via the antenna during the
waiting state (step S801).

[0377]

Subsequently, the control unit 150 of the information processing device 100
performs the correlation calculation of the pattern and compares the output (the correlator
output) to the tentative detection threshold (step $S802). Here, the tentative detection
threshold is a detection threshold for reading the SIGNAL field before this determination
process. As the tentative detection threshold, for example, a value equal to or less than both
of PD_near and PD_far can be used. For example, PD_default can be used as the tentative
detection threshold.

[0378]

When the value of the correlator output is equal to or less than the tentative detection
threshold (step S802), the control unit 150 of the information processing device 100
compares the measured RSSI to the energy detection threshold ED (step S803). Then, the
control unit 150 of the information processing device 100 determines whether the RSSI is
greater than the energy detection threshold ED (step S803). The energy detection threshold
ED may be set to be the same as the above-described value.

[0379]
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When the RSSI is greater than the energy detection threshold ED (step S803), the
control unit 150 of the information processing device 100 retains the carrier sense BUSY
state (step S804) and ends the packet detection and reception determination process.
Conversely, when the RSSI is equal to or less than the energy detection threshold ED (step
S803), the control unit 150 of the information processing device 100 transitions the state to a
carrier sense IDLE state (step S805) and ends the packet detection and reception
determination process.

[0380]

When the value of the correlator output is greater than the tentative detection
threshold (step S802), the control unit 150 of the information processing device 100
determines that the state is the tentative detection state and transitions the state to the carrier
sense BUSY state (step S806). Subsequently, the control unit 150 of the information
processing device 100 decodes the subsequent SIGNAL field in the physical header to read
information or the like in the SIGNAL field (step S807). Specifically, the “Link Strength
Category” field, the “COLOR? field, and the cyclic redundancy check (CRC) of the physical
header are read. As described above, the information indicating the detection threshold to
be applied is stored in the “Link Strength Category” field.

[0381]

The control unit 150 of thé information processing device 100 combines the read
information and the process classification table shown in FIG. 38 and decides a subsequent
process (step S807).

[0382]

Specifically, the control unit 150 of the information processing device 100 calculates
the CRC of the physical header to confirm whether there is an error of the physical header.
Here, when there is an error in the physical header, validity of the value of the field may not
be confirmed. Therefore, as shown in FIG. 38, when there is an error in the physical header,
a subsequent process is decided as “reception stop (ERROR).” When there is no error in the
CRC of the physical header, the process is decided based on content of the “Link Strength
Category” field and the “COLOR” field.

[0383]
Here, the control unit 150 of the information processing device 100 decides the

detection threshold to be applied based on “Preamble Detection Threshold” shared in the
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above-described physical header parameter sharing process. Specifically, when Link
Strength Category=0, the detection threshold PD_far is used. When Link Strength
Category=1, the detection threshold PD_near is used. Here, when the physical header
having no Link Strength Category field is tentatively detected, a value (for example, PD_far)
with the lowest level can be used as the detection threshold.

[0384]

Subsequently, the control unit 150 of the information processing device 100
compares the decided detection threshold to the value of the correlator output. When the
value of the correlator output is less than the decided detection threshold, as shown on the
upper part of FIG. 38, the subsequent process is decided as “reception stop (IDLE).”
However, as shown in the upper part of FIG. 38, when there is a COLOR field and the value
of the COLOR field is the same as the value of the BSS to which the self-device belongs, the
subsequent process is exceptionally decided as “reception.” Thus, it is possible to avoid a
case in which detection of the packet which is originally received fails due to a change in the
reception level.

[0385]

Conversely, when the value of the correlator output is equal to or greater than the
decided detection threshold, as shown in the lower part of FIG. 38, the subsequent process is
decided as “reception.” However, as shown in the lower part of FIG. 38, when there is a
COLOR field and the value of the COLOR field is different from the BSS to which the self-
device belongs, the subsequent process is exceptionally decided as “reception stop (BUSY).”
Thus, it is possible to avoid a case in which detection of a desired packet fails due to
reception of a packet which it is not originally necessary to receive.

[0386]
In this way, the control unit 150 of the information processing device 100 decides

ke

one of “reception,” “reception stop (IDLE),” “reception stop (BUSY),” and “reception step
(ERROR)” as the subsequent process (step S807).
[0387]

Here, for example, when the long-distance detection threshold is used in the case of
the device in the self-BSS, a packet is assumed to arrive with a weak level. Therefore, when
the threshold (the long-distance detection threshold) which is a comparison target is

inconsistent with a detection level, the packet can be estimated to be a packet from the other
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BSS. In this case, the reception can be stopped. For example, when the long-distance
detection threshold is used and the RSSI is considerably large, the reception can be stopped.
[0388]

Accordingly, here, when there is no COLOR field and the value of the correlator
output is equal to or greater than the decided detection threshold (the threshold to be applied)
in the process classification table shown in FIG. 38, a modification example of a case in
which the subsequent process is decided as “reception” is indicated. For example, in this
case, when the value of the correlator output is considerably greater than the threshold to be
applied (for example, the value of the correlator output is equal to or greater by a given value
or more), the subsequent process can be decided as “reception stop (BUSY)” or “reception
stop (IDLE).”

[0389]

For example, a case in which “Link Strength Category” in the PLCP header does not
provide a detection threshold with the highest level or a case in which the value of the
correlator output is considerably greater than the decided detection threshold (the threshold to
be applied) is assumed. For example, when the use physical header is decided based on
binary classification of the short distance and the long distance, the long-distance detection
threshold is a value which does not provide the detection threshold with the highest level.
In this case, when the value of the correlator output is considerably greater than the threshold
to be applied, the threshold to be applied and the value of the correlator output are considered
to be large and inconsistent. This state can be inferred to be a case in which the packet
transmitted from the other BSS is detected. Accordingly, in this case, since it is not
necessary to perform the reception to the end, the reception can be stopped.

[0390]

For example, a case in which the detection thresholds are set to first, second, and
third detection thresholds in descending order is assumed when the use physical header is
decided based on ternary classification. In this case, the second or third detection threshold
is the value which does not provide the detection threshold with the highest level. In this
case, for example, when the threshold to be applied is the third detection threshold and the
value of the correlator output is greater than the second detection threshold, the threshold to
be applied and the value of the correlator output can be determined to be large and

inconsistent.  Similarly, for example, when the threshold to be applied is the second
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detection threshold and the value of the correlator output is greater than the first detection
threshold, the threshold to be applied and the value of the correlator output can be determined
to be large and inconsistent. This state can be inferred to be a case in which the packet
transmitted from the other BSS is detected as in the above-described binary case, and thus the
reception can be stopped. In particular, when the threshold to be applied is the third
detection threshold and the value of the correlator output is greater than the first detection
threshold, a possibility of detection of the packet transmitted from the other BSS is
considered to be high.

[0391]

For example, when the packet transmitted from the other BSS is also estimated to be
detected in a case in which the use physical header is decided based on classification of 4 or
more values, the reception can be stopped.

[0392]

Whether “reception stop (BUSY)” is set or “reception stop (IDLE)” is set can be
decided base on a comparison result between the threshold and the value of the correlator
output. For example, a case in which the value of the correlator output is greater than the
decided detection threshold (the threshold to be applied) by a given value (for example, 20
dB or more) is assumed to be an inconsistent treatment target. When the value of the
correlator output is greater than the threshold one step higher than “Link Strength Category”
in the PLCP header in the inconsistent treatment, “reception stop (BUSY)” can be set. For
example, when the use physical header is decided based on the binary classification of the
short distance and the long distance, the threshold one step higher is a short-distance
detection threshold. When the value of the correlator output is not greater than the threshold
one step higher than “Link Strength Category” in the PLCP header in the inconsistent
treatment, “reception stop (IDLE)” can be set. For example, when the use physical header is
decided based on the binary classification of the short distance and the long distance and the
value of the correlator output is between the short-distance detection threshold and the long-
distance detection threshold, “reception stop (IDLE)” can be set.

[0393]

Even when there is no COLOR information in the SIGNAL field, the classification
of the process may be set to “reception stop (IDLE)” or “reception stop (BUSY)” according
to the strength of the correlator output and the content of the SIGNAL field. For example,
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when the format described in the SIGNAL field does not correspond to the self-device, the
classification of the process is normally set to “reception stop (BUSY).” Exceptionally,
when the format described in the SIGNAL field does not correspond to the self-device and
the strength of the correlator output is equal to or less than a predetermined level, the
classification of the process may be set to “reception stop (IDLE).”

[0394]

When “reception” is decided as the subsequent process (step S808), the control unit
150 of the information processing device 100 continuously receives the tentatively detected
packet to the end (step S809). When the received packet is destined for the self-device and
an instant reply is requested, the physical header including the same “Link Strength
Category” field as a target packet is added to be transmitted. That is, a portion in the
SIGNAL field in which information regarding the detection threshold is stored is set to be
identical, and information decided by the self-device is stored in other portions (for example,
MCS and length).

[0395]

When “reception stop (BUSY)” is decided as the subsequent process (step S808),
the control unit 150 of the information processing device 100 stops the reception of the
tentatively detected packet at an end time point of the physical header and returns the state to
the waiting state (step S810). Here, the carrier sense state is treated as being BUSY up to
the end time of the packet (step S811). A frame interval (Inter Frame Space (IFS)) before an
attempt of subsequent transmission is set to arbitration IFS (AIFS) or distributed coordination
function IFS (DIFS).

[0396]

When “reception stop (IDLE)” is decided as the subsequent process (step S808), the
control unit 150 of the information processing device 100 stops the reception of the
tentatively detected packet at the end time point of the physical header and returns the state to
the waiting state (step S812). Steps S807 to S812 are examples of a first procedure.

[0397]

Subsequently, the control unit 150 of the information processing device 100
compares the measured RSSI to the energy detection threshold ED (step S813). When the
measured RSSI is greater than the energy detection threshold ED (step S813), the control unit

150 of the information processing device 100 retains the carrier sense state as the BUSY state
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(step S814). The frame interval (IFS) before an attempt of subsequent transmission is set to
AIFS or DIFS.
[0398]

Conversely, when the measured RSSI is equal to or less than the energy detection
threshold ED (step S813), the control unit 150 of the information processing device 100
transitions the carrier sense state to the IDLE state (step S815).

[0399]

When the IDLE state transitions to the IDLE state (step S815 and S816) in this way,
the frame interval (IFS) before an attempt of subsequent transmission is set to AIFS (step
S819). Then, a process of tracing back up to a preamble start time (or a physical header
start time) of the packet of which the reception is stopped, treating the carrier sense as IDLE,
and invalidating the detection is performed (step S820).

[0400]

Specifically, as in the example shown in FIG. 35, a time length (a time length from
the packet detection determination time point by the Preamble or the start time of the physical
header to a current time) in which the physical carrier sense result is BUSY is calculated.
Then, the time slot conversion value of the length is subtracted from the backoff counter at a
time. The application of the IFS previous to the subsequent carrier sense is also cancelled
and subtraction of the backoff counter starts instantly (step S820). When the backoff
counter after the subtraction is a negative value, as described above, for example, a random
number generated in a range between 0 and a value equal to or less than a backoff counter
value before the subtraction which is set to 0 and is returned to the positive absolute value of
the negative value to be used can be set to a value after the subtraction.

[0401]

When “reception stop (ERROR)” is decided as the subsequent process (step S808),
the control unit 150 of the information processing device 100 stops receiving the tentatively
detected packet at the end time point of the physical header and returns the state to the
waiting state (step S812).

[0402]

Subsequently, the control unit 150 of the information processing device 100
compares the measured RSSI to the energy detection threshold ED (step S813). When the
measured RSSI is greater than the energy detection threshold ED (step S813), the control unit
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150 of the information processing device 100 retains the carrier sense state in the BUSY state
(step S814). The packet is treated as being an error and the frame interval (IFS) before an
attempt of subsequent transmission is set to extended IFS (EIFS).

[0403]

Conversely, when the measured RSSI is equal to or less than the energy detection
threshold ED (step S813), the control unit 150 of the information processing device 100
transitions the carrier sense state to the IDLE state (step S815).

[0404]

Since “reception stop (ERROR)” is decided as the subsequent process (step S816),
the frame interval (IFS) before an attempt of subsequent transmission is set to EIFS (step
S817). Then, the control unit 150 of the information processing device 100 determines
whether the correlator output strength is less than a minimum detection threshold (step S818).
That is, it is determined whether the correlator output strength is less than the minimum
detection threshold in “Preamble Detection Threshold” shared in the above-described PLCP
header parameter sharing process (step S818).

[0405]

When the correlator output strength is less than the minimum detection threshold
(step S818), the process proceeds to step S820. That is, the control unit 150 of the
information processing device 100 traces back up to the preamble start time (or the physical
header start time) of the stopped packet, treats the carrier sense as IDLE, and invalidates the
detection (step S820). Steps S807, S808, S812, S813, and S815 to S820 are examples of a
second procedure.

[0406]

In this way, it is possible to more effectively acquire the transmission opportunity by
stopping the reception and transiting to the IDLE state.
[0407]

Here, when the IEEE 802.11 standard is assumed, the detection threshold of the L-
STF portion can be set as the “detection threshold” in the ninth embodiment of the present
technology. However, instead of the detection threshold of the L-STF portion, the detection
threshold of the L-LTE portion may be set or the detection threshold common to both of the
L-STF portion and the L-LTF portion may be set. By independently changing the detection
thresholds of the L-STF portion and the L-LTF portion, both of the detection thresholds may
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be designated as the physical header parameters.
[0408]

In this way, the control unit 150 of the information processing device 100 performs
control such that the reception of the packet is stopped during the reception according to a
first condition. In this case, the control unit 150 of the information processing device 100
can perform an operation according to a second condition assuming that a carrier sense is in
an idle state for a time from start of the reception of the packet to stop of the reception of the
packet.

[0409]

For example, a condition that the COLOR information designated in the physical
header in the received packet be different from the COLOR information of a network
belonging to the information processing device 100 can be set as the first condition. For
example, a condition that a preamble correlator output level of the packet during the
reception in antenna input conversion be less than a packet detection threshold derived from
information described in the physical header of the packet can be set as the first condition.
In this case, the control unit 150 can derive the packet detection threshold based on matching
between an index described in the physical header of the packet and a table of thresholds
shared in advance.

[0410]

For example, a condition that a CRC calculation result obtained when a physical
header of the received packet is a target be identical to the CRC described in the physical
header can be set as the first condition.

[0411]

For example, a condition that reception power of the packet during the reception be
less than a pre-decided energy detection threshold can be set as the second condition. For
example, a condition that transmission suppression by virtual carrier sense not be applied at
the time of stopping of the reception of the packet can be set as the second condition.

[0412]

For example, a condition related to a CRC calculation result obtained when a
physical header of the packet is a target and related to a preamble correlator output level in
antenna input conversion can be set as the second condition. For example, a condition that a

CRC calculation result obtained when a physical header of the packet is a target not be
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identical to CRC information described in the physical header and the preamble correlator
output level be less than a minimum packet detection threshold among applicable packet
detection thresholds can be set as the second condition. In this case, the control unit 150 of
the information processing device 100 can determine necessity and non-necessity of the
operation using the second condition.

[0413]

For example, when the second condition is not satisfied after stop of the reception of
the packet, the control unit 150 of the information processing device 100 prohibits
transmission from the information processing device 100 during a transmission continuity
period of the packet transfer. However, in this case, when the frame which is destined for
the information processing device 100 and requests a reply is received, the control unit 150
may transmit the reply to the frame.

[0414]

For example, the second condition may include the first condition.
[0415]

When the packet detection condition is satisfied (for example, the value of the
correlator output is equal to or greater than the decided detection threshold), the control unit
150 of the information processing device 100 decides the subsequent process as “reception.”
However, when the COLOR information is present in the COLOR field and the COLOR
information is different from the COLOR information of the network to which the
information processing device 100 belongs, the subsequent process is decided as “reception
stop (IDLE).” That is, the reception of the packet is stopped and the state returns to the
waiting state.

[0416]

For example, when the packet detection condition is not satisfied (for example, the
value of the correlator output is less than the decided detection threshold), the control unit
150 decides the subsequent process as “reception stop (IDLE).” However, when the
COLOR information is present in the COLOR field and the COLOR information is identical
to the COLOR information of the network to which the information processing device 100
belongs, the subsequent process is decided as “reception.” That is, the packet reception
process is continued.

[0417]
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<10. Tenth embodiment>

In the fourth embodiment of the present technology, the example in which the
plurality of Preamble sequences are defined has been described. In a tenth embodiment of
the present technology, as in the fourth embodiment of the preset technology, an example in
which selection precision is further improved by defining a plurality of Preamble sequences
and using COLOR information together will be described. The configurations of
information processing devices in the tenth embodiment of the present technology are
substantially the same as the configurations of the information processing devices 100 to 103,
200, and 201 shown in FIG. 1 and the like. Therefore, the same reference numerals as those
of the first embodiment of the present technology are given to common portions to those of
the first embodiment of the present technology, and the description thereof will be partially
omitted.

[0418]

The tenth embodiment of the present technology is a modification example of the
fourth embodiment of the present technology. Therefore, some of processes and formats in
the tenth embodiment of the present technology are also common portions to those of the
fourth embodiment of the present technology. Therefore, the same reference numerals as
those of the fourth embodiment of the present technology are given to common portions to
those of the fourth embodiment of the present technology, and the description thereof will be
partially omitted.

[0419]
[Example of format of PPDU]

FIG. 40 is a diagram showing an example of the format of a PPDU exchanged
between the devices included in the communication system 10 according to the tenth
embodiment of the present technology.

[0420]

Here, the example shown in FIG. 40 is the same as the example shown in FIG. 21
except that a BSS COLOR field is set up in the SIGNAL field. Accordingly, the same
reference numerals as those of FIG. 21 are given to common portions to those of FIG. 21, and
the description thereof will be partially omitted.

[0421]
The PPDU is configured to include Preamble 311, SIGNAL 351, Extension 303,
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Service 304, MPDU 305, and FCS 306.
[0422]

Here, in the tenth embodiment of the present technology, a “BSS COLOR?” field
storing information (COLOR information) regarding a BSS identifier is set up in a part of the
SIGNAL field of the physical header. In FIG. 40, the “BSS COLOR? field is indicated as
COLOR. BSS COLOR information is the same as that of the ninth embodiment of the
present technology.

[0423]

An example of a case in which the information processing device (the master or
slave station) transmitting the physical header belongs to the BSS set to “1” as the COLOR
information is shown in a and b of FIG. 40.

[0424]

In this way, in the tenth embodiment of the present technology, the “COLOR?” field
is set up in a portion treated as being reserved in the SIGNAL 311.

[0425]

The connection process is the same as the first embodiment of the present
technology. The orders of the physical header parameter decision process, the physical
header parameter sharing process, and the use physical header decision process are the same
as those of the ninth embodiment of the present technology.

[0426]

The transmission and reception process is the same as that of the ninth embodiment
of the present technology except for the packet detection and reception determination process
(the processing order of step S800 shown in FIG. 37). Accordingly, the packet detection and
reception determination process will be described with reference to FIGS. 41 and 42.

[0427]
[Operation example of packet detection and reception determination process]

FIG. 41 is a diagram showing an example of a relation (process classification table)
between a physical header and a process performed by the information processing device 100
according to the tenth embodiment of the present technology. FIG. 41 will be described in
detail with reference to FIG. 42.

[0428]

FIG. 42 is a flowchart showing a packet detection and reception determination
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process (the processing order of step S800 shown in FIG. 37) in the transmission and
reception process by the information processing device 100 according to the tenth
embodiment of the present technology.

[0429]

First, the control unit 150 of the information processing device 100 performs
measurement of the RSSI on a signal input via the antenna 141 and retains the RSSI obtained
through the measurement (step S821).

[0430]

Subsequently, the control unit 150 of the information processing device 100
compares the measured RSSI to the retained application levels (L_far and L_near) of the
physical headers and decides the index of the physical header to be applied to detection (step
S822). For example, as in the selection method of selecting the transmission physical
header of the self-device, it is possible to decide the index of the physical header to be
applied to the detection.

[0431]

For example, when the measured RSSI is compared to the value of L_near and the
measured RSS! is greater than L_near, the control unit 150 of the information processing
device 100 decides 1 (for the short distance) as the index of the physical header to be used for
the correlation detection of the self-device. Conversely, when the measured RSSI is equal to
or less than L_near, the control unit 150 of the information processing device 100 decides 0
(for the long distance) as the index of the physical header to be used for the correlation
detection of the self-device.

[0432]

Subsequently, the control unit 150 of the information processing device 100
performs correlation calculation using the correlator corresponding to the preamble sequence
generated by the different rules, as described above, in the physical header with the decided
index (step S823). Here, a correlator output is a correlation output strength COL as in the
first embodiment of the present technology. That is, the correlator output is not a
normalized correlator output level, but is a correlator output converted by reflecting reception
power.

[0433]

Subsequently, the control unit 150 of the information processing device 100
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compares the correlator output of the selected correlator to the detection threshold of the
physical header in the decided index to determine whether the value of the correlator output
is greater than the detection threshold (step S824).

[0434]

When the value of the correlator output is greater than the detection threshold (step
S824), the control unit 150 of the information processing device 100 decodes the subsequent
SIGNAL field in the physical header and reads information or the like in the SIGNAL field
(step S825). Specifically, the “COLOR” field and the CRC of the physical header are read.
The control unit 150 of the information processing device 100 decides one of “reception,”
“reception stop (IDLE),” “reception stop (BUSY),” and “reception stop (ERROR)” as the
subsequent process (step S825).

[0435]

Specifically, the control unit 150 of the information processing device 100 calculates
the CRC of the physical header to confirm whether there is an error in the physical header.
Here, when there is an error in the physical header, validity of the value of the field may not
be confirmed. Therefore, as shown in FIG. 41, when there is an error in the physical header,
a subsequent process is decided as “reception stop (ERROR).”

[0436]

When there is no error in the CRC of the physical header, the process is decided
based on content of the “COLOR” field. That is, when there is no error in the CRC of the
physical header, the subsequent process is basically decided as “reception.” However, as
shown in FIG. 41, when there is a COLOR field and the value of the COLOR field is different
from the value of the BSS to which the self-device belongs, the subsequent process is
exceptionally decided as “reception stop (BUSY).” Thus, it is possible to avoid a case in
which detection of a desired packet fails due to reception of a packet which it is not originally
necessary to receive.

[0437]

A processing order (step S827) when “reception” is decided as the subsequent
process corresponds to the processing order (step S809) shown in FIG. 39. A processing
order (steps S828 and S829) when “reception stop (BUSY)” is decided as the subsequent
process corresponds to the processing order (steps S810 and S811) shown in FIG. 39. A
processing order (steps S830 to S832) when “reception stop (IDLE)” or “reception stop



10

15

20

25

30

CA 02953541 2016-12-22

SP358511W001
93

(ERROR)” is decided as the subsequent process corresponds to the processing order (steps
S813 to S815) shown in FIG. 39.
[0438]

When the value of the correlator output is equal to or less than the detection
threshold (step S824), the process proceeds to step S830. That is, when the value of the
correlator output is equal to or less than the detection threshold (step S824), subsequent
processes are not performed and the Preamble non-detection state remains.

[0439]
<11. Eleventh embodiment>

In the ninth embodiment of the present technology, the example in which the
physical header parameter decision process is performed has been described. In an eleventh
embodiment of the present technology, an example in which the physical header parameter
decision process is omitted will be described.

[0440]

The configurations of information processing devices in the eleventh embodiment of
the present technology are substantially the same as the configurations of the information
processing devices 100 to 103, 200, and 201 shown in FIG. 1 and the like. Therefore, the
same reference numerals as those of the first embodiment of the presént technology are given
to common portions to those of the first embodiment of the present technology, and the
description thereof will be partially omitted.

[0441]

The eleventh embodiment of the present technology is a modification example of the
ninth embodiment of the present technology. Therefore, some of processes and formats in
the eleventh embodiment of the present technology are also common portions to those of the
ninth embodiment of the present technology. Therefore, the same reference numerals as
those of the ninth embodiment of the present technology are given to common portions to
those of the ninth embodiment of the present technology, and the description thereof will be
partially omitted.

[0442]
[Example of format of PPDU]
FIG. 43 is a diagram showing an example of the format of a PPDU exchanged

between the devices included in the communication system 10 according to the eleventh
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embodiment of the present technology.
[0443]

Here, the example shown in FIG. 43 is the same as the example shown in FIG. 31
except that “Requested Detection Level” is set up in the SIGNAL field instead of “Link
Strength Category.”  Accordingly, the same reference numerals as those of FIG. 31 are given
to common portions to those of FIG. 31, and the description thereof will be partially omitted.
[0444]

The PPDU is configured to include Preamble 301, SIGNAL 361, Extension 303,
Service 304, MPDU 303, and FCS 306.

[0445]

Here, in the eleventh embodiment of the present technology, a “Requested Detection
Level” field and a “BSS COLOR? field storing COLOR information are set up in parts of the
SIGNAL field of the physical header.

[0446]

When the “Requested Detection Level” field in the SIGNAL field of the physical
header is set up in this way, the information processing device can directly designate a signal
level desired to be used for the detection determination in regard to destinations at the time of
transmission. Here, a quantization method and a unit of the signal level are assumed to be
shared between the destinations.

[0447]

Each information processing device changes content of the “Requested Detection
Level” field according to quality of link with the destination.

[0448]

In this way, in the eleventh embodiment of the present technology, the “Requested
Detection Level” field and the “COLOR” field are set up in portions treated as being reserved
in the SIGNAL 361. Thus, it is possible to realize a specific function in the eleventh
embodiment of the present technology without interfering with reception of the legacy device.
[0449]

The information processing device (other than the legacy device) receiving the
packet including the “Requested Detection Level” field can acquire the content of the
“Requested Detection Level” field. Then, the information processing device can directly

use the content of the “Requested Detection Level” field as the detection threshold to be
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applied.
[0450]

The connection process is the same as that of the first embodiment of the present
technology. The physical header parameter decision process can be omitted, as described
above.

[0451]

In the eleventh embodiment of the present technology, exchange of information
between the master and slave stations in regard to the detection application threshold can be
omitted. Therefore, the physical header parameter sharing process can be omitted. In the
eleventh embodiment of the present technology, however, information regarding “COLOR”
(the BSS identifier in the physical layer) and “TxPower” (transmission power of the master
station) is also additionally transferred in addition to “Multi Detect Parameter.” An example
of the frame format used in this case is shown in FIG. 44.

[0452]
[Example of beacon frame format]

FIG. 44 is a diagram showing an example of a beacon frame format exchanged
between the devices included in a communication system 10 according to the eleventh
embodiment of the present technology. Since FIG. 44 is a modification example of FIG. 32,
the same reference numerals as those of FIG. 32 are given to common portions to those of
FIG. 32, and the description thereof will be partially omitted.

[0453]

FIG. 44 illustrates an example in which “Multi Detect Parameter” 311 is omitted in
Payload 340 shown in FIG. 32. “COLOR Info” 371 and “TxPower Info” 372 correspond to
“COLOR Info” 341 and “TxPower Info” 342 shown in FIG. 32,

[0454]

For example, the control unit of the information processing device 200 transmits a
beacon in which information is stored in “COLOR Info” 371 and “TxPower Info” 372 to
nearby information processing devices to inform the nearby information processing devices
of the beacon.

[0455]
The information processing device informed of the beacon acquires the information

stored in “COLOR Info” 371, and “TxPower Info” 372 from the beacon to retain the
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information. ~That is, the information processing device retains content of the BSS identifier
in the physical layer and the transmission power of a communication partner (for example,
the master station).

[0456]

When the content of the beacon is retained and subsequently information included in
a subsequent beacon is changed, information included in a latest beacon (latest information)
is adopted and retained.

[0457]

The master station may notify of the content of the BSS identifier in the physical
layer and the transmission power of the self-device using a signal other than the beacon
transmission. For example, the master station may perform the notification using a unicast
data frame or management frame to a subordinate terminal using determination by the self-
device or an information acquisition request from the subordinate terminal as a trigger.

[0458]
[Operation example of use physical header decision process]

FIG. 45 is a flowchart showing an example of a processing order of a use physical
header decision process (transmission physical header selection process) by the information
processing device 100 according to the eleventh embodiment of the present technology.
[0459]

First, the control unit 150 of the information processing device 100 monitors packets
received from destinations connected to the self-device and acquires the RSSI of each
destination (step S841). The RSSI (the monitoring result (the RSSI measurement result for
each destination)) acquired in this way is set to RSSI peer. In the eleventh embodiment of
the present technology, RSSI information from the master station to which the information
processing device 100 is connected can be set to RSSI_peer.

[0460]

When measured values of the packets received from the destinations connected to
the self-device are retained, the control unit 150 of the information processing device 100
may read the measured value to acquire the RSSI of each destination (step S841).

[0461]
Here, in the case of the information processing device (for example, the information

processing device 100) connected to the master station (for example, the information
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processing device 200), only the master station is basically set as the destination. In this
case, the reception level of a previous beacon may be used as a monitoring result.
[0462]

Subsequently, the control unit 150 of the information processing device 100 corrects
the acquired RSSI_peer in consideration of a transmission power difference (step S842).
For example, “TxPower” information (which is stored in “TxPower Info” 372 shown in FIG.
44) notified of with the beacon by the master station is set to TP_peer. Transmission power
used for transmission to the master station by the information processing device 100 is set to
TP_self. In this case, the corrected RSSI adjusted can be obtained by the following
Expression 13 (which is the same as Expression 13 in the ninth embodiment of the present
technology).

RSSI_adjusted = RSSI_peer+(TP_self~TP_peer) ... Expression 13
[0463]

Here, RSSI_adjusted indicates an estimated value of the RSSI expected when the
master station side receives transmission from the information processing device 100.
However, when information corresponding to TP_peer may not be obtained, RSSI_adjusted
may be substituted with RSSI_peer.

[0464]

Subsequently, the control unit 150 of the information processing device 100 converts
RSSI_adjusted into an application desired detection level Lreq using the following
Expression 15. Here, Expression 15 is description in which calculation in logarithm (dB) is
assumed.

L_req=RSSI_adjusted+O ... Expression 15
[0465]

Here, O is an offset amount of a margin for a preamble detection error by a variation
in a reception level. For example, O can be set to a range of about —10 dBm to —20 dBm.
[0466]

A value of the application desired detection level L_req obtained in this way is
quantized in predetermined units shared in advance to be stored in the “Requested Detection
Level” field 361 (which is a portion of “xx” shown in FIG. 43).

[0467]
The example in which the RSSI is used has been described in FIG. 45. However,
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the correlation output strength COL may be used instead of the RSSI.
[0468]
[Operation example of transmission and reception process]

A transmission and reception process is substantially the same as that of the ninth
embodiment of the present technology and only a process classification table of the physical
header after tentative detection is different. Accordingly, an example of the process
classification table used in the eleventh embodiment of the present technology is shown in
FIG. 46.

[0469]

FIG. 46 is a diagram showing an example of a relation (process classification table)
between a physical header and a process performed by the information processing device 100
according to the eleventh embodiment of the present technology.

[0470]

In the ninth embodiment of the present technology, the example in which the
application detection threshold is acquired from the threshold list retained in advance using
“Link Strength Category” has been described. However, in the eleventh embodiment of the
present technology, a detection threshold to be applied is directly described in the “Requested
Detection Level” field. Therefore, in the eleventh embodiment of the present technology,
the detection threshold (the application desired detection level Lreq) described in the
“Requested Detection Level” field can be used without change.

[0471]

In this way, the process classification table in the eleventh embodiment of the
present technology is different from the process classification table (shown in FIG. 38) in the
ninth embodiment of the present technology in the detection threshold to be applied. The
other remaining processes are the same as those of the ninth embodiment of the present
technology, and thus the description thereof will be omitted.

[0472]
<12. Twelfth embodiment>

In the first embodiment of the present technology, the example in which Link
Strength Category field is set up in the SIGNAL field of the IEEE 802.11 standard has been
described.

[0473]
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In a twelfth embodiment of the present technology, an example in which the Link
Strength Category field is not set up in the SIGNAL field of the IEEE 802.11 standard and a
field storing information regarding a BSS identifier is set up will be described. In the
twelfth embodiment of the present technology, an example in which a packet is selected with
only the BSS identifier will be described. The configurations of information processing
devices in the twelfth embodiment of the present technology are substantially the same as the
configurations of the information processing devices 100 to 103, 200, and 201 shown in FIG.
I and the like. Therefore, the same reference numerals as those of the first embodiment of
the present technology are given to common portions to those of the first embodiment of the
present technology, and the description thereof will be partially omitted.

[0474]

Some of the processes and the formats in the twelfth embodiment of the present
technology are common to those of the first embodiment of the present technology.
Therefore, the same reference numerals as those of the first embodiment of the present
technology are given to common portions to those of the first embodiment of the present
technology, and the description thereof will be partially omitted.

[0475]
[Example of format of PPDU]

FIG. 47 is a diagram showing an example of the format of a PPDU exchanged
between the devices included in the communication system 10 according to the twelfth
embodiment of the present technology.

[0476]

Here, the example shown in FIG. 47 is the same as the example shown in FIG. 7
except that the BSS COLOR field is set up in the SIGNAL field rather than Link Strength
Category field. Accordingly, the same reference numerals as those of FIG. 7 are given to
common portions to those of FIG. 7, and the description thereof will be partially omitted.
[0477]

The PPDU is configured to include Preamble 301, SIGNAL 381, Extension 303,
Service 304, MPDU 305, and FCS 306.

[0478]

In the twelfth embodiment of the present technology, the “BSS COLOR” field

storing information (COLOR information) regarding the BSS identifier is set up in a part of
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the SIGNAL field of the physical header. In FIG. 47, the “BSS COLOR?” field is indicated
by COLOR.
[0479]

An example of a case in which an information processing device (master or slave
station) transmitting the physical header belongs to the BSS in which “1” is set as the
COLOR information (that is, COLOR=1) is shown in a of FIG. 47. Here, b of FIG. 47
corresponds to ¢ of FIG. 7.

[0480]

In this way, in the twelfth embodiment of the present technology, a “COLOR” field
is set up in the SIGNAL 311. When there is a portion treated as being reserved in the
SIGNAL field with the existing format, it is possible to realize a specific function in the
twelfth embodiment of the present technology without interfering with reception of the
legacy device by storing the COLOR field in that portion. When the format of the SIGNAL
field is newly defined, the COLOR information is stored in that portion.

[0481]

The information processing device (other than the legacy device) receiving the
packet including the COLOR field can acquire content of the COLOR field. Then, based on
the content of the COLOR field, the information processing device can change the reception
operation and the detection threshold to be applied.

[0482]
[Example of connection process]

A connection process is the same as that of the first embodiment of the present
technology.

[0483]
[Operation example of physical header parameter decision process]

FIG. 48 is a flowchart showing an example of a processing order of a physical
header parameter decision process by the information processing device 200 according to the
twelfth embodiment of the present technology.

[0484]

When connection is established, the control unit of the information processing

device 200 generates physical header parameters (for example, detection thresholds of the

physical header) to be used by subordinate terminals and the self-device in the self-BSS



10

15

20

25

30

CA 02953541 2016-12-22

SP358511W001
101

(updates the physical header parameters when the parameters are already present).
Specifically, a difference in the physical header in the twelfth embodiment of the present
technology is a difference in matching or non-matching of the BSS identifier information
(COLOR information) in the physical header with information of the BSS to which the self-
device belongs.

[0485]

First, the control unit of the information processing device 200 performs packet
monitoring (step S841). Then, the control unit of the information processing device 200
acquires information regarding communication quality with each subordinate information
processing device in the self-BSS and information regarding communication quality of
packets from other BSSs (OBSSs) (step S841).

[0486]

Here, an example in which RSSI or correlation output strength of the PLCP
preamble is used as an index of the communication quality will be described. The
correlation output strength is not a correlator output in which power is normalized, but is
assumed to indicate an absolute level obtained by multiplying a correlator output by a RSSI.
That is, the correlation output strength is a correlator output corrected to an antenna input
conversion. When there is a reception history at a relatively close time, a record of the
correlation output strength at that time may be properly used. At the time of monitoring, the
detection threshold may be temporarily lowered so that a more reliable sample is collected.
[0487]

Subsequently, the control unit of the information processing device 200 classifies
communication quality of packets received from the subordinate information processing
devices in the self-BSS and communication quality of packets received from the other BSS
(OBSS) (step S842). Then, the control unit of the information processing device 200
extracts a minimum correlation output strength in regard to the self-BSS and a maximum
correlation output strength in regard to the OBSS (step S842).

[0488]

Here, the minimum correlation output strength in regard to the self-BSS is a
minimum correlation output strength of a packet for which the BSS identifier (the BSSID in
the MAC header or the BSS COLOR information in the physical header) is the same as that
of the BSS to which the self-device belongs and is set to COL_self. Further, the maximum
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correlation output strength in regard to the OBSS is a maximum correlation output strength of
a packet for which the BSS identifier (the BSSID in the MAC header or the BSS COLOR
information in the physical header) is different from that of the BSS to which the self-device
belongs and is set to COL_other.

[0489]

COL for which there is no packet sample of a corresponding condition is replaced
with PD_default. Here, PD_default indicates a reference level of preamble detection used
by a legacy device. In the IEEE 802.11 standard, as a standard value, a value such as —82
dBm every 20 MHz bandwidth is referred to.

[0490]

Subsequently, the control unit of the information processing device 200 decides a
detection threshold PD_self for the physical header indicating the self-BSS and a detection
threshold PD_other for the physical header indicating the OBSS based on the extracted
correlation output strengths (step S843). For example, the detection threshold PD_self and
the detection threshold PD_other can be decided in a range in which relations of the
following Expressions 16, 17, and 18 are established. The decision of PD self may be
omitted. In this case, PD_self is substituted with PD_default.

PD_self <COL_self ... Expression 16
PD_other < COL_other ... Expression 17
PD_other < COL_self ... Expression 18

In this case, when there is no PD_other which simultaneously satisfies Expression
17 and 18, Expression 18 is preferred.

[0491]

PD_other may be individually decided for each subordinate information processing
device. An index of the information processing device is set to n and PD_other to be used
by an n-th subordinate information processing device is set to PD_other(n). The control unit
of the information processing device 200 classifies the packets transmitted from the
subordinate information processing devices in the self-BSS in the above-described
monitoring result for each transmission source. When the minimum correlation output
strength obtained from the packet from the n-th subordinate information processing device is
set to COL_self(n), PD_other(n) is decided so that the following Expression 19 is satisfied.

PD_other(n) < COL_self(n) ... Expression 19
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Even when PD_other is individually decided, PD_other(n) may not necessarily be
designated in all of the subordinate devices. In this case, information regarding common
PD_other to be used by the devices which are not individually designated is additionally
decided.

[0492]

Here, an example of a carrier sense detection range of each information processing
device set based on the detection threshold PD_self and the detection threshold PD_other(n)
will be described. Here, examples of the carrier sense detection ranges of the information
processing devices 100, 102, 200, and 201 will be described with reference to FIGS. 12 and
13.

[0493]

As described above, in FIG. 12, carrier sense detection ranges 31 to 34 of the
information processing devices 100 and 102 are schematically indicated by dotted circles.
In FIG. 13, carrier sense detection ranges 41 to 44 of the information processing devices 200
and 201 are schematically indicated by dotted circles.

[0494]

For example, in FIG. 12, the carrier sense detection range 31 corresponds to a carrier
sense detection range of the information processing device 100 set based on the detection
threshold PD_self for the physical header indicating the self-BSS of the information
processing device 100. Further, the carrier sense detection range 33 corresponds to a carrier
sense detection range of the information processing device 100 set based on the detection
threshold PD_other(n) for the physical header indicating the OBSS of the information
processing device 100.

[0495]

In FIG. 12, the carrier sense detection range 32 indicates a carrier sense detection
range of the information processing device 102 set based on the detection threshold PD_self
for the physical header indicating the self-BSS of the information processing device 102.
Further, the carrier sense detection range 34 corresponds to a carrier sense detection range of
the information processing device 102 set based on the detection threshold PD_other(n) for
the physical header indicating the OBSS of the information processing device 102.

[0496]

In FIG. 13, the carrier sense detection range 41 corresponds to a carrier sense
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detection range of the information processing device 200 set based on the detection threshold
PD_self for the physical header indicating the self-BSS of the information processing device
200. Further, the carrier sense detection range 43 corresponds to a carrier sense detection
range of the information processing device 200 set based on the detection threshold
PD_other(n) for the physical header indicating the OBSS of the information processing
device 200.

[0497]

In FIG. 13, the carrier sense detection range 42 indicates a carrier sense detection
range of the information processing device 201 set based on the detection threshold PD_self
for the physical header indicating the self-BSS of the information processing device 201.
Further, the carrier sense detection range 44 corresponds to a carrier sense detection range of
the information processing device 201 set based on the detection threshold PD_other(n) for
the physical header indicating the OBSS of the information processing device 201.

[0498]

The monitoring and the decision of the setting values shown in FIG. 48 may be
performed for each given time or may be performed whenever connection of a new
subordinate device is detected, so that the setting values can be updated sequentially.

[0499]
[Example of physical header parameter sharing process]

The order of a physical header parameter sharing process is the same as that of the
first embodiment of the present technology. In the twelfth embodiment of the present
technology, however, the physical header parameters are detection thresholds (the detection
threshold PD_self of the physical header for the self-BSS and the detection threshold
PD_other of the physical header for the OBSS). An example of the frame format used in
this case is shown in FIG. 49.

[0500]
[Example of beacon frame format]

FIG. 49 is a diagram showing an example of a beacon frame format exchanged
between the devices included in a communication system 10 according to the twelfth
embodiment of the present technology. Since FIG. 49 is a modification example of FIG. 14,
the description of common portions to those of FIG. 14 will be partially omitted.

[0501]
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FIG. 49 shows an example in which elements such as “Multi Detect Parameter” 391

and “COLOR info” 392 are newly added to Payload 390.
[0502]

Three fields 393 to 395 are set up in “Multi Detect Parameter” 391.
[0503]

The detection threshold PD_self of the physical header of the self-BSS is stored in
Preamble Detection Threshold for Packets of This BSS 393. The detection threshold
PD_other of the physical header for the OBSS is stored in Preamble Detection Threshold for
Packets of OBSS 394. Here, it is necessary to store the detection threshold PD_other of the
physical header OBSS, but the detection threshold of the physical header for the self-BSS
may not be stored. In this way, when the detection threshold of the physical header for the
self-BSS is not stored, each information processing device can substitute the detection
threshold as PD_self=PD_default. When PD other can be individually decided for each
subordinate information processing device in the above-described physical header parameter
decision process (that is, PD_other(n) is decided), information regarding all PD other(n) is
stored in this field along with information for specifying the subordinate device
corresponding to the information. When PD_other(n) is not designated in regard to any of
the subordinate devices, information regarding PD_other commonly used by undesignated
devices is also stored.

[0504]

Information indicating whether reception stop is permitted in regard to a packet not
including BSS COLOR is stored in Allow No Color Filtering 395. Whether to permit the
reception stop can be set, for example, according to a device connected to the information
processing device 200. For example, when only one device (for example, a legacy device)
for which the COLOR information may not be added is not present in subordination to the
information processing device 100, the control unit of the information processing device 200
can perform setting such that the reception step is permitted.

[0505]

In regard to the information stored in Allow No Color Filtering 395, this field may
be substituted with another field, when the field can be substituted with the other field. In
this way, when the field is substituted with another field, information to be stored in Allow

No Color Filtering 395 may not be stored in “Multi Detect Parameter.”
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[0506]

The BSS identifier in the physical layer is stored in “COLOR Info” 392. The BSS
identifier corresponds to the BSS identifier stored in the “BSS COLOR” field shown in FIG.
47.

[0507]

For example, the control unit of the information processing device 200 transmits a
beacon in which information is stored in “Multi Detect Parameter” 391 and “COLOR Info”
392 to nearby information processing devices to inform the nearby information processing
devices of the beacon.

[0508]

The information processing device informed of the beacon acquires the information
stored in “Multi Detect Parameter” 391 and “COLOR Info” 392 from the beacon to retain the
information. That is, the information processing device retains content of “Multi Detect
Parameter” and the BSS identifier in the physical layer. When PD_other to be used by the
information processing device is individually designated, PD_other(n) corresponding to the
self-device is assumed to be retained as the value of PD other. When PD other is not
individually designated, the value of PD_other to be commonly used by the subordinate
devices is retained.

[0509]

When the content of the beacon is retained and subsequently information included in
a subsequent beacon is changed, information included in a latest beacon (latest information)
is adopted and retained.

[0510]

The master station may notify of the content of “Multi Detect Parameter;’ and the
BSS identifier in the physical layer using a signal other than the beacon transmission. For
example, the master station may perform the notification using a unicast data frame or
management frame to a subordinate terminal using determination by the self-device or an
information acquisition request from the subordinate terminal as a trigger.

[0511]
[Example of use physical header decision process]

In the twelfth embodiment of the present technology, BSS COLOR information to
be used in the self-BSS is added to the physical header. The PLCP header is not changed
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according to a link state. The use physical header decision process is performed in the same
way in an uplink and a downlink.

[0512]

[Example of transmission and reception process]

The order of a transmission and reception process according to the twelfth
embodiment of the present technology is the same as that of the ninth embodiment of the
present technology (the transmission and reception process shown in FIG. 37).  For example,
both of the master and slave station sides can perform the transmission and reception process
shown in FIG. 37 in the same way. For example, both of the master and slave station sides
are assumed to perform a packet detection and reception determination process basically for a
time other than during transmission and reception.

[0513]
[Operation example of packet detection and reception determination process]

The packet detection and reception determination process according to the twelfth
embodiment of the present technology is basically the same as that of the ninth embodiment
(the operation example shown in FIG. 39) of the present technology. However, a process
classification table to be referred to is different.

[0514]

FIG. 50 is a diagram showing an example of a relation (process classification table)
between a physical header and a process performed by the information processing device 100
according to the twelfth embodiment of the present technology. FIG. 50 will be described in
detail with reference to FIG. 39.

[0515]

As shown in FIG. 39, each of the master and slave stations corresponding to the
respective functions in the twelfth embodiment of the present technology performs
measurement of the RSSI and monitoring of the correlator output on the signal input via the
antenna during the waiting state (step S801).

[0516]

Subsequently, the control unit 150 of the information processing device 100
performs the correlation calculation of the Preamble pattern and compares the output (the
correlator output) to the tentative detection threshold (step S802). Here, the tentative

detection threshold is a detection threshold for reading the SIGNAL field before this
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determination process. As the tentative detection threshold, for example, a value equal to or
less than both of PD_self and PD_other can be used. For example, PD_default can be used
as the tentative detection threshold.

[0517]

The “correlator output” mentioned herein means the above-described correlation
output strength COL. The correlator output is not a normalized correlator output level, but
is a correlator output converted by reflecting reception power.

[0518]

When the value of the correlator output is greater than the tentative detection
threshold (step S802), the control unit 150 of the information processing device 100
determines that the state is the tentative detection state and transitions the state to the carrier
sense BUSY state (step S806). Subsequently, the control unit 150 of the information
processing device 100 decodes the subsequent SIGNAL field in the physical header to read
information or the like in the SIGNAL field (step S807). Specifically, the “COLOR” field
and the CRC of the physical header are read.

[0519]

The control unit 150 of the information processing device 100 combines the read
information and the process classification table shown in FIG. 50 and decides a subsequent
process (step S807).

[0520]

Specifically, the control unit 150 of the information processing device 100 calculates
the CRC of the physical header to confirm whether there is an error in the physical header.
Here, when there is an error in the physical header, validity of the value of the field may not
be confirmed. Therefore, as shown in FIG. 50, when there is an error in the physical header,
a subsequent process is decided as “reception stop (ERROR).” When there is no error in the
CRC of the physical header, the process is decided based on content of the “COLOR?” field
and the information shared in the physical header parameter sharing process.

[0521]

Specifically, when the COLOR information in the physical header is identical to the
COLOR information of the self-BSS, the subsequent process is decided as “reception.”
[0522]

When the COLOR information in the physical header is different from the COLOR
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information of the self-BSS, the control unit 150 of the information processing device 100
compares the decided detection threshold to the value of the correlator output.
[0523]

When the COLOR information in the physical header is different from the COLOR
information of the self-BSS and the value of the correlator output is lower on the basis of the
detection threshold PD_other for the physical header indicating the OBSS, the subsequent
process is decided as “reception stop (IDLE).”

[0524]

Further, when the COLOR information in the physical header is different from the
COLOR information of the self-BSS and the value of the correlator output is higher on the
basis of the detection threshold PD_other for the physical header, the subsequent process is
decided as “reception stop (BUSY).”

[0525]

The case in which the value of the correlator output is lower on the basis of the
detection threshold PD_other is a case in which the value of the correlator output is equal to
or less than the detection threshold PD_other or a case in which the value of the correlator
output is less than the detection threshold PD_other. The case in which the value of the
correlator output is higher on the basis of the detection threshold PD_other is a case in which
the value of the correlator output is equal to or greater than the detection threshold PD_other
or a case in which the value of the correlator output is greater than the detection threshold
PD_other. When the case in which the value of the correlator output is lower on the basis of
the detection threshold PD_other is set to the case in which the value of the correlator output
is equal to or less than the detection threshold PD_other, the case in which the value of the
correlator output is higher on the basis of the detection threshold PD_other is set to the case
in which the value of the correlator output is greater than the detection threshold PD_other.
Similarly, when the case in which the value of the correlator output is lower on the basis of
the detection threshold PD_other is set to the case in which the value of the correlator output
is less than the detection threshold PD_other, the case in which the value of the correlator
output is higher on the basis of the detection threshold PD_other is set to the case in which
the value of the correlator output is equal to or greater than the detection threshold PD_other.
[0526]

When there is no COLOR information in the physical header, the subsequent process
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is decided as “reception.” Exceptionally, the same determination as that of the case of the
COLOR mismatch described above is performed only when the reception stop of the packet
in which the COLOR information is not included is permitted in the BSS. Whether to
permit the reception stop can be determined based on information stored in Allow No
COLOR Filtering 395 shown in FIG. 49.

[0527]

The other remaining processes are the same as those of the ninth embodiment of the
present technology, and thus the description thereof will be omitted herein.
[0528]

As described above, for example, the condition that the preamble correlator output
level of the packet during the reception in the antenna input conversion be less than the
packet detection threshold derived from the information described in the physical header of
the packet can be set as the first condition. In this case, the control unit 150 can perform the
derivation through conversion based on a value described in the physical header of the packet
and information regarding a unit and quantization shared in advance.

[0529]

In the embodiments of the present technology, the communication system including
the access points (the information processing devices 200 and 201) has been described as an
example, but the embodiments of the present technology can also be applied to a
communication system including no access point. Examples of the communication system
including no access point include a mesh network or an ad-hoc network.

[0530]

For example, when quality of link with another information processing device that is
not connected to the self-device is confirmed, a packet detection condition (a detection
threshold of PLCP) in which a condition is relaxed most may be used in a period of time in
which a reply is expected.

[0531]

Here, when the number of slave stations increases in a CSMACA network, excessive
transmission suppression occurs, and thus a situation in which transmission efficiency of an
entire system deteriorates may happen in the carrier sense scheme. Accordingly, there is a
method of increasing transmission opportunities by raising the detection threshold of the

carrier sense. However, when a reception side terminal first receives an unrelated packet
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despite an increase in the number of transmission opportunities on a transmission side, a
reception opportunity may be lost. For this reason, it is necessary for the reception side to
appropriately raise the detection threshold.

[0532]

However, in an information processing device (for example, an access point) for
which a plurality of connection partners asynchronously performing transmission to the self-
device are simultaneously present, it is assumed that it is difficult to optimally set a detection
threshold in advance. For example, when the threshold is set to be normally high, a service
area may be narrowed, and thus there is a concern of communication not being apprbpriately
performed with some of the plurality of connection partners.

[0533]

Accordingly, in an embodiment of the present technology, a plurality of physical
headers to be used properly according to attenuation from destinations are defined and
different detection thresholds corresponding to the physical headers are prepared. Thus, it is
possible to appropriately change a detection operation according to a communication partner.
That is, according to an embodiment of the present technology, it is possible to avoid
excessive transmission suppression as necessary, increase both transmission opportunities and
reception opportunities, and improve use efficiency of radio resources. In other words, it is
possible to efficiently use radio resources in channel access for wireless transmission.

[0534]
<13. Application examples>

The technology according to the present disclosure can be applied to various
products.  For example, the information processing devices 100 to 104, 200, and 201 may be
realized as mobile terminals such as smartphones, tablet personal computers (PCs), notebook
PCs, portable game terminals, or digital cameras, fixed-type terminals such as television
receivers, printers, digital scanners, or network storages, or car-mounted terminals such as car
navigation devices. Further, the information processing devices 100 to 104, 200, and 201
may be realized as terminals (also referred to as machine type communication (MTC)
terminals) which perform machine to machine (M2M) communication, such as smart meters,
vending machine, remote monitoring devices and point of sale (POS) terminals.
Furthermore, the information processing devices 100 to 104, 200, and 201 may be wireless

communication modules mounted in such terminals (for example, integrated circuit modules
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configured in one die).
[0535]

For example, the information processing devices 200, and 201 may be realized as a
wireless LAN access point (which is also referred to as a wireless base station) that has no
router function or has a router function. The information processing devices 200, and 201
may be realized as a mobile wireless LAN router. Furthermore, the information processing
devices 200, and 201 may be wireless communication modules mounted in such devices (for
example, integrated circuit modules configured in one die).

[0536]
[13-1. First application example]

FIG. 51 is a block diagram showing an example of a schematic configuration of a
smartphone 900 to which the technology of the present disclosure can be applied. The
smartphone 900 includes a processor 901, a memory 902, a storage 903, an externally
connected interface 904, a camera 906, a sensor 907, a microphone 908, a input device 909, a
display device 910, a speaker 911, a wireless communication interface 913, an antenna switch
914, an antenna 9135, a bus 917, a battery 918, and an auxiliary controller 919.

[0537]

The processor 901 may be, for example, a central processing unit (CPU) or a system
on chip (SoC), and controls functions of an application layer and other layers of the
smartphone 900. The memory 902 includes a random access memory (RAM) and a read
only memory (ROM), and stores programs executed by the processor 901 and data. The
storage 903 can include a storage medium such as a semiconductor memory or a hard disk.
The externally connected interface 904 is an interface for connecting an externally attached
device such as a memory card or a universal serial bus (USB) device to the smartphone 900.
[0538]

The camera 906 has an image sensor, for example, a charge coupled device (CCD)
or a complementary metal oxide semiconductor (CMOS) to generate captured images. The
sensor 907 can include a sensor group including, for example, a positioning sensor, a gyro
sensor, a geomagnetic sensor, an acceleration sensor, and the like. The microphone 908
converts sounds input to the smartphone 900 into audio signals. The input device 909
includes, for example, a touch sensor that detects touches on a screen of the display device

910, a key pad, a keyboard, buttons, switches, and the like to receive manipulations or
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information inputs from a user. The display device 910 has a screen such as a liquid crystal
display (LCD), or an organic light emitting diode (OLED) display to display output images of
the smartphone 900. The speaker 911 converts audio signals output from the smartphone
900 into sounds.

[0539]

The wireless communication interface 913 supports one or more wireless LAN
standards of IEEE 802.11a, 11b, 11g, 11n, 1llac, and 1lad to execute the wireless LAN
communication. The wireless communication interface 913 can communicate with another
apparatus via a wireless LAN access point in an infrastructure mode. In addition, the
wireless communication interface 913 can directly communicate with another apparatus in a
direct communication mode such as an ad hoc mode, Wi-Fi Direct, or the like. Wi-Fi Direct
is different from the ad hoc mode, and thus one of two terminals operates as an access point.
However, communication is performed directly between the terminals. The wireless
communication interface 913 can typically include a baseband processor, a radio frequency
(RF) circuit, a power amplifier, and the like. The wireless communication interface 913
may be a single-chip module on which a memory that stores a communication control
program, a processor that executes the program, and a relevant circuit are integrated. The
wireless communication interface 913 may support another kind of wireless communication
scheme such as a cellular communication scheme, a short-range wireless communication
scheme, or a proximity wireless communication scheme in addition to the wireless LAN
scheme. The antenna switch 914 switches a connection destination of the antenna 915 for a
plurality of circuits (for example, circuits for different wireless communication schemes)
included in the wireless communication interface 913. The antenna 915 has a single or a
plurality of antenna elements (for example, a plurality of antenna elements constituting a
MIMO antenna), and is used for transmission and reception of wireless signals from the
wireless communication interface 913.

[0540]

Note that the smartphone 900 may include a plurality of antennas (for example,
antennas for a wireless LAN or antennas for a proximity wireless communication scheme, or
the like), without being limited to the example of FIG. 51. In this case, the antenna switch
914 may be omitted from the configuration of the smartphone 900.

[0541]
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The bus 917 connects the processor 901, the memory 902, the storage 903, the
externally connected interface 904, the camera 906, the sensor 907, the microphone 908, the
input device 909, the display device 910, the speaker 911, the wireless communication
interface 913, and the auxiliary controller 919 to one another. The battery 918 supplies
electric power to each of the blocks of the smartphone 900 shown in FIG. 51 via power
supply lines partially indicated by dashed lines in the drawing. The auxiliary controller 919
causes, for example, required minimum functions of the smartphone 900 to be operated in a
sleep mode.

[0542]

In the smartphone 900 shown in FIG. 51, the control unit 150 described with
reference to FIG. 5 may be mounted on the wireless communication interface 913. At least
some of the functions may be mounted on the processor 901 or the auxiliary controller 919.
For example, saving radio resources by grouping can reduce the power consumption of the
battery 918.

[0543]

The smartphone 900 may operate as a wireless access point (software AP) when the
processor 901 performs an access point function at an application level. The wireless
communication interface 913 may have the wireless access point function.

[0544]
[13-2. Second application example]

FIG. 52 is a block diagram showing an example of a schematic configuration of a car
navigation apparatus 920 to which the technology of 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.

[0545]

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

[0546]
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The GPS module 924 measures a position of the car navigation apparatus 920 (for
example, latitude, longitude, and altitude) using GPS signals received from a GPS satellite.
The sensor 925 can include a sensor group including, for example, a gyro sensor, a
geomagnetic sensor, a barometric sensor, and the like. The data interface 926 is connected
to an in-vehicle network 941 via, for example, a terminal that is not illustrated to acquire data
generated on the vehicle side such as car speed data.

[0547]

The content player 927 reproduces content stored in a storage medium (for example,
a CD or a DVD) inserted into the storage medium interface 928. The input device 929
includes, for example, a touch sensor that detects touches on a screen of the display device
930, buttons, switches, and the like to receive manipulations or information inputs from a
user. The display device 930 has a screen such as an LCD or an OLED display to display
images of the navigation function or reproduced content. The speaker 931 outputs sounds
of the navigation function or reproduced content.

[0548]

The wireless communication interface 933 supports one or more wireless LAN
standards of IEEE 802.11a, 11b, 1lg, 1ln, Ilac, and 1lad to execute wireless LAN
communication. The wireless communication interface 933 can communicate with another
apparatus via a wireless LAN access point in the infrastructure mode. In addition, the
wireless communication interface 933 can directly communicate with another apparatus in a
direct communication mode, such as an ad hoc mode, Wi-Fi Direct, or the like. The
wireless communication interface 933 can typically have a baseband processor, an RF circuit,
a power amplifier, and the like. The wireless communication interface 933 may be a single-
chip module on which a memory that stores a communication control program, a processor
that executes the program, and a relevant circuit are integrated. The wireless
communication interface 933 may support another kind of wireless communication scheme
such as a short-range wireless communication scheme, a proximity wireless communication
scheme, or the cellular communication scheme in addition to the wireless LAN scheme.
The antenna switch 934 switches a connection destination of the antenna 935 for a plurality
of circuits included in the wireless communication interface 933. The antenna 935 has a
single or a plurality of antenna elements and is used for transmission and reception of

wireless signals from the wireless communication interface 933.
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[0549]

Note that the car navigation apparatus 920 may include a plurality of antennas,
without being limited to the example of FIG. 52. In this case, the antenna switch 934 may
be omitted from the configuration of the car navigation apparatus 920.

[0550]

The battery 938 supplies electric power to each of the blocks of the car navigation
apparatus 920 shown in FIG. 52 via power supply lines partially indicated by dashed lines in
the drawing. In addition, the battery 938 accumulates electric power supplied from the
vehicle.

[0551]

In the car navigation apparatus 920 shown in FIG. 52, the control unit 150 described
with reference to FIG. 5 may be mounted on the wireless communication interface 933. At
least some of the functions may be mounted on the processor 921.

[0552]

The wireless communication interface 933 may operate as the above-described
information processing device 100 to provide wireless connection to a terminal carried by a
user in a vehicle.

[0553]

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

[0554]
[13-3. Third application example]

FIG. 53 is a block diagram showing an example of a schematic configuration of a
wireless access point 950 to which a technology related to 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, a wireless communication
interface 963, an antenna switch 964, and an antenna 965.

[0555]
The controller 951 may be, for example, a CPU or a digital signal processor (DSP)
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and operates various functions (for example, access restriction, routing, encryption, firewall,
and log management) of the Internet Protocol (IP) layer and higher layers of the wireless
access point 950. The memory 952 includes a RAM and a ROM and stores a program to be
executed by the controller 951 and various kinds of control data (for example, a terminal list,
a routing table, an encryption key, security setting, and log).

[0556]

The input device 954 includes, for example, buttons or switches and receives
manipulations from a user. The display device 955 includes an LED lamp or the like and
displays operation status of the wireless access point 950.

[0557]

The network interface 957 is a wired communication interface that connects the
wireless access point 950 to the wired communication network 958. The network interface
957 may include 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).
[0558]

The wireless communication interface 963 supports one or more wireless LAN
standards of IEEE 802.11a, 11b, 11g, 11n, 11ac, and 11ad to provide a wireless connection to
a terminal located nearby as an access point. The wireless communication interface 963 can
typically have a baseband processor, an RF circuit, a power amplifier, and the like. The
wireless communication interface 963 may be a single-chip module on which a memory that
stores a communication control program, a processor that executes the program, and a
relevant circuit are integrated. The antenna switch 964 switches a connection destination of
the antenna 965 for a plurality of circuits included in the wireless communication interface
963. The antenna 965 has a single or a plurality of antenna elements and is used for
transmission and reception of wireless signals from the wireless communication interface 963.
[0559]

In the wireless access point 950 shown in FIG. 53, the control unit 150 described
with reference to FIG. 5 may be mounted on the wireless communication interface 963. At
least some of the functions may be mounted on the controller 951.

[0560]
The above-described embodiments are examples for embodying the present

technology and have correspondence relations with factors in embodiments and specific
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inventive factors in the claims.  Similarly, specific inventive factors in the claims and factors
in embodiments of the present technology to which the same names as the specific inventive
factors are given have correspondence relations. However, the present technology is not
limited to the embodiments, but may be realized in various modification forms of the
embodiments within the scope without departing from the gist of the present technology.
[0561]

The processing orders described in the above-described embodiments may be
ascertained as methods including the series of orders or may be ascertained as a program
causing a computer to execute the series of orders or a recording medium storing the program.
As the recording medium, 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.
[0562]

The advantageous effects described in the present specification are merely examples
and are not limitative, and other advantageous effects may be achieved.

[0563]

Additionally, the present technology may also be configured as below.
Q)

An information processing device including:

a control unit configured to perform control such that reception of a packet is
stopped during the reception according to a first condition and an operation is performed
assuming that a carrier sense is an idle state for a time from start of the reception of the
packet to stop of the reception of the packet according to a second condition.

(2)

The information processing device according to (1),

wherein, when the second condition is satisfied after the stop of the reception of the
packet, the control unit performs control such that a latency time corresponding to an inter
frame space (IFS) does not occur.

3)

The information processing device according to (1) or (2),

wherein, when the second condition is satisfied after the stop of the reception of the
packet, the control unit performs control such that a time length from a transition time of the

carrier sense to BUSY at the time of the reception of the packet to a reception stop time is
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converted into a slot time and is subtracted from a backoff counter.
4

The information processing device according to (3),

wherein, when a result after the subtraction is a negative value, the control unit treats
the result as 0.
(5)

The information processing device according to (3),

wherein, when a result after the subtraction is a negative value, the control unit sets a
value obtained by returning the result to a positive value corresponding to the negative value
so that the value does not exceed the backoff counter before the subtraction.
(6)

The information processing device according to any of (1) to (5),

wherein the first condition includes a condition that a CRC calculation result
obtained when a physical header of the packet during the reception is a target not be identical
to CRC information described in the physical header.
(7

The information processing device according to (6),

wherein, when information regarding an identifier for identifying a network is
present in the physical header of the packet, the first condition further includes a condition
that the information regarding the identifier be different from a network identifier of a
network to which the information processing device belongs.
)

The information processing device according to (6),

wherein the first condition further includes a condition that a preamble correlator
output level of the packet during the reception in antenna input conversion be less than a
threshold derived from information described in the physical header of the packet.
9)

The information processing device according to (8),

wherein, when information regarding an identifier for identifying a network is
present in the physical header of the packet and the information regarding the identifier is
identical to a network identifier of a network to which the information processing device

belongs, the control unit continues the reception without stopping the reception.
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(10)

The information processing device according to (8),

wherein the control unit performs the derivation based on matching between an
index described in the physical header of the packet and a table of thresholds shared in
advance.
(11)

The information processing device according to (8),

wherein the control unit performs the derivation through conversion based on a
value described in the physical header of the packet and information regarding a unit and
quantization shared in advance.
(12)

The information processing device according to (1),

wherein the second condition includes the first condition.
(13)

The information processing device according to any of (1) to (10),

wherein the control unit determines necessity and non-necessity of the operation
using a condition that reception power of the packet during the reception be less than a pre-
decided energy detection threshold, as the second condition.
(14)

The information processing device according to any of (1) to (10),

wherein the control unit determines necessity and non-necessity of the operation
using a condition that transmission suppression by virtual carrier sense not be applied at the
time of stopping of the reception of the packet, as the second condition.
(15)

The information processing device according to any of (1) to (10),

wherein the control unit determines necessity and non-necessity of the operation
using a condition that a CRC calculation result obtained when a physical header of the packet
is a target not be identical to CRC information described in the physical header and a
preamble correlator output level of the packet in antenna input conversion be less than a
minimum packet detection threshold among applicable packet detection thresholds, as the

second condition.
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The information processing device according to any of (1) to (15),

wherein, when the second condition is not satisfied after stop of the reception of the
packet, the control unit performs control such that transmission from the information
processing device during a continuity period of the packet transfer is prohibited.
(17)

The information processing device according to (16),

wherein, when the second condition is not satisfied after the stop of the reception of
the packet and the transmission from the information processing device during the continuity
period of the packet transfer is prohibited, the control unit performs control such that a reply
to a frame which is destined for the information processing device and requests the reply is
transmitted when the frame is received.
(18)

An information processing method including:

a first procedure of stopping reception of a packet during the reception according to
a first condition; and

a second procedure of performing an operation assuming that a carrier sense is an
idle state for a time from start of the reception of the packet to stop of the reception of the
packet according to a second condition.
(19)

A program causing a computer to execute:

a first procedure of stopping reception of a packet during the reception according to
a first condition; and

a second procedure of performing an operation assuming that a carrier sense is an
idle state for a time from start of the reception of the packet to stop of the reception of the

packet according to a second condition.

Reference Signs List
[0564]
10, 50 communication system
100 to 104, 200, 201 information processing device
110 data processing unit

120 transmission processing unit
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150
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900
901
902
903
904
906
907
908
909
910
911
913
914
915
917
918
919
920
921
922
924
925
926
927
928
929
930
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modulation and demodulation unit
wireless interface unit
antenna

control unit

memory

smartphone

processor

memory

storage

externally connected 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

content player

storage medium interface
input device

display device
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934
935
938
941
942
950
951
952
954
955
957
958
963
964
965
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speaker

wireless communication interface
antenna switch

antenna

battery

in-vehicle network

vehicle-side module

wireless access point

controller

memory

input device

display device

network interface

wired communication network
wireless communication interface
antenna switch

antenna
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CLAIMS
Claim 1
An information proccssing device comprising:
circuitry configured to:
detect first COLOR information of a first packet,
wherein the first COLOR information is set in a specific field of a first
physical header subsequent to a preamble identifying a network which the first packet is from,
and
in a case that the first packet does not contain the first COLOR information,
continue receiving the first packet,
in a case that the first COLOR information identifies a first network to
which the information processing device belongs, continue receiving the first packet, and
in a case that the first COLOR information identifies a second network
different from the first network to which the information processing device belongs,
stop a reception of the first packet and operate as a carrier sense idle state for a time

from start of the detection of the first packet to stop of the reception of the first packet.

Claim 2
The information processing device according to claim 1,
wherein the circuitry performs control to prevent a latency time corresponding to an

mter frame space (IFS) from occurring.

Claim 3

The information processing device according to claim 1,

wherein, after the stop of the reception of the first packet, the circuitry controls a
time length from a transition time of the carrier sense to BUSY at the time of the reception of
the first packet to a reception stop time be converted into a slot time and is subtracted from a

backoff counter.

Claim 4
The information processing device according to claim 3,
wherein, when a result after the subtraction is a negative value, the circuitry treats

the result as 0.
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Claim 5

The information processing device according to claim 3,

wherein, when a result after the subtraction is a negative value, the circuitry sets a
value obtained by returning the result to a positive value corresponding to the negative value

so that the value does not exceed the backoff counter before the subtraction.

Claim 6

The information processing device according to claim 1,

wherein the circuitry is further configured to determine that a CRC calculation result
obtained when a physical header of the first packet during the reception is a target not be

identical to CRC information described in the first physical header.

Claim 7

The information processing device according to claim 6,

wherein, when information regarding an identifier for identifying a network is
present in the first physical header of the first packet, the circuitry is further configured to
determine whether the information regarding the identifier is different from a network

identifier of the first network to which the information processing device belongs.

Claim 8

The information processing device according to claim 6,

wherein the circuitry is further configured to determine whether a precamble
correlator output level of the first packet during the reception in antenna input conversion be
less than a threshold derived from information described in the first physical header of the

first packet.

Claim 9

The information processing device according to claim 8§,

wherein, when the information regarding an identifier for identifying a network is
present in the first physical header of the first packet and the information regarding the
identifier is identical to a network identifier of the first network to which the information

processing device belongs, the circuitry continues the reception without stopping the

Date Regue/Date Received 2021-09-24



10

15

20

25

30

126

reception.

Claim 10

The information processing device according to claim 8§,

wherein the circuitry performs a derivation based on matching between an index
described in the first physical header of the first packet and a table of thresholds shared in

advance.

Claim 11

The information processing device according to claim 8§,

wherein the circuitry performs the derivation through conversion based on a value
described in the first physical header of the first packet and information regarding a unit and

quantization shared in advance.

Claim 12

The information processing device according to claim 1,

wherein the circuitry determines necessity and non-necessity of the operation using a
condition that reception power of the first packet during the reception be less than a pre-

decided energy detection threshold.

Claim 13

The information processing device according to claim 1,

wherein the circuitry determines necessity and non-necessity of the operation using a
condition that transmission suppression by virtual carrier sense not be applied at a time of

stopping of the reception of the first packet.

Claim 14

The information processing device according to claim 1,

wherein the circuitry determines necessity and non-necessity of the operation using a
condition that a CRC calculation result obtained when a physical header of the first packet is
a target not be identical to CRC information described in the first physical header and a
preamble correlator output level of the first packet in antenna input conversion be less than a

minimum packet detection threshold among applicable packet detection thresholds.
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Claim 15
The information processing device according to claim 1,
wherein, after stop of the reception of the first packet, the circuitry prohibits
5  transmission from the information processing device during a continuity period of the first

packet transfer.

Claim 16
The information processing device according to claim 15,

10 wherein, after the stop of the reception of the first packet and the transmission from
the information processing device during the continuity period of the first packet transfer is
prohibited, the circuitry performs control such that a reply to a frame which is destined for
the information processing device and requests the reply is transmitted when the frame is
received.

15
Claim 17

An information processing method comprising:
detecting first COLOR information of a first packet,
wherein the first COLOR information is set in a specific field of a first

20  physical header subsequent to a preamble identifying a network which the first packet is from,

and

in a case that the first packet does not contain the first COLOR information,
continue receiving the first packet,

in a case that the first COLOR information identifies a first network to

25  which the information processing device belongs, continue receiving the first packet, and

in a case that the first COLOR information identifies a second network

different from the first network to which the information processing device belongs,
stopping reception at an information processing device of the first packet, and

operating as a carrier sense is an idle state for a time from start of the reception of the first

30  packet to stop of the reception of the first packet.

Claim 18

A non-transitory computer-readable storage medium having computer executable
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mstructions that, when executed by a computer, cause the computer to execute a method, the
method comprising:
detecting first COLOR information of a first packet,
wherein the first COLOR information is set in a specific field of a first
physical header subsequent to a preamble identifying a network which the first packet is from
and
in a case that the first packet does not contain the first COLOR information,
continue receiving the first packet,
in a case that the first COLOR information identifies a first network to
which the information processing device belongs, continue receiving the first packet, and
in a case that the first COLOR information identifies a second network
different from the first network to which the information processing device belongs,
stopping reception at an information processing device of the first packet, and
operating as a carrier sense is an idle state for a time from start of the reception of the first

packet to stop of the reception of the first packet.

Date Regue/Date Received 2021-09-24
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FIG. 40

EXAMPLE OF SHORT-DISTANCE PHYSICAL HEADER

311 351 303 304 305 306
,J ) A oitd
Preamble®#1 | (cOlomq) | (Extension) [Service MPDU FCs

[

EXAMPLE OF LONG-DISTANCE PHYSICAL HEADER (INCLUDING LEGACY PHYSICAL HEADER)

311 351 303 304 305 306

p/ J A oo

Preamble#0 | (colomty) | (Extension) [Service MPDU FCS
b

L-8TF | L-LTF | L-SIG | HT-SIG | HT~-STF |[HT-LTF|Service MPDU FCS

o
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FIG. 41
PROCESS CLASSIFICATION TABLE
NO ERROR IN CRC CALCULATION RESULT OF PHYSICAL HEADER | ERRORIN
CRC
COLOR INFORMATION | COLOR INFORMATION C/F*{E%LL’,'EQTO'?:N
IN PHYSICAL HEADER | IN PHYSICAL HEADER NO COLOR PEYSICAL
IS SAME AS IS DIFFERENT FROM INFORMATION HEADER
ASSOCIATEDBSS | ASSOCIATED BSS
RECEPTION
RECEPTION RECE'ETLBN STOP RECEPTION STOP
(BUSY) (ERROR)
*IFS=EIFS
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FIG. 42
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AND RECEPTION
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PROCESS
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PHYSICAL HEADER BASED
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RECEIVE PACKET
TOEND

END
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301 361 303 304 305 306
r o ! o ok o
SIGNAL
Preamble (Requl?es"jgldzl?(itectlon (Extension) |Service MPDU FCS
COLOR=1)
a
L-STF | L-LTF | L-SIG | HT-SIG | HT-STF |HT-LTF|Service MPDU FCS
b
Beacon Frame
370
A~
Frame
PLCP MAC
Kk
Header Header Payload S;Zeecnce
.................... 371 372 ™
........... \\ A2
Timestam Beacon [Capability SSID Supported TIM PErEn(\:é?er HT HT Vendor [COLOR] TxPower
Pl Interval |Information Rates Set |Capabiities| Operation | Specific] Info Info
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FIG. 45

( START )
5841

MONITOR PACKETS RECEIVED FROM
DESTINATIONS CONNECTED TO
SELF-DEVICE (OR READ RETAINED
MEASURED VALUE) AND ACQUIRE
RSS! OF EACH DESTINATION

—S842

CORRECT RSSI VALUE IN CONSIDERATION
OF DIFFERENCE FROM SELF-DEVICE BASED
ON INFORMATION (ACQUIRED IN ADVANCE)
REGARDING TRANSMISSION POWER USED

BY DESTINATION DEVICE

3843

CALCULATE DESIRED DETECTION LEVEL
BY MULTIPLYING CORRECTED RSSI BY
PREDETERMINED OFFSET AND INSERT

DESIRED DETECTION LEVEL AS Requested

Detection Level INTO SIGNAL FIELD

END
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FIG. 46
PROCESS CLASSIFICATION TABLE
NO ERROR IN CRC CALCULATION RESULT OF PHYSICALHEADER | ERRORIN
CRC
COLOR INFORMATION | COLOR INFORMATION CALCULATION
IN PHYSICAL HEADER | IN PHYSICAL HEADER NO COLOR RESULT OF
IS SAME AS IS DIFFERENT FROM INFORMATION PHYSICAL
ASSOCIATED BSS ASSOCIATED BSS HEADER
CORRELATOR OUTPUT
STRENGTH IS LESS
THAN Requested RECEPTION R DLE TOF | RECEFICNSTOP
Detection Level IN RECEPTION
PHYSICAL HEADER
HYSICAL HE STOP
(ERROR)
CORRELATOR OUTPUT IFS=EIFS
STRENGTH IS EQUAL
TO OR GREATER
THAN Requested RECEPTION RECE&E@%STOP RECEPTION
Detection Level
IN PHYSICAL HEADER
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FIG. 47

EXAMPLE OF PHYSICAL HEADER IN TWELFTH EMBODIMENT

301 381 303 304 305 306
r’ il Fad ok r’ fad
Preamble (C(S)Ifgéi 1) (Extension) |Service MPDU FCS
a
L-STF | L-LTF | L-SIG | HT-SIG | HT-STF [HT-LTF|Service MPDU FCS
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FIG. 48

( START )
5841

MONITOR NEARBY PACKETS
(OR READ RETAINED
MEASURED VALUES)

—S842

CLASSIFY INFORMATION IN SELF-BSS
AND OBSS IN REGARD TO COMMUNICATION
QUALITY OF RECEIVED PACKETS AND
EXTRACT MINIMUM CORRELATION
OUTPUT STRENGTH AND MAXIMUM
CORRELATION OUTPUT STRENGTH

5843

DECIDE DETECTION THRESHOLD OF
PHYSICAL HEADER FOR SELF_BSS AND
DETECTION THRESHOLD OF PHYSICAL

HEADER FOR OBSS

END
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FIG. 50

SP358511WO01

PROCESS CLASSIFICATION TABLE

NO ERROR IN CRC CALCULATION RESULT OF PHYSICALHEADER | ERRORIN
CRC
COLOR INFORMATION | COLOR INFORMATION CALCULATION
IN PHYSICAL HEADER | IN PHYSICAL HEADER NO COLOR RESULT OF
IS SAME AS IS DIFFERENT FROM INFORMATION PHYSICAL
ASSOCIATED BSS ASSOCIATED BSS HEADER
ECEPTION STOP
CORRELATOR QUTPUT R(IDLE) ONL?INO
STRENGTH IS LOWER CASE OF
WITH RESPECT TO RECEPTION RECEPTION STOP PE&Q%EE%NOF
DETECTION (IDLE) RECETION
THRESHOLD RECEPTIONN | RECEPTION
FOR OBSS PACKET RECERTIONIN STOP
(ERROR)
CORRELATOR OUTPUT R@%%PTQNLSYT,SP IFS=EIFS
STRENGTH IS HIGHER CX%E OF
WITH RESPECT TO PERMISSION OF
DETECTION RECEPTION RECEF!;TL‘JQN STOP RECEPTION
THRESHOLD (BUSY) STOP IN BSS
FOR OBSS PACKET RECEPTION IN
OTHER CASES
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FIG. 51
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FIG. 53
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