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Description

TECHNICAL FIELD

[0001] The technology disclosed herein relates to com-
munication apparatuses and communication methods by
which to perform communication operations in conform-
ity with Wi-Fi peer-to-peer (P2P) specification.

BACKGROUND ART

[0002] Various types of information terminals such as
smartphones, cell phones, and tablets have recently
come standard with a communication function conform-
ing to wireless local area network (LAN) standards, typ-
ified by Institute of Electrical and Electronic Engineers
(IEEE) 802.11. The wireless LAN may be, for example,
Wireless Fidelity (Wi-Fi), Wi-Fi P2P (hereinafter, also
called "Wi-Fi Direct"), or Wi-Fi CERTIFIED Miracast (for
example, refer to Patent Document 1) . The information
terminals with a Wi-Fi P2P function can perform printing,
information sharing and synchronization, image display,
and others in simple and easy operations.

CITATION LIST

PATENT DOCUMENT

[0003] Patent Document 1: Japanese Patent Applica-
tion Laid-Open No. 2016-28465
[0004] The document "Wi-Fi Peer-to-Peer Services
(P2Ps) Technical Specification (for Wi-Fi Direct services
certification)", (20140821), pages 1 - 100, URL: ht-
tps://www.wi-fi.org/discover-wi-fi/specifications,
(20151209), XP055235113, discloses an Application
Service Platform, in which a device may have simulta-
neously a Service Advertiser and a Service Seeker for
the same service.

SUMMARY OF THE INVENTION

PROBLEMS TO BE SOLVED BY THE INVENTION

[0005] An object of the technology disclosed herein is
to provide an excellent communication apparatus and
communication method by which to perform favorable
communication operations in conformity with the Wi-Fi
P2P specification.

SOLUTIONS TO PROBLEMS

[0006] The technology disclosed herein is devised in
view of the foregoing issue. A communication apparatus
and method according to the present invention are de-
fined in the claims.

EFFECTS OF THE INVENTION

[0007] According to the technology disclosed herein,
it is possible to provide an excellent communication ap-
paratus and communication method by which to perform
favorable communication operations in device discovery
and service discovery, as a service seeker and a service
advertiser defined in Wi-Fi P2P service.
[0008] For reference, the advantageous effect de-
scribed herein is a mere example, and the advantageous
effect of the present invention is not limited to this. In
addition, the present invention may produce additional
advantageous effects besides the foregoing advanta-
geous effect.
[0009] Other objects, features, and advantages of the
technology disclosed herein will be clarified by the fol-
lowing detailed descriptions of the embodiments and the
accompanying drawings.

BRIEF DESCRIPTION OF DRAWINGS

[0010]

Fig. 1 is a diagram illustrating P2Ps framework com-
ponents.
Fig. 2 is a diagram for describing P2Ps operations.
Fig. 3 is a diagram illustrating a sequence of opera-
tions for setting up an ASP session between P2Ps
devices.
Fig. 4 is a diagram illustrating a functional configu-
ration example of a communication apparatus 400
performing wireless communication operations as a
P2Ps device.
Fig. 5 is a diagram illustrating a sequence example
of setting up a WFD R2 device to activate both a
service advertiser function and a service seeker
function.
Fig. 6 is a flowchart of a procedure of operations for
setting up a WFD R2 device to activate both the func-
tions of service advertiser and service seeker.
Fig. 7 is a diagram illustrating a sequence example
of operations for setting up a WFD R2 device acti-
vating only the service advertiser function on a P2P
interface side to activate the service seeker function
as well.
Fig. 8 is a flowchart of a procedure of operations for
setting up a WFD R2 device activating only the serv-
ice advertiser function on the P2P interface side to
activate the service seeker function as well.
Fig. 9 is a flowchart of a procedure of operations for
setting up a WFD R2 device activating only the serv-
ice advertiser function on the P2P interface side in
a situation without a limitation on usable channels to
activate the service seeker function as well.
Fig. 10 is a flowchart of a procedure of operations
for setting up a WFD R2 device activating both the
functions of service seeker and service advertiser
on the P2P interface side in a situation without a
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limitation on usable channels.
Fig. 11 is a flowchart of a procedure of operations
for setting up a WFD R2 device activating both the
functions of service seeker and service advertiser
on the P2P interface side (however, scanning is
surely performed on channels other than a social
channel) in a situation without a limitation on usable
channels.
Fig. 12 is a flowchart of a procedure of operations
for setting up a WFD R2 device activating only the
service advertiser function on the P2P interface side
in a situation with a limitation on usable channels to
activate the service seeker function as well.
Fig. 13 is a flowchart of a procedure of operations
for setting up a WFD R2 device activating both the
functions of service seeker and service advertiser
on the P2P interface side in a situation without a
limitation on usable channels.
Fig. 14 is a diagram describing main features of point
(3) .

MODE FOR CARRYING OUT THE INVENTION

[0011] An embodiment of the technology disclosed
herein will be described below in detail with reference to
the drawings.
[0012] According to Wi-Fi P2P, devices can be easily
connected to each other without intervention of access
points (AP). In addition, in Wi-Fi Alliance (WFA), tech-
niques for introducing a platform supporting various serv-
ices using Wi-Fi P2P link (for example, Send, Play, Dis-
play, Print, and the like), that is, Wi-Fi P2P services
(P2Ps) are specified.
[0013] Fig. 1 is a diagram illustrating P2Ps framework
components. Referring to Fig. 1, a Wi-Fi P2P layer with
reference number 101 is equivalent to a media access
control (MAC) layer defined by Wi-Fi P2P standards and
can be configured as software compatible with the Wi-Fi
P2P standards.
[0014] In addition, in a level higher than the Wi-Fi P2P
layer 101, an application service platform (ASP) with ref-
erence number 102 is defined. For reference, although
not illustrated, in a level lower than the Wi-Fi P2P layer
101, wireless connection is formed by a physical layer
compatible with Wi-Fi PHY. Further, in a level higher than
the ASP layer 102, a service layer with reference number
103 is defined.
[0015] The ASP layer 102 is a common platform
shared among the services, which manages sessions
between a highest-level application (App) layer 104 and
the lower-level Wi-Fi P2P layer 101, processes service
orders, performs controls with the ASPs of other devices,
and the like. The ASP layer 102 implements common
functions required in the services, specifically, device dis-
covery, service discovery, ASP session management,
and the like.
[0016] The service layer 103 includes use case-spe-
cific services. WFA defines basic services such as send,

play, display, and print. Here, the send service is a service
and application for file transmission between two P2Ps
devices. In addition, the play service is a service and
application for contents sharing or streaming between
two P2Ps devices based on Digital Living Network Alli-
ance (DLNA) (registered trademark). Additionally, the
display service is a service and application that allows
screen sharing between devices (source and sink). More
specifically, the display service is a use case of Miracast
as a WFA-formulated display transmission technique
through one-on-one wireless communications, and its
technical specification is prescribed as Wi-Fi Display
(WFD). In addition, the print service is a service and ap-
plication that allows printout of documents and images
between a device having contents such as documents
and images and a printer.
[0017] Further, to support applications provided by
third parties and make the ASP-common platform usable,
an enable application program interface (API) with refer-
ence number 105 may be defined.
[0018] The application layer 104 can provide a user
interface (UI) and has the function of representing visu-
ally information to the user and transferring input infor-
mation from the user to lower-level layers.
[0019] Subsequently, P2Ps operations will be de-
scribed with reference to Fig. 2. Referring to Fig. 2, there
exist two devices A and B that are P2P-connected by
P2Ps.
[0020] When device discovery and P2P are carried out
between the P2P layers of the device A and the device
B, a logical link called ASP session is set up between the
ASPs. For reference, the ASP can set up a plurality of
ASP sessions with the ASP in a partner device for each
service. Each of the ASP sessions is identified by a ses-
sion identifier assigned by the ASP having requested the
session.
[0021] A service of a device can communicate with the
corresponding service of the other device by using a serv-
ice-specific protocol defined by the service-standard
ASP protocol. In the example illustrated in Fig. 2, a serv-
ice session is set up in a service X between the device
A and the device B, and another service session is set
up in a service Y between the device A and the device B.
[0022] Interfaces called method and event are defined
between the ASP and the service in the device. The meth-
od is an interface indicating an operation started by the
service. The parameter (or field) of the method can in-
clude information regarding the operation to be per-
formed. In addition, the event is an interface that is pro-
vided by the ASP to the service .
[0023] For example, in a case where the user utilizes
the service X between the device A and the device B,
the ASPs of the devices establish an ASP session ded-
icated to the service X between the devices, and then
establish a service session between the devices. Further,
in a case where the user utilizes the service Y, the ASPs
of the devices newly establish an ASP session dedicated
to the service Y between the devices, and then establish
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a service session between the devices.
[0024] Subsequently, a sequence of operations for set-
ting up an ASP session between P2Ps devices will be
described with reference to Fig. 3.
[0025] In WFA-prescribed P2Ps, the roles of service
seeker and service advertiser are defined in device dis-
covery. The service seeker can discover the service ad-
vertiser. Upon detection of a desired service, the service
seeker can also request for connection to the service
advertiser. Fig. 3 illustrates an example in which an ASP
session is set up between the device A playing the role
of service advertiser and the device B playing the role of
service seeker. For reference, the terms service seeker
and service advertiser are frequently used to mean the
entire devices playing those roles, but more strictly, the
terms refer to P2Ps devices (P2Ps devices) that activate
a service seeker function (service seeker application)
and a service advertiser function (service advertiser ap-
plication).
[0026] In the process of ASP setup operations, a spe-
cific service of one P2Ps device searches for the other
P2Ps device and service, requests for the service, es-
tablishes a Wi-Fi P2P connection, and activates the ap-
plication.
[0027] When the ASP in the device A receives an ad-
vertise service method from the service layer of the de-
vice A, the device A operates as service advertiser. Re-
ferring to Fig. 3, the device A activates the service ad-
vertiser on the P2P interface (I/F) side. The device A
advertises its service and waits for the other device so
as to search for the service. In addition, the ASP in the
device A can response to the other device on the basis
of the information included in the advertise service meth-
od supplied from the service layer.
[0028] In addition, upon receipt of information indicat-
ing the intention of using a service (user service) from an
application (not illustrated), the service layer of the device
B can store information necessary for a seek service
method and transfer the same to the ASP. Then, when
the ASP in the device B receives the seek service method
from the service layer, the device B operates as service
seeker to perform a process of searching for a device
supporting the service requested by the higher-level ap-
plication or the user. Referring to Fig. 3, the device B
activates service seeker on the P2P interface side.
[0029] The ASP in the device B transmits a probe re-
quest frame from the P2P interface side to the other de-
vice. At that time, the ASP in the device B calculates a
hash value of the name of the service searched for by
itself, and includes the same in the probe request frame.
[0030] The ASP in the device A calculates in advance
hash values of the names of services supported by itself.
Upon receipt of the probe request from the device B by
the P2P interface, the device A attempts hash matching.
Then, when determining that there is a match between
the hash values and the device A supports the service
searched for by the device B, the device A transmits a
probe response frame to the device B from the P2P in-

terface side. The probe response frame may include the
service name, the advertisement ID, and the like.
[0031] In the process of exchanging the probe request
frame and the probe response frame, the device A and
the device B can determine that they are P2Ps-support-
ing devices and detect their respective supporting serv-
ices. This process can be said to a device discovery proc-
ess.
[0032] Subsequently, the device A and the device B
exchange information regarding specific items of the
service in the P2P service discovery process.
[0033] For example, the device B transmits the service
name (a plurality of service names in a case of searching
for the presence or absence of supporting of a plurality
of services) and a service discovery request message
including a service information request message from
the P2P interface of the device B to the device A.
[0034] In response to this, the ASP in the device A
performs service name matching. In a case where there
is a match, the device A transmits a service discovery
response message from the P2P interface of the device
A to the device B. The service discovery response mes-
sage may include information such as service name, ad-
vertisement ID, and service status. The service status is
information for notifying whether the service requested
by a remote device is available on the side of the device
A as a service advertiser.
[0035] Upon completion of the operation requested by
the seek service method from the service layer, the ASP
in the device B can notify the search result as result of
the operation to the application and the user through the
service . For example, the application (not illustrated) dis-
plays a UI of a list of devices discovered in the P2P serv-
ice discovery process. The user can select a desired de-
vice through the UI. The ASP attempts P2P connection
to the user-selected device with receipt of a connection
request (connect session) method from the service layer
as a trigger. The detailed descriptions of the subsequent
processes will be omitted.
[0036] Fig. 4 is a diagram illustrating a functional con-
figuration example of a communication apparatus 400
performing wireless communication operations as a
P2Ps device.
[0037] The communication apparatus 400 includes a
data processing unit 401, a control unit 402, a commu-
nication unit 403, and a power supply unit 404. In addition,
the communication unit 403 further includes a modulation
and demodulation unit 411, a spatial signal processing
unit 412, a channel estimation unit 413, a wireless inter-
face (IF) unit 414, an amplifier unit 415, and an antenna
416. A set of the wireless interface unit 414, the amplifier
unit 415, and the antenna 416 may form one transmission
and reception branch, and a plurality of (n) transmission
and reception branches may be provided as illustrated
in Fig. 4. For reference, the function of the amplifier unit
415 may be included in the wireless interface unit 414.
[0038] The communication unit 403 is assumed to per-
form wireless communication operations by using some
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of a plurality of P2Ps-prescribed frequency channels. The
channel currently performing communication operations
is called operating channel. In addition, the channel used
for device discovery and service discovery is called social
channel. For the communication apparatus 400, there is
a case without a limitation on channels usable by the
communication unit 403 (it is possible to shift to the social
channel other than the operating channel in a time-divi-
sion manner) and there is a case with a limitation on
channels usable by the communication unit 403 (it is not
possible to shift to the social channel) .
[0039] At a transmission time when data is input from
a higher-level layer (not illustrated) in the communication
protocol, the data processing unit 401 generates packets
for wireless communications from the data, performs
processes such as addition of a MAC header for media
access control and an error detection code, and provides
the processed data to the modulation and demodulation
unit 411. In addition, at a reception time when data is
input in reverse from the modulation and demodulation
unit 411, the data processing unit 401 performs MAC
header analysis, packet error detection, packet reorder-
ing, and the like, and provides the processed data to its
protocol higher-level layer. In the P2Ps framework, the
MAC layer defined by the Wi-Fi P2P standards is equiv-
alent to the Wi-Fi P2P layer (see Fig. 1).
[0040] The control unit 402 allows information ex-
change among the components of the communication
apparatus 400. In addition, the control unit 402 sets pa-
rameters in the modulation and demodulation unit 411
and the spatial signal processing unit 412 of the commu-
nication unit 403, and performs packet scheduling in the
data processing unit 401. Further, the control unit 402
sets parameters and controls transmission power of the
wireless interface unit 414 and the amplifier unit 415 in
the communication unit 403. In particular, according to
the technology disclosed herein, the control unit 402 con-
trols the operations of the service seeker and the service
advertiser in device discovery and service discovery.
[0041] At a transmission time, the modulation and de-
modulation unit 411 performs encoding, interleaving, and
modulation processing on the data input from the data
processing unit 401, according to the coding and modu-
lation schemes set by the control unit 402 to generate
data symbol streams, and provides the same to the spa-
tial signal processing unit 412. In addition, at a reception
time, the modulation and demodulation unit 411 performs
demodulation processing, de-interleaving, and decoding
on the data input from the spatial signal processing unit
412 in the reverse of the transmission time, and provides
the processed data to the data processing unit 401 or
the control unit 402.
[0042] At a transmission time, the spatial signal
processing unit 412 performs signal processing as nec-
essary on the data input from the modulation and demod-
ulation unit 411 for spatial separation, and provides one
or more obtained transmission symbol streams to each
of the wireless interface units 413. In addition, at a re-

ception time, the spatial signal processing unit 412 per-
forms signal processing on the reception symbol stream
input from each of the wireless interface units 414, sub-
jects the stream to spatial separation as necessary, and
provides the stream to the modulation and demodulation
unit 411.
[0043] The channel estimation unit 413 calculates
propagation path complex channel gain information from
a preamble portion and a training signal portion of the
input signal from each of the wireless interface units 414.
The calculated complex channel gain information is used
via the control unit 402 in the modulation and demodu-
lation processing at the modulation and demodulation
unit 411 and the spatial processing at the spatial signal
processing unit 412.
[0044] At a transmission time, the wireless interface
unit 414 converts the input from the spatial signal
processing unit 412 into an analog signal, performs fil-
tering and up-converting into a carrier frequency, and
sends the same to the antenna 416 or the amplifier unit
415. In addition, at a reception time, the wireless interface
unit 414 subjects the input from the antenna 416 or the
amplifier unit 415 to down-converting into a baseband
frequency and converting into a digital signal in reverse,
and provides the processed data to the spatial signal
processing unit 412 and the channel estimation unit 413.
[0045] At a transmission time, the amplifier unit 415
amplifies the analog signal input from the wireless inter-
face unit 414 to predetermined power, and sends the
same to the antenna 416. In addition, at a reception time,
the amplifier unit 415 performs low-noise amplification of
the signal input from the antenna 416 to predetermined
power, and outputs the same to the wireless interface
unit 414. At least either the transmission-time function or
the reception-time function of the amplifier unit 415 may-
be included in the wireless interface unit 414.
[0046] The power supply unit 404 includes a battery
power source or a stationary power source (commercial
power source or the like) that supplies power to the com-
ponents of the communication apparatus 400.
[0047] Subsequently, problems with conventional
P2Ps device discovery will be described.
[0048] In WFA-prescribed P2Ps, the roles of service
seeker and service advertiser are defined in device dis-
covery and service discovery (as described above). The
service seeker can display a UI of a list of discovered
partner devices, and attempts connection to the device
selected by the user through the UI of the service seeker.
However, the service advertiser only returns information
regarding services supported by itself but cannot gener-
ate a device list screen, and thus the user cannot select
the device via the UI of the service advertiser.
[0049] The foregoing prescription is applicable without
problem to a service that is favorably functional with a
combination of one device serving as a seeker and the
other as an advertiser. For example, in a print service, a
personal computer (PC) as a print server is a seeker and
a printer is an advertiser. The print server as a seeker
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attempts to discover printers and connect to the printer
selected by the user. In addition, the printer as an adver-
tiser only needs to return information regarding the print
service supported by itself to the print server and does
not need to present a device list to the user or attempt
connection to the selected print server.
[0050] However, in a case of a display service and the
like that allows screen sharing between devices, it is nec-
essary to make a mechanism in which the partners can
be selected by each other from both the source transmit-
ting screen information and the sink receiving the screen
information from the source and displaying the same. For
example, in a case of outputting images from a smart-
phone and displaying the same on a large screen such
as a television, it is preferred that the device as destina-
tion of image output can be selected from the smartphone
and the smartphone as image source can be selected in
reverse from the television. Specifically, in a use case of
Wi-Fi Display Release 2 (hereinafter, referred to as WFD
R2) as a WFA-developed display transmission technol-
ogy through one-on-one wireless communications, both
the devices of source and sink need to support both seek-
er and advertiser. If the procedure and operating method
for supporting both the functions are not properly deter-
mined, compatibility problems may occur.
[0051] In short, the WFD R2 devices need to be capa-
ble of activating both a service seeker and a service ad-
vertiser simultaneously. However, the devices here refer
to both source and sink.
[0052] The service seeker and the service advertiser
are defined in theP2Ps technical specification "Wi-Fi
Peer-to-Peer Service Technical Specification". In addi-
tion, the technical specification is publicly available free
of charge. However, the P2Ps technical specification only
states that, when the ASP receives a seek service meth-
od, the device starts to operate as a service seeker, and
when the ASP receives an advertise service method, the
device starts to operate as a service advertiser. That is,
as of the filing of the subject application, the procedure
and operating method for the devices to support both
service seeker and service advertiser in device discovery
are not clearly defined.
[0053] Meanwhile, when a device simply activates
both service seeker and service advertiser, the device
operates as a service seeker to continuously transmit a
probe request until discovering a partner device, which
increases power consumption and load on the wireless
communication media. To avoid this problem, for exam-
ple, if a device simply switches between the time for ac-
tivating the service seeker function and the time for ac-
tivating the service advertiser function, the device is less
likely to be discovered by other P2Ps devices supporting
the service or is less likely to discover other P2Ps devices
supporting the service. This is contradictory to the original
purpose for activating both service seeker and service
advertiser for mutual discovery. Further, if the service
seeker function is always activated, at each discovery of
a partner device, a list of discovered partner devices and

a UI for asking the user to confirm connection are dis-
played, which may be annoyance to the user.
[0054] In addition, the P2Ps specification prescribes
only Wi-Fi P2P as a means for connection of the second
layer. With this prescription, even if a terminal connected
to an AP attempts to offer a service through the AP, the
service cannot be implemented due to incapability of de-
vice discovery and service discovery. Accordingly, some
function extension is desired to implement device dis-
covery and service discovery using BSS connection to
the AP.
[0055] Therefore, there are proposed herein a proce-
dure and operating method for a WFD R2 device to sup-
port both seeker and adviser in device discovery with an
extension to the P2Ps technical specification.
[0056] For reference, to implement the procedure and
the operating method described later, the communication
apparatus 400 illustrated in Fig. 4 can activate service
seeker and service advertiser simultaneously in the con-
trol unit 402, and controls the starting of the service seek-
er operation.
[0057] It is first assumed that a WFD R2 device acti-
vates the service advertiser function by default. As a mod-
ification example, when the ASP receives an advertise
service method as usual, the device starts to activate the
service advertiser function.
[0058] Based on the foregoing assumption, the follow-
ing points (1) to (3) regarding the procedure or operating
method for a WFD R2 device will be described.

Point (1)

[0059] When the ASP in the WFD R2 device receives
at least either a seek service method or an advertise serv-
ice method, the device activates the service seeker func-
tion. In addition, when the service advertiser is off at that
time, the device activates the service advertiser function
as well.
[0060] In short, when either the service advertiser func-
tion or the service seeker function is to be activated, the
WFD R2 device activates both the functions. In particular,
the device avoids operating only as a service seeker.
Accordingly, the device can discover partner devices as
a service seeker, and also can be discovered by the part-
ner devices as a service advertiser.
[0061] Fig. 5 illustrates a sequence example of oper-
ations for setting up a WFD R2 device to activate both
the service advertiser function and the service seeker
function.
[0062] The device B operates as a service seeker with
receipt of a seek service method from the service layer
by the ASP in the device B as a trigger. The device B
transmits a probe request frame to other devices to per-
form a device discovery process, and the like as de-
scribed above with reference to Fig. 3, which is not illus-
trated in the drawing or described here in detail. At that
time, if the service advertiser is off in the device B, the
ASP issues an advertise service method to itself to allow
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the device B to operate as a service advertiser as well.
[0063] In addition, the device B operates as a service
advertiser with receipt of an advertise service method
from the service layer by the ASP in the device A as a
trigger. The device A waits for receipt of a probe request
from another device, and the like as described above
with reference to Fig. 3, which is not illustrated in the
drawing or described here in detail. If the service seeker
is off in the device A at that time, the ASP in the device
A issues a seek service method to itself to allow the serv-
ice A to serve as a service seeker as well.
[0064] Fig. 6 illustrates in flowchart form, a procedure
of operations for setting up a WFD R2 device to activate
both the functions of service advertiser and service seek-
er.
[0065] When the ASP receives a seek service method
from the service layer in the device (step S601: Yes), the
ASP checks if the operation of the service seeker is off
in the device (step S602) . Then, when the operation of
the service seeker is off (step S602: Yes), the ASP issues
a seek service method to itself in the device (step S603),
and the device turns on the operation of the service seek-
er (step S604) . In this manner, the device operates as
a service seeker.
[0066] At that time, the ASP checks if the operation of
the service advertiser is off in the device (step S605).
Then, when the operation of the service advertiser is off
(step S605: Yes), the ASP issues an advertise service
method to itself in the device (step S606), and the device
turns on the operation of the service advertiser (step
S607).

Point (2)

[0067] When activating only the service advertiser
function on the P2P interface side, the WFD R2 device
activates the service seeker function as well immediately
upon receipt of a probe request frame including a hash
value matching a service supported by itself (for example,
Miracast Sink) . As a result, the device can transmit by
itself a probe request frame to other devices.
[0068] Without starting the service seeker, the WFD
R2 device cannot search for a partner device by itself or
create a device list to be displayed on the device itself.
Accordingly, the device activating only the service adver-
tiser function can activate the service seeker function as
well as described above to create a device list to be dis-
played on the device itself and provide the UI to the user.
[0069] Fig. 7 illustrates a sequence example of oper-
ations for setting up the WFD R2 device A activating only
the service advertiser function on the P2P interface side
to activate the service seeker function as well.
[0070] The device B starts to activate the service seek-
er function with receipt of a seek service method from
the service layer by the ASP in the device B as a trigger.
Then, the device B transmits a probe request frame in-
cluding a hash value of the name of the service searched
for by itself to other devices .

[0071] The device A activates only the service adver-
tiser function upon receipt of an advertise service method
from the service layer by the ASP in the device A. Here,
it is assumed that the hash value of the service name
included in the probe request frame received from the
device B matches a service supported by the device A.
The device A returns a probe response frame to the de-
vice B, continues to perform the service discovery proc-
ess with the device B, and the like as described above
with reference to Fig. 3, which is not illustrated in the
drawing or described here in detail. At that time, the ASP
in the device A issues a seek service method to itself to
allow the device A to activate the service seeker function
as well.
[0072] Then, the device A can transmit a probe request
frame including a hash value of the name of the service
searched for by itself to other devices, receive a probe
response frame from a device with a matching hash value
(assuming as the device B), and provide a UI of a device
list based on the search result to the user.
[0073] Fig. 8 illustrates in flowchart form, a procedure
of operations for setting up a WFD R2 device activating
only the service advertiser function on the P2P interface
side to activate the service seeker function as well.
[0074] When operating as a service advertiser (step
S801: Yes), the device waits for receipt of a probe request
frame from another device (operating as a service seek-
er) (step S802).
[0075] Then, upon receipt of a probe request frame
from another device (step S802: Yes), the device per-
forms hash matching to determine whether a hash value
of the service name included in the received probe re-
quest frame matches a service supported by the device
itself (step S803).
[0076] Here, when there is no match between the hash
values (step S804: No), the device can determine that
the received probe request frame specifies a service not
supported by the device itself. In this case, the device
returns to step S801 and continues to operate only as a
service advertiser.
[0077] Meanwhile, when there is a match with the hash
value of the service name (step S804: Yes), the device
can determine that the received probe request frame
specifies a service supportable by the device itself. In
this case, the ASP in the device issues a seek service
method to itself (step S805) to allow the device to activate
the service seeker function as well (step S806).
[0078] In this manner, the device activating only the
service advertiser function activates the service seeker
function as well with receipt of a probe request frame with
a matching hash value as a trigger. Accordingly, the de-
vice can transmit a probe request frame by itself, receive
a probe response frame to the probe request frame, gen-
erate a device list to be displayed on the device itself,
and provide the UI to the user.
[0079] There may be a modification example in which
similar operations are performed on the basic service set
(BSS) connection side. That is, when activating only the
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service advertiser function on the BSS interface side, the
WFDR2 device activates the service seeker function as
well immediately upon receipt of a multicast domain
name system (DNS) query (mDNS query) including a
character string corresponding to a service supported by
itself (for example, Miracast Sink) . As a result, the device
can transmit an mDNS query by itself, receive an mDNS
response from another device having received the mDNS
query including the corresponding character string, and
generate a device list to be displayed on the device itself,
on the basis of the search results of device discovery and
service discovery.

Point (3)

[0080] The WFD R2 device controls operations de-
pending on the presence or absence of limitation on us-
able channels and the operational state of the service
advertiser or the service seeker of the device.
[0081] Under IEEE802 .11, the assigned bandwidth is
divided into a plurality of channels. One of the channels
is assigned as the social channel for use in service dis-
covery, and the other channels are used in general com-
munication operations. As described above, among
these channels, in particular, the channel for use in the
connection to the AP on the BSS interface side, the chan-
nel operating as a P2P client for use in the connection
to a P2P group owner (P2P GO), or the channel operating
as P2P GO by itself will be called operating channel.
[0082] The case where there is no limitation on usable
channels specifically means the case where the device
is not associated with the AP or the P2P GO, is not op-
erating as P2P GO, or is associated with an access point
operating outside the social channel or is a member of
the P2P group but can shift to the social channel other
than the operating channel in a time-division manner.
[0083] Meanwhile, the case where there is a limitation
on usable channels specifically means the case where
the device is associated with the AP or the P2P GO or
the device is operating as P2P GO by itself, and the op-
erating channel is not the social channel and cannot shift
to the social channel in a time-division manner to transmit
or receive data. In this case, the frame transmitting and
receiving operations are limited to the operating channel.
[0084] (3-1) The WFD R2 device operating only the
service advertiser function for the P2P interface in a case
without a limitation on usable channels waits only for a
predetermined period of time for receipt of a probe re-
quest frame including a hash value matching a service
supported by itself on the social channel. When receiving
no probe request frame, the WFD R2 device activates
the service seeker function as well to perform scanning
(that is, transmitting a probe request frame, waiting for
reception of a probe response frame, and waiting for re-
ceipt of a probe request frame) on all the supportable
channels.
[0085] When a timeout occurs, the WFD R2 device ac-
tivates the service seeker function as well to start active

searching for partner devices on other channels. In ad-
dition, the WFD R2 device remains activating the service
advertiser function and can be discovered by partner de-
vices on the other channels. In addition, in a case where
the WFD R2 device as a service seeker cannot discover
any partner device in a second predetermined period of
time, the device may deactivate the service seeker func-
tion.
[0086] The service advertiser function basically waits
for receipt of a probe request frame, performs hash
matching upon receipt of a probe request frame, and re-
turns a probe response frame in a case where there is a
match. Meanwhile, the service seeker function transmits
a probe request frame by itself, which leads to increase
in power consumption by the transmission power and
requires the use of communication media at a transmis-
sion time. Therefore, upon occurrence of a timeout after
the second predetermined period of time, the service
seeker function is deactivated to lower power consump-
tion of the device and save wireless communication me-
dia (avoid a traffic jam).
[0087] Fig. 9 is a flowchart of a procedure of operations
for setting up a WFD R2 device activating only the service
advertiser function on the P2P interface side in a situation
without a limitation on usable channels to activate the
service seeker function as well.
[0088] The WFD R2 device activating only the service
advertiser function waits for receipt of a probe request
frame on the social channel (step S901).
[0089] When the device can receive a probe request
frame on the social channel (step S901: Yes) before oc-
currence of a timeout after a predetermined period of
time (step S902: No), the device performs hash matching
to determine whether a hash value included in the re-
ceived probe request frame matches a service supported
by the device itself (step S903).
[0090] Here, when there is a match between the hash
values (step S904: Yes), the device can determine that
the received probe request frame specifies a service sup-
portable by the device itself. In this case, the device re-
turns a probe response frame to the other device (step
S905), and activates the service seeker function as well
immediately (step S906).
[0091] Meanwhile, when the device cannot receive a
probe request frame including a hash value matching a
service supported by the device itself on the social chan-
nel within a predetermined period of time (step S904: No
and step S902: Yes), the ASP in the device issues a seek
service method to itself to allow the device to activate the
service seeker function as well (step S906). Subsequent-
ly, the device starts operation of the service seeker func-
tion while continuing to operate as a service advertiser.
[0092] As a service seeker, the device performs scan-
ning (that is, transmitting a probe request frame and wait-
ing for reception of a probe response frame) on all the
supportable channels (step S907). When a timeout oc-
curs, the device activates the service seeker function as
well to start active searching for partner devices on other
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channels. In addition, the device remains activating the
service advertiser function and can be discovered by
partner devices on the other channels .
[0093] The device performs repeatedly the scanning
operation on all the channels only for the second prede-
termined period of time (step S910: No). In the meantime,
the device remains activating the service advertiser func-
tion as well and can be discovered by partner devices on
the other channels. For reference, in the processing pro-
cedure described in Fig. 9, the timeout mechanism for
waiting for a predetermined period of time is used as a
stop condition, but the use of any other stop condition,
such as the maximum number of scanning attempts,
would be similar in substance.
[0094] Then, when the device can receive a probe re-
sponse frame on any of the channels and discover a de-
sired partner device (step S908: Yes) within the second
predetermined period of time (step S910: No), the device
provides, as a search result, a UI of a list of partner de-
vices discovered through the service layer and the ap-
plication, to the user (step S909).
[0095] Meanwhile, in a case where the device cannot
discover any partner device in the second predetermined
period of time (step S910: Yes), that is, when a timeout
occurs, the device deactivates the service seeker func-
tion (step S911).
[0096] There may be a modification example in which
similar operations are performed on the BSS connection
side. That is, the WFD R2 device activating only the serv-
ice advertiser function for the BSS interface waits for re-
ceipt of an mDNS query including a hash value matching
a service supported by itself for a predetermined period
of time, and when receiving no mDNS query, the device
activates the service seeker function to actively search
for partner devices by transmitting an mDNS query in-
cluding a character string corresponding to the service
searched for by itself. In a case where the device still
cannot discover any partner device in the second period
of time, the device may deactivate the service seeker
function. Deactivation of the service seeker function due
to the timeout lowers power consumption of the device
and saves wireless communication media (avoid a traffic
jam).
[0097] (3-2) The WFD R2 device activating both the
functions of service seeker and service advertiser for the
P2P interface in a case without a limitation on usable
channels transmits a probe request frame on the social
channel and waits for receipt of a probe request frame
from another device or receipt of a probe response frame
to the probe request frame transmitted by the device itself
for a predetermined period of time. Then, when the device
cannot discover any partner device, the device performs
scanning (that is, transmitting a probe request frame,
waiting for receipt of a probe response frame, and waiting
for receipt of a probe request frame) on all the support-
able channels while activating both the service seeker
function and the service advertiser function.
[0098] In this case, upon occurrence of a timeout, the

WFD R2 device starts active search for partner devices
on other channels. In addition, the WFD R2 device re-
mains activating the service advertiser function and can
be discovered by partner devices on the other channels.
In addition, in a case where the WFD R2 device as a
service seeker cannot discover any partner device in the
second predetermined period of time, the device may
deactivate the service seeker function.
[0099] Fig. 10 is a flowchart of a procedure of opera-
tions for setting up a WFD R2 device activating both the
functions of service seeker and service advertiser on the
P2P interface side in a situation without a limitation on
usable channels.
[0100] The WFD R2 device activating both the func-
tions of service seeker and service advertiser waits for
receipt of a probe request frame from another device on
the social channel (step S1001) .
[0101] When the device can receive any probe request
frame on the social channel (step S1010: Yes) before
occurrence of a timeout after a predetermined period of
time (step S1010: No), the device performs hash match-
ing to determine whether a hash value included in the
received probe request frame matches a service sup-
ported by the device itself (step S1002).
[0102] Here, when there is a match between the hash
values (step S1003: Yes), the device can determine that
the received probe request frame specifies a service sup-
portable by the device itself. In this case, the device re-
turns a probe response frame to the other device (step
S1004), and then continues to perform a service discov-
ery process with partner devices. Specifically, the device
transmits a probe request frame on the social channel
(step S1005), and waits for receipt of a probe response
frame to the probe request frame transmitted by the de-
vice itself (step S1006).
[0103] Meanwhile, if the device cannot receive a probe
request frame or a probe response frame on the social
channel within a predetermined period of time and cannot
discover a partner device (step S1010: Yes), the device
performs scanning (that is, transmitting a probe request
frame) on all the supportable channels while activating
both the service seeker function and the service adver-
tiser function (step S1007). For reference, the device re-
mains activating the service advertiser function and can
be discovered by partner devices on other channels.
[0104] Then, when the device receives a probe re-
sponse frame on the social channel (step S1006: Yes)
or receives a probe response frame on any other channel
and can discover a desired partner device (step S1008:
Yes), the device provides a UI of a device list as a search
result to the user through the service layer and the ap-
plication (step S1009).
[0105] Meanwhile, in a case where the device cannot
detect a partner device on any of the channels (step
S1008: No), the device returns to step S1001 to repeat-
edly execute steps similar to the foregoing ones while
activating both the functions of service seeker and serv-
ice advertiser. Alternatively, in a case where the device
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cannot detect a partner device (step S1008 : No), the
device may provide a search result that no partner device
could be discovered to the user through the service layer
and the application, and then provide a UI for the user to
select the continuance or discontinuance of an attempt
to discover a partner device. Then, only in a case where
the user selects the continuance, the device may return
to step S1001, and in a case where the user does not
select the continuance, the device may stop the search
for a partner device. To stop the search for a partner
device, the device preferably deactivates the service
seeker function. For reference, in the processing proce-
dure described in Fig. 10, the timeout mechanism for
waiting for a predetermined period of time is used as a
stop condition, but the use of any other stop condition,
such as the maximum number of scanning attempts,
would be similar in substance.
[0106] The common advantage of the points (3-1) and
(3-2) is in that, in a case without a limitation on usable
channels, the WFD R2 device can discover other devices
operating on channels other than the social channel and
incapable of shifting to another channel (WFD R2 devices
and WFD R1 devices) and can be discovered by partner
devices in reverse.
[0107] (3-3) In a case without a limitation on usable
channels, the WFD R2 device activating both the func-
tions of service seeker and service advertiser for the P2P
interface transmits a probe request frame on the social
channel and waits for receipt of a probe request frame
from another device or receipt of a probe response frame
to the probe request frame transmitted by the device itself
for a predetermined period of time (as in the point (3-2)).
Then, even if the device can discover a partner device,
the device preferably performs scanning on all the sup-
portable channels while activating both the service seek-
er function and the service advertiser function. This is
intended to discover WFD R2 devices and WFD R1 de-
vice that might exist on other channels.
[0108] However, before starting scanning on all the
supportable channels, the device may display a UI for
the user to select permitting or wishing or not the scan-
ning on channels other than the social channel.
[0109] Fig. 11 illustrates in flowchart form, a procedure
of operations for setting up a WFD R2 device activating
both the functions of service seeker and service adver-
tiser on the P2P interface side (however, scanning is
surely performed on channels other than the social chan-
nel) in a situation without a limitation on usable channels.
[0110] The WFD R2 device activating both the func-
tions of service seeker and service advertiser transmits
a probe request frame on the social channel (step
S1101), waits for receipt of a probe response frame to
the probe request frame transmitted by the device itself
(step S1102), and waits for receipt of a probe request
frame from another device (step S1103).
[0111] When the device can receive a probe request
frame on the social channel (step S1103: Yes) before
occurrence of a timeout after a predetermined period of

time (step S1111: No), the device performs hash match-
ing to determine whether a hash value included in the
received probe request frame matches a service sup-
ported by the device itself (step S1104).
[0112] Here, when there is a match between the hash
values (step S1105: Yes), the device can determine that
the received probe request frame specifies a service sup-
portable by the device itself. In this case, the device re-
turns a probe response frame to the other device (step
S1106).
[0113] After a lapse of a predetermined period of time,
the device provides the result of search for partner de-
vices on the social channel to the user in step S1107. At
that time, in a case where the device cannot receive a
probe request frame or a probe response frame or cannot
discover a partner device on the social channel (step
S1111: Yes), the device provides the search result that
no partner device could be discovered on the social chan-
nel to the user. Meanwhile, in a case where the device
receives a probe request frame on the social channel
(step S1103: Yes), detects a match between the hash
values (step S1105: Yes), and returns a probe response
frame to the received probe request frame (step S1106),
the device provides the search result that one or more
devices could be discovered to the user. Further, in step
S1107, the device displays a UI for the user to select
permitting or wishing or not scanning on channels other
than the social channel to check if to perform scanning
on channels other than the social channel.
[0114] In a case of performing no scanning on chan-
nels other than the social channel (step S1108: No), the
device deactivates the service seeker function and op-
erates only the service advertiser function, and returns
to the probe request frame waiting state. Alternatively,
the device may return to step S1101 to repeatedly exe-
cute steps similar to the foregoing ones while activating
both the functions of service seeker and service adver-
tiser.
[0115] In a case of performing scanning on channels
other than the social channel (step S1108: Yes), the de-
vice performs scanning (that is, transmitting a probe re-
quest frame, waiting for receipt of a probe request frame,
and waiting for receipt of a probe request frame) on all
the supportable channels while activating both the serv-
ice seeker function and the service advertiser function
(step S1109) . For reference, the device remains activat-
ing the service advertiser function and can be discovered
by partner devices on other channels.
[0116] Finally, when the device can receive a probe
response frame on the social channel or any other chan-
nel and discover a desired partner device (step S1109:
Yes), the device provides a UI of a device list as search
result to the user through the service layer and the ap-
plication (step S1110).
[0117] Meanwhile, in a case where the device cannot
detect a partner device on any of the channels (step
S1109: No), the device returns to step S1101 to repeat-
edly execute steps similar to the foregoing ones while
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activating both the functions of service seeker and serv-
ice advertiser. Alternatively, the device may deactivate
the service seeker function and operate only the service
advertiser function, and returns to the probe request
frame waiting state. For reference, in the processing pro-
cedure described in Fig. 11, the timeout mechanism for
waiting for a predetermined period of time is used as a
stop condition, but the use of any other stop condition,
such as the maximum number of scanning attempts,
would be similar in substance.
[0118] (3-4) In a case where there is a restriction on
usable frequencies, that is, the frame transmitting and
receiving operations are limited to the operating channel,
the WFD R2 device activating only the service advertiser
function for the P2P interface waits for receipt of a probe
request frame on the operating channel. The device ac-
tivates the service seeker function as well immediately
upon receipt of a probe request frame including a hash
value matching a service supported by itself (for example,
Miracast Sink) . As a result, the device can transmit a
probe request frame on the operating channel to discover
partner devices by itself.
[0119] Fig. 12 illustrates in a flowchart form, a proce-
dure of operations for setting up a WFD R2 device acti-
vating only the service advertiser function on the P2P
interface side in a situation with a limitation on usable
channels to activate the service seeker function as well.
[0120] The WFD R2 device activating only the service
advertiser function waits for receipt of a probe request
frame on the social channel (step S1201).
[0121] When receiving a probe request frame on the
social channel (step S1201: Yes), the device performs
hash matching to determine whether a hash value includ-
ed in the received probe request frame matches a service
supported by the device itself (step S1203).
[0122] When there is no match between the hash val-
ues (step S1204: No), the device returns to step S1201
to continue only the operation of the service advertiser
function and wait for receipt of probe request frames from
other devices.
[0123] Meanwhile, when there is a match between the
hash values (step S1204: Yes), the device can determine
that the received probe request frame specifies a service
supportable by the device itself. In this case, the device
returns a probe response frame (step S1205) . Further,
the ASP in the device issues a seek service method to
itself to allow the device to activate the service seeker
function as well (step S1206) . Subsequently, the device
starts the operation of the service seeker function as well
while operating as a service advertiser on the operating
channel.
[0124] (3-5) In a case where there is a restriction on
usable frequencies, that is, the frame transmitting and
receiving operations are limited to the operating channel,
the WFD R2 device activating both the functions of serv-
ice seeker and service advertiser for the P2P interface
transmits a probe request frame on the operating channel
and waits for receipt of a probe request frame from an-

other device or waits for a probe response frame to the
probe request frame transmitted by the device itself.
[0125] Fig. 13 illustrates in flowchart form, a procedure
of operations for setting up a WFD R2 device activating
both the functions of service seeker and service adver-
tiser on the P2P interface side in a situation without a
limitation on usable channels.
[0126] The WFD R2 device activating both the func-
tions of service seeker and service advertiser first oper-
ates as a service seeker to transmit a probe request
frame on the operating channel (step S1301).
[0127] When receiving a probe response frame to the
probe request frame (step S1302: Yes), the device pro-
vides a UI of a device list as search result to the user
through the service layer and the application (step
S1303).
[0128] After the provision of the UI of the device list
(step S1303), when receiving no probe response frame
to the probe request frame (step S1302: No), the device
then operates as a service advertiser to wait for receipt
of a probe request frame from another device (step
S1304).
[0129] When receiving no probe request frame (step
S1304: No), the device returns to step S1301 to repeat-
edly transmit and receive a probe request frame or probe
response frame on the operating channel while activating
both the functions of service seeker and service adver-
tiser.
[0130] Meanwhile, when receiving a probe request
frame (step S1304: Yes), the device performs hash
matching to determine whether a hash value included in
the received probe request frame matches a service sup-
ported by the device itself (step S1305) .
[0131] When there is no match between the hash val-
ues (step S1306: No), the device returns to step S1301
to repeatedly transmit and receive a probe request frame
or probe response frame on the operating channel while
activating both the functions of service seeker and serv-
ice advertiser.
[0132] Meanwhile, when there is a match between the
hash values (step S1306: Yes), the device can determine
that the received probe request frame specifies a service
supportable by the device itself. In this case, the device
continues the operation of the service advertiser function.
That is, the device returns a probe response frame to the
other device (step S1307). After that, the device returns
to step S1301 to repeatedly transmit and receive a probe
request frame or probe response frame on the operating
channel while activating both the functions of service
seeker and service advertiser.
[0133] Meanwhile, Fig. 14 summarizes the main fea-
tures of point (3) .
[0134] According to the technology disclosed herein,
in a case where a device operates as a service seeker
and a service advertiser such that the device can discover
other service devices compatible with the device itself
and can be discovered by the other devices, it is possible
to limit the time during which the device operates as a
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service seeker. This provides an advantage that the de-
vice can reduce power consumption and prevent waste-
ful use of wireless communication media by decreasing
the frequency with which to transmit requests or queries
specifying a supportable service, without lowering the
probability that the device will discover other service-sup-
porting devices or the probability that the device will be
discovered by other service-supporting devices as com-
pared to a case where the device always operates as a
service seeker. Further, the device can activate the serv-
ice seeker function in specific states to eliminate the pos-
sibility that the user might feel annoyed with the display
of UIs of a partner device list and confirmation of con-
nection at each discovery of a partner device.

INDUSTRIAL APPLICABILITY

[0135] The technology disclosed herein has been de-
scribed in detail so far with reference to specific embod-
iments. However, it is self-evident that a person skilled
in the art can achieve modifications and replacements of
the embodiments without deviating from the substance
of the technology disclosed herein.
[0136] The technology disclosed herein is favorably
applicable to mainly communication apparatuses under
the P2Ps specification, but is also similarly applicable to
various other communication systems in which the roles
of seeker and advertiser are defined in device discovery
to make it easy to discover desired communication part-
ners.

Claims

1. A communication apparatus (400) supporting serv-
ices using Wi-Fi peer-to-peer (P2P) or basic service
set (BSS) connection, wherein, when one of a serv-
ice advertiser function and a service seeker function
is to be activated, the communication apparatus ac-
tivates both the service advertiser function and the
service seeker function.

2. The communication apparatus according to claim 1,
wherein the communication apparatus activates the
service seeker function with receipt of a seek service
method from a service layer by an application service
platform (ASP) in the communication apparatus as
a trigger, and activates the service advertiser func-
tion as well when the service advertiser function is
deactivated.

3. A communication method of a communication appa-
ratus (400) supporting services using Wi-Fi P2P or
BSS connection, comprising the steps of: when one
of a service advertiser function and a service seeker
function is to be activated, starting to activate both
the service seeker function and the service adver-
tiser function.

Patentansprüche

1. Kommunikationsvorrichtung (400), die Dienste unter
Verwendung einer WiFi-Peer-zu-Peer(P2P)- oder
-Basic-Service-Set(BSS)-Verbindung unterstützt,
wobei, wenn entweder eine Dienstwerbefunktion
oder eine Dienstsuchfunktion aktiviert werden soll,
die Kommunikationsvorrichtung sowohl die Dienst-
werbefunktion als auch die Dienstsuchfunktion akti-
viert.

2. Kommunikationsvorrichtung nach Anspruch 1, wo-
bei die Kommunikationsvorrichtung die Dienstsuch-
funktion beim Empfang eines Suchdienstverfahrens
von einer Dienstschicht durch eine Anwendungs-
dienstplattform (ASP) in der Kommunikationsvor-
richtung als einen Auslöser aktiviert und auch die
Dienstwerbefunktion aktiviert, wenn die Dienstwer-
befunktion deaktiviert ist.

3. Kommunikationsverfahren einer Kommunikations-
vorrichtung (400), die Dienste unter Verwendung ei-
ner WiFi-P2P- oder -BSS-Verbindung unterstützt,
das die folgenden Schritte umfasst:
wenn entweder eine Dienstwerbefunktion oder eine
Dienstsuchfunktion aktiviert werden soll, Starten des
Aktivierens sowohl der Dienstsuchfunktion als auch
der Dienstwerbefunktion.

Revendications

1. Appareil de communication (400) prenant en charge
des services utilisant une connexion de pair à pair
(P2P) Wi-Fi ou d’ensemble de services de base
(BSS), l’appareil de communication, quand une
d’une fonction d’annonce de service et d’une fonc-
tion de recherche de service doit être activée, acti-
vant à la fois la fonction d’annonce de service et la
fonction de recherche de service.

2. Appareil de communication selon la revendication
1, l’appareil de communication activant la fonction
de recherche de service à la réception d’un procédé
de service de recherche en provenance d’une cou-
che de service par une plate-forme de services d’ap-
plication (ASP) dans l’appareil de communication
comme déclencheur, et activant également la fonc-
tion d’annonce de service quand la fonction d’an-
nonce de service est désactivée.

3. Procédé de communication d’un appareil de com-
munication (400) prenant en charge des services uti-
lisant une connexion de pair à pair (P2P) Wi-Fi ou
BSS, comprenant les étapes de :
quand une d’une fonction d’annonce de service et
d’une fonction de recherche de service doit être ac-
tivée, lancement de l’activation à la fois de la fonction
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d’annonce de service et de la fonction de recherche
de service.

23 24 



EP 3 361 817 B1

14



EP 3 361 817 B1

15



EP 3 361 817 B1

16



EP 3 361 817 B1

17



EP 3 361 817 B1

18



EP 3 361 817 B1

19



EP 3 361 817 B1

20



EP 3 361 817 B1

21



EP 3 361 817 B1

22



EP 3 361 817 B1

23



EP 3 361 817 B1

24



EP 3 361 817 B1

25



EP 3 361 817 B1

26



EP 3 361 817 B1

27



EP 3 361 817 B1

28

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• JP 2016028465 A [0003]

Non-patent literature cited in the description

• Wi-Fi Peer-to-Peer Services (P2Ps) Technical Spec-
ification (for Wi-Fi Direct services certification), 21 Au-
gust 2014, 1-100, https://www.wi-fi.org/discov-
er-wi-fi/specifications [0004]


	bibliography
	description
	claims
	drawings
	cited references

