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TITLE OF THE INVENTION
COMMUNICATION APPARATUS, METHOD OF CONTROLLING THEAME,
PROGRAM, AND COMPUTER-READABLE STORAGE MEDIUM

BACKGROUND OF THE INVENTION

Field of the Invention

[ 0001] The present invention relates to a
communication apparatus, a method of controlling th e
same, a program, and a computer-readable storage me dium.

Description of the Related Art
[ 0002] In recent years, in mobile telephones, or the
like, near field wireless communication such as NFC

(Near Field Communication), IrDA (Infrared Data

Association), TransferJet (registered trademark), o r
the like, has started to be used. By using this ki nd
of near field wireless communication, by a user sim ply

performing an operation of causing apparatuses to

approach one another, data transmission and receivi ng
between the apparatus can be performed. Also, ther eis
a technique of transferring setting information for a

wireless LAN (IEEE 802.11 series), Bluetooth

(registered trademark), or the like, in order to

connect with a partner apparatus via this kind of n ear
field wireless communication and execute a high spe ed
communication ("Connection Handover 1.2" Technical

Specification (NFC Forum issued 2010.7.7)). Also,
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there is an approach of a communication apparatus u

a communication medium to which a connection has
already been made, and performing a determination o
whether a communication by that communication mediu
possible based on an individual identifier of anoth
apparatus, and, in a case where the communication i
possible, not executing a setting modification base
transferred setting information, and rather continu
communication using the existing communication medi

(Japanese Patent Laid-Open No. 2008-131175).

[ 0003] In the above described approach of continuing

communication using the existing communication medi
the communication apparatus to which the setting
information is transferred performs continued usage
the existing communication medium without performin
setting update. In other words, this kind of
communication apparatus does not perform a feedback
the other apparatus of the result which is that

updating of the setting was not performed based on
transferred setting information. In this way, in a

case in which apparatuses are caused to approach ea
other and a cooperative communication service is
initiated between the apparatuses, opposing apparat
cannot confirm immediately whether the communicatio
apparatus on the other side, continues with the
existing settings, or whether it modifies the setti

based on setting information that is transferred.
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this reason, there is a problem in that a communica
apparatus employs setting information that is diffe

to that of an opposing apparatus, setting of a
communication path cannot be performed, and as a re
a time period until a service initiation becomes lo

unnecessarily.

SUMMARY OF THE INVENTION
[ 0004] The present invention was conceived in view
of the above described problem, and provides, in
embodiments, a technique for preventing excess
processing and for shortening a time required until
service initiation in a case where, using an existi
communication medium, communication is possible wit
opposing apparatus.
[ 0005] According to one aspect of the present
invention, there is provided a communication appara
which comprises: a communication unit configured to
able to communicate with another communication
apparatus by a first communication scheme and by a
second communication scheme for which a communicati
speed is faster or a communication range is longer
that of the first communication scheme; a determina
unit configured to determine whether or not, upon
initiation of a communication by the first
communication scheme, a communication by the second

communication scheme was already being performed; a
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generation unit configured to generate, based on

information included in a request received by the

communication unit by the communication by the firs t
communication scheme, a response corresponding to t he
request, wherein the communication unit transmits t he
response generated by the generation unit to the ot her
communication apparatus, and the generation unit, i na
case where it is determined by the determination un it

that the communication by the second communication

scheme was already being performed, includes, in th e
response, information indicating that control for t he
communication by the second communication scheme ba sed

on the request is unnecessary.

[ 0006] Further features of the present invention

will become apparent from the following description of
exemplary embodiments (with reference to the attach ed
drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
[ 0007] FIG. 1 is a view for exemplifying a system
configuration according to embodiments.
[ 0008] FIG. 2 is a view for illustrating an example
of a hardware configuration for a digital camera 10 1
according to embodiments.
[ 0009] FIG. 3 is a view for illustrating an example
of a hardware configuration for a printer 102 accor ding

to embodiments.
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[ 0010] FIG. 4 is a view for illustrating an example
of a hardware configuration for a wireless LAN acce
point 103 according to embodiments.

[ 0011] FIG. 5 is a view for illustrating an example
of a functional block configuration for the digital
camera 101 according to embodiments.

[ 0012] FIG. 6 is a view for illustrating an example
of a functional block configuration for the printer
according to embodiments.

[ 0013] FIG. 7 is a view for illustrating an example
of a functional block configuration for the wireles

LAN access point according to embodiments.

[ 0014] FIG. 8A and FIG. 8B are views for explaining
an operational flow for the digital camera 101
according to a first embodiment.

[ 0015] FIG. 9A and FIG. 9B are views for explaining
an operational flow for the printer 102 according t

the first embodiment.

[ 0016] FIG. 10 is a view (part 1) for explaining a
communication sequence for the first embodiment.

[ 0017] FIG. 11 is a view (part 2) for explaining a
communication sequence for the first embodiment.

[ 0018] FIG. 12A - FIG. 12C are views for
illustrating examples of address registration table
formats according to the present embodiment.

[ 0019] FIG. 13A - FIG. 13G are views for

illustrating examples of message and information re

-5-

SS

102

cord



10140912SG01/P215-0067SG

formats for handover processing.

[ 0020] FIG. 14A and FIG. 14B are views for
explaining an operational flow for the printer 102
according to a second embodiment.

[ 0021] FIG. 15 is a view for explaining a

communication sequence for the second embodiment.

DESCRIPTION OF THE EMBODIMENTS

[ 0022] Below, a detailed explanation will be given
with reference to the drawings for a communication
apparatus according to the present invention. Firs
explanation will be given for a system that is
envisioned in embodiments to be explained later. F

1 is a view for exemplifying a configuration of a

system 100 according to embodiments. The system 10
according to embodiments is a communication apparat
that is comprised of a digital camera 101, a printe

102, and a wireless LAN access point 103 (hereinaft
referred to as, a wireless LAN AP). The digital ca

101 and the printer 102 are capable of mutually
communicating with each other by using an NFC
communication path 104, a direct wireless LAN
communication path 105, or indirect wireless LAN
communication paths 105-107 via a wireless LAN AP 1
[ 0023] FIG. 2 is a drawing showing a hardware
configuration for the digital camera 101. The digi

camera 101 is provided with a display unit 201, an
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operation unit 202, a storage unit 203, a power sup

unit 204, an imaging unit 205, a control unit 206,

ROM 207, a RAM 208, a wireless LAN communication un

209, and an NFC communication unit 210.

[ 0024] The display unit 201 is configured from, for

example, an LCD and LED, comprises a function for
outputting visibly recognizable information, and
performs a display of a Ul (User Interface) that
corresponds to an application. The operation unit
comprises a function for a user to perform various
input, or the like, and operate the communication
apparatus. The storage unit 203 is configured by a
HDD, and stores and manages, for example, various d
such as wireless communication network information,
data transmission and receiving information, and im
data. The power supply unit 204 is, for example, a
battery, which stores power for operating the appar
on the whole, and provides power to each piece of
hardware. The imaging unit 205 is configured from
image capturing element, a lens etc., and performs
capture of photographs and movies. The control uni
206 is, for example, a CPU, which controls operatio
for each configuration element of the digital camer

101.

[ 0025] The ROM 207 stores control commands, or in

other words, programs. Various operations explaine

later are realized by the control unit 206 executin
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programs stored in the ROM 207. The RAM 208 is use d
for temporary storage of data and work memory when

executing programs. The wireless LAN communication

unit 209 performs wireless LAN communication. The

wireless LAN communication unit 209 performs wirele Ss
communication in compliance with the IEEE 802.11 se ries.
Note, in the below embodiment, the wireless LAN

communication unit 209 is described as performing

wireless communication in compliance with the IEEE

802.11 series, but wireless communication may be

performed using another communication scheme such a S
Bluetooth (registered trademark), or the like.

[ 0026] The NFC communication unit 210 performs NFC
communication. The NFC communication unit 210 perf orms
wireless communication in compliance with NFC (Near

Field Communication). Also, once the NFC communica tion
unit 210 detects a communicable apparatus that is

within a communication range, it automatically

establishes an NFC communication. Note, the NFC

communication unit 210 is described as performing

wireless communication in compliance with NFC; howe ver,
a wireless communication which uses another

communication scheme wherein the communication rang eis

shorter than a communication scheme used by the

wireless LAN communication unit 209 may be performe d.
Also, it is assumed that the NFC communication unit 210
uses a communication scheme wherein the communicati on
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speed is slower than the communication scheme used
the wireless LAN communication unit 209.

[ 0027] FIG. 3 is a drawing showing a hardware
configuration for the printer 102. In the

configuration of the printer 102, when compared wit
the configuration of the digital camera 101 as show
FIG. 2, a print processing unit 310 for an output
function is provided instead of the imaging unit.

print processing unit 310 prints image data stored
storage unit 303. An explanation of the other
configuration elements will be omitted as these are
equivalent to those of the configuration of the dig
camera 101.

[ 0028] FIG. 4 is a drawing showing a hardware
configuration for the wireless LAN AP 103. The
configuration of the wireless LAN AP 103, when comp
with the configuration of the digital camera 101 an

the printer 102 shown in FIG.s 2 and 3, is provided
with a wired LAN communication unit 409 in place of
NFC communication units as a communication function
also does not have an imaging unit or a print
processing unit. An explanation of the other
configuration elements will be omitted as they are
equivalent to those of the configurations of the

printer 102 and the digital camera 101.

[ 0029] Next, with reference to FIGS. 5 through 7,

functional blocks for the digital camera 101, the
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printer 102, and the wireless LAN AP 103 will be
explained. According to the present embodiment, th
functional blocks for the digital camera 101, the

printer 102, and the wireless LAN AP 103 are each

stored in the ROM 207, the ROM 307 and a ROM 406 as

programs. By the programs stored in the ROM 207, t
ROM 307 and the ROM 406 being executed by the contr
unit 206, a control unit 305, and a control unit 40
corresponding functions are executed. Note, a part

all of the functions contained in the functional bl

may be implemented in hardware. In this case, a pa
or all of the functions contained in each of the
functional blocks is configured from, for example,

ASIC (Application Specific Integrated Circuit).

[ 0030] FIG. 5 is a drawing showing a functional
block 500 for the digital camera 101. The digital
camera 101 is comprised of a wireless LAN communica
control unit 510, an NFC communication control unit
and a service execution unit 530. The wireless LAN
communication control unit 510 controls wireless LA
communication via the wireless LAN communication un
209. Also, the wireless LAN communication control
510 is comprised of an AP function that operates as
access point for a wireless LAN, and a Station func
that operates as a wireless LAN terminal. The NFC
communication control unit 520 controls NFC

communication via the NFC communication unit 210.
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service execution unit 530 manages external device
service information executable by the digital camer
101 using the wireless LAN communication control un
510, and executes services. Also, the service
execution unit 530 manages service identifiers, ser
execution procedures that correspond to these, and
option information for a service as service informa
The digital camera 101 according to embodiments to
explained later, as an example, is able to execute
direct printing service. This direct printing serv
includes, for example, "DLNA Printing”, "Pictbridge
and "DPOF Printing", or the like.

[ 0031] FIG. 6 is a drawing showing a functional
block 600 for the printer 102. The printer 102 is
comprised of a wireless LAN communication control u
610, an NFC communication control unit 620, a servi
control unit 630, and a print control unit 640. Th
wireless LAN communication control unit 610 control
wireless LAN communication via the wireless LAN
communication unit 308. Also, the wireless LAN
communication control unit 610 is comprised of an A
function that operates as an access point for a
wireless LAN, and a Station function that operates
wireless LAN terminal. The NFC communication contr
unit 620 controls NFC communication via the NFC

communication unit 309.

[ 0032] The printer 102 manages service information
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that is providable to an external device via the
wireless LAN communication control unit 610, and th
service control unit 630 executes the service. The
service control unit 630 manages service (communica
service) identifiers and service execution procedur
that correspond to these, and option information fo
service as service information. The printer 102
according to the embodiment to be explained later,
an example, is able to execute a direct printing
service. This direct printing service includes, fo
example, "DLNA Printing", "Pictbridge” and "DPOF
Printing” etc. The print control unit 640 controls

print processing by the print processing unit 310.
service control unit 630 controls the print control

unit 640 according to a request by an external devi
and can print print-data that is received from the
external device.

[ 0033] FIG. 7 is a drawing showing a functional
block 700 for the wireless LAN AP 103. The wireles
LAN AP 103 is comprised of a wireless LAN communica
control unit 710, a wired LAN communication control
unit 720, and a logical address allocation control

730. The wireless LAN communication control unit 7
comprises an AP function that operates as an access
point for a wireless LAN. The wired LAN communicat
control unit 720 performs communication control for

wired LAN. The logical address allocation control
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730 performs control related to logical address (IP

address, or the like) allocation for a partner

apparatus that performs communication.

[ 0034] FIG. 13A-FIG. 13G are views for illustrating
examples of messages for handover processing, and
information record formats that configure the messa

Note, the messages and the information record forma

are defined in an NFC Forum "Connection Handover 1.
Technical Specification. A handover request messag

(FIG. 13A) includes a handover request record (FIG.

13C) in a first record. A handover select message

13B) includes a handover select record (FIG. 13D) i

first record. An actual object of a reference

destination NDEF record specified by a reference ta

record that is an "ALTERNATIVE_CARRIER_RECORD" (FIG
13E) is mapped following the first record.

[ 0035] An actual object of information of a wireless
LAN setting is stored in a reference destination ND

record. For example, pointer information for a

reference destination NDEF record is stored in a
"CARRIER_DATA_REFERENCE" (FIG. 13F) that is contain
in an "ALTERNATIVE_CARRIER_RECORD" (FIG. 13E). Als
the actual object of information regarding various

setting information that is required, is additional

stored in a reference destination NDEF record. For
example, pointer information for a reference

destination NDEF record is stored in an
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"AUXILIARY_DATA_REFERENCE" (FIG. 13G) that is conta
in an "ALTERNATIVE_CARRIER_RECORD" (FIG. 13E).

[ 0036] FIG. 12A - FIG. 12C are views for
illustrating examples of memory formats for address

registration tables, implemented within each

communication apparatus according to the embodiment

FIG. 12A is an example of an address registration t
memory for each apparatus in the case that the digi
camera 101 and the printer 102 are connected to the
same wireless LAN AP 103. FIG. 12B is an example o
address registration table memory for the printer 1
when unconnected to a wireless LAN. FIG. 12C is an
example of an address registration table memory for
printer 102 when directly connected (direct connect
to a wireless LAN.

[ 0037] Below, an explanation of a specific
embodiment will be given based on the above system
configuration.

[ 0038] (First embodiment)

The operational procedure between the digital
camera 101 and the printer 102 according to the fir
embodiment will be explained using drawings. As an
example, an explanation will be given for an
operational procedure for executing a service for "
Printing” via a P2P communication path, or an exist
wireless LAN communication path between the digital

camera 101 and the printer 102.
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[ 0039] FIG. 8A and FIG. 8B are views for explaining

an operational flow for the digital camera 101
according to this embodiment. Note that the contro
unit 206 may function as a determination unit
configured to perform confirmation processing and
determination processing, and a generation unit
configured to perform processing to set information
generate a message. FIG. 9A and FIG. 9B are views
explaining an operational flow for the printer 102
according to this embodiment. Note that the contro
unit 305 may function as a determination unit
configured to perform confirmation processing and
determination processing, a generation unit configu

to set addresses to generate a message, and a setti
unit configured to set parameters for communication
FIG. 10 and FIG. 11 are views for explaining a
communication sequence for this embodiment. FIG. 1
a view for explaining a communication sequence that
uses an existing wireless LAN communication path an
executes a service, and FIG. 11 is a view for
explaining a communication sequence that requests a
wireless LAN communication path, but executes a ser
using an existing communication path.

[ 0040] The digital camera 101 according to this
embodiment, as shown in FIG. 10 and FIG. 11, is alr
connected (step S1000, step S1100) by a wireless LA

infrastructure mode with the wireless LAN AP 103 up

-15 -

to

for

red

ng

Ois

new

vice

eady

on



10140912SG01/P215-0067SG

initiation of communication by NFC. Also, FIG.s 10

11 show a case where a DLNA Printing service is set
(step S1001, step S1101) as a default activation
request target service for the digital camera 101.

Also, in FIG. 10, the printer 102 is connected (ste
S1000) to the wireless LAN AP 103 in a wireless LAN
infrastructure mode, and in FIG. 11 the state is su

that there is no connection with the wireless LAN A
103 (step S1100).

[ 0041] Once the NFC communication control unit 520
for the digital camera 101 detects the nearby NFC
communication unit 309 for the printer 102,
communication with the printer 102 is established b
NFC (step S801, step S901, step S1002, step S1102).
Next, the service execution unit 530 for the digita
camera 101 performs confirmation of whether or not
service to be executed has been determined (step S8
If a determination has not been made, (NO at step S
the digital camera 101 performs a determination (st
S810) as to whether or not there is a request for
setting a wireless LAN communication path for an
opposing apparatus (the printer 102). In the case
there is a request (YES at step S810), the digital
camera 101 sets information according to the reques
"CARRIER_DATA_REFERENCE" (step S811), and transmits
handover request message (step S812). Thereafter,

digital camera 101 awaits receipt of the handover
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response message (step S813). In the case there is
request (NO for step S810), the digital camera 101
awaits receipt of the handover response message (st
S813).

[ 0042] If a service to be executed is determined
(YES for step S802), the digital camera 101 sets
information related to the service to be executed t
"AUXILIARY_DATA_REFERENCE" (step S803). Thereafter
the digital camera 101 performs a determination of
whether or not (step S804) the wireless communicati
path for executing the service is an existing wirel

LAN communication path. In other words, the digita
camera performs a determination of whether or not t
execute a service using a wireless LAN communicatio
path that is in use in step S1000 and in step S1100

In the case of using an existing wireless LAN
communication path (YES for step S804), the digital
camera 101 sets information for using an existing
wireless LAN communication path to
"CARRIER_DATA_REFERENCE" (step S805). In the case
existing wireless LAN communication path is not use
(NO for step S804), the digital camera 101 sets new
setting information for wireless LAN communication
use to "CARRIER_DATA_REFERENCE" (step S806).
[ 0043] Note, as a determination criteria at step
S804 for determining whether or not to use an exist

wireless LAN communication path, for example, a
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determination of whether or not a service other tha
service scheduled to be executed within the digital
camera 101 is using the communication path may be u
Note, FIG. 10 shows a case wherein the digital came
101 is not using an existing wireless LAN communica
path for another service, and FIG. 11 shows a case
wherein the digital camera 101 is using an existing
wireless LAN communication path for another service

[ 0044] Next, the digital camera 101 performs a
confirmation of whether or not there is specificati

of logical address (IP address, or the like) for us

a wireless LAN communication path (step S807). If
there is a specification, (YES for step S807), the

digital camera 101 sets a logical address and
identification information (UUID, MAC Address, or t
like) collectively to an "AUXILIARY_DATA_ REFERENCE"
(step S808). In the case that there is not a
specification (NO for step S807), the digital camer

101 only sets identification information (UUID, MAC
Address etc) to "AUXILIARY_DATA_REFERENCE" (step S8
Afterwards, the digital camera 101 transmits a hand
request message (step S812, step S1003, step S1103)
and awaits reception of a handover response message
from the printer 102 which is the opposing apparatu
(step S812).

[ 0045] On the other hand, the printer 102, awaits

reception of a handover request message (step S902)
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after establishment of communication by NFC with th
digital camera 101(step S901). In the case that
reception of a handover request message is detected
the printer 102 performs determination of whether o
not a service specified in the message (DLNA Printi
in this embodiment) is executable (step S903). In
case that the printer 102 determines that the speci
service is not executable (NO for step S903), a sta
within the handover response message is set to fail
and is returned (step S917). Thereatfter, the print

102 completes the processing unit.

[ 0046] In the case that the printer 102 determines

that the specified service is executable (YES for s
S903), confirmation of whether or not identificatio
information for an opposing apparatus (the digital
camera 101) is included in the handover request mes
is performed (step S904). In the case that the
identification information for the digital camera 1

is included in the handover request message (YES fo
step S904), the printer 102 refers to stored conten
for an address registration table (FIG. 12A - FIG.
within itself, and performs determination of whethe
not the identification information is already

registered (step S905).

[ 0047] As previously explained, FIG. 10 shows a case

where the digital camera 101 and the printer 102 ar

connected to the wireless LAN AP 103, and FIG. 11 s
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a case where the digital camera 101 is connected to
wireless LAN AP 103. Therefore in the case of FIG.
the address registration table for the printer 102
shows, as in FIG. 12A, that the digital camera 101

the printer 102 are connected to the wireless LAN A
103. Also, in the case of FIG. 11, the address
registration table for the printer 102 shows, as in

12B, that the digital camera 101 is not connected t
the wireless LAN AP 103.

[ 0048] For the determination at step S905, in the
case of FIG. 10, the printer 102 recognizes that th
opposing apparatus (the digital camera 101) exists
the same network. In this case, the printer 102, s

a current logical address for the self-apparatus (I
address etc) to an address of the transmission sour
device for an "AUXILIARY_DATA_REFERENCE" of the
handover response message (step S906). Also, the
printer 102, sets a parameter representing usage of
existing connection destination to an
"AUXILIARY_DATA_REFERENCE" (step S907). Thereafter
the printer 102 returns a handover response message
message with a success status added) (step S916, st
$1004).

[ 0049] For the determination at step S905, in the
case of FIG. 11, the printer 102 recognizes that th
opposing apparatus (the digital camera 101) does no

exist in the same network. In this case, the print
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102 refers to a "CARRIER_DATA_REFERENCE" within a

parameter within a received handover request messag e
(step S1003), and performs determination of whether or
not there is a specification for setting informatio n

(step S908). In a case where the printer 102

determines that there is a specification for settin g
information (YES for step S908), it proceeds to per form
determination of whether or not a setting modificat ion
based on the specified setting information is possi ble
(step S909). As an example of a specific condition of
whether or not setting modification is possible, th ere
is a condition for an existence or absence of suppo rt
for wireless LAN connection modes (ad hoc mode, dir ect
mode, or the like), or a condition of whether there is
already another service within the self-apparatus t hat
is using a wireless LAN communication path. Howeve r,
conditions other than those described above that ar e
ascribable to a wireless communication medium of th e

handover destination may be used as determination

criteria.

[ 0050] As a result of step S909, in a case where the

printer 102 determines that the setting modificatio nis
possible based on the specified setting information

(YES for step S909), parameter setting for using th e
specified connection destination is performed (step

S910). In the case that there is no specification for

setting information from the digital camera 101 (NO for

-21 -
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step S908), or it is determined that setting
modification is impossible (NO for step S909), the
printer 102 performs setting of a connection parame
that is settable and held by the printer 102 (step
S911). As a settable connection parameter, for exa
in the case that there is already another service
within the self-apparatus that is using a wireless
communication path, the same parameter as the setti
of the communication path being used is used.

[ 0051] Next, the printer 102 performs a
determination of whether or not a connection topolo
with the digital camera 101 is a P2P connection (st
S912). In the case that the P2P connection is (YES
step S912), the printer 102 performs a determinatio
whether or not the logical address of the digital
camera 101 is undecided (step S913). In the case t
the logical address for the digital camera 101 is
undecided (YES for step S913), the printer 102,
generates each of the logical addresses for both
apparatuses, and sets them to an
"AUXILIARY_DATA_REFERENCE" (step S914). In the cas
that the logical address for the digital camera 101

not undecided (NO for step S913), the printer 102
generates its own logical address based on the logi
address system for the digital camera 101, and sets
to an "AUXILIARY_DATA_REFERENCE" (step S915).

[ 0052] Also, in the case that the connection
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topology is not a P2P connection (NO for step S912)

the printer 102 does not perform updating of the

"AUXILIARY_DATA_ REFERENCE". Afterwards, the printe

102 sets the success status within the handover
response message, and the updated parameter

("CARRIER_DATA_REFERENCE" and

"AUXILIARY_DATA_ REFERENCE"), and returns a response

(step S916, step S1004, step S1104). Thereafter, t

printer 102 completes the processing unit.

[ 0053] On the other hand, the digital camera 101 is

in a state of awaiting reception of a handover resp
message from the printer 102, and when it receives

message (step S1004, step S1104), confirms the cont

of the "CARRIER_DATA REFERENCE" parameter informati

of the connection destination. Next, the digital
camera 101 performs a confirmation of whether or no
information (new connection destination information
other than an existing wireless LAN communication p
in use is set (step S814). In the case that there

new connection destination information set (YES for
step S814), the digital camera 101 updates (step S1
step S1107) the wireless LAN setting information to
new connection destination and performs a connectio
(step S815). In the case that a new connection
destination information is not set (NO for step S81
the existing connection is maintained (step S1005).

[ 0054] Next, the digital camera 101 refers to the
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"AUXILIARY_DATA_ REFERENCE" in the received message

performs confirmation (step S816) of the existence
absence of information of a logical address to be u
(IP address, or the like). In the case that there
logical address information (YES for step S816), th
digital camera 101 performs setting of the logical
address (step S817). In the case that there is no
information for the logical address (NO for step S8
the digital camera 101 performs (step S818) process
for acquisition of a logical address that is usable

a wireless LAN environment (AutolP, DHCP, or the li
and completes one processing unit. After the setti
of the logical address is completed, the digital ca
101 executes the DLNA Printing service (step S1007-
S1009, step S1108-step S1110).

[ 0055] Note, in the above described embodiment, when

transmitting the handover request message from the
digital camera 101 to the printer 102, only one set
information item for a wireless LAN communication p
is included, however, a plurality of setting

information items may also be included. Also, int
case that setting information for a wireless LAN
communication path on the side of the printer 102 i
desired to be confirmed, the digital camera 101 may
transmit without including setting information (NUL
information may be set) in the handover request mes

In these cases, the setting information for the
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wireless LAN communication path that is to be actua
used for connecting, is notified of (step S1004, st
S1104) by using the handover response message that
returned from the printer 102 to the digital camera
and shared between the apparatuses. Therefore, set
of the wireless LAN communication path and the logi

address can be executed collectively.

[ 0056] As explained above, in this embodiment, the

printer 102 adds status information representing
continued usage of a wireless communication setting
that is already in use in the handover response mes
for transmission. Because of this, the continued u
information of an existing communication path at th
handover destination may be shared, enabling preven
of excess wireless communication parameter setting
logical addressing. In other words, new connection
processing can be omitted. Also, it is possible to
prevent an increase in time required until service
initiation, ascribable to setting an unnecessary
wireless parameter, for which there is a fear of
execution before initiation of a service with a nea
apparatus.

[ 0057] (Second embodiment)

A operational procedure between the digital camera

101 and the printer 102 according to a second
embodiment will be explained using drawings. As an

example, an explanation will be given for an
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operational procedure for executing a service for "
Printing” via a P2P communication path, or an exist
wireless LAN communication path between the digital
camera 101 and the printer 102. FIG. 8A and FIG. 8
are views for explaining the operational flow for t
digital camera 101 according to this embodiment. F
14A and FIG. 14B are views for explaining an
operational flow for the printer 102 according to t
embodiment. FIG. 15 is a view for explaining a
communication sequence according to the present
embodiment.

[ 0058] The digital camera 101 according to this
embodiment, as shown in FIG. 15, is already connect
by a wireless LAN infrastructure mode with the wire
LAN AP 103 upon initiation of communication by NFC
(step S1500). Also, FIG. 15 shows a case where a
Printing service using DLNA is set (step S1501) as
default activation request target service for the

digital camera 101. Also, the printer 102 is also
connected with the wireless LAN AP 103 in wireless

infrastructure mode (step S1500).

[ 0059] Once the NFC communication control unit 520

for the digital camera 101 detects a nearby NFC
communication unit 309 for the printer 102,
communication with the printer 102 is established b
NFC (step S801, step S1401, step S1502). Next, the

service execution unit 530 for the digital camera 1
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performs confirmation of whether or not a service t
executed has been determined (step S802). If a
determination has not been made, (NO at step S802),
digital camera 101 performs a determination (step S
as to whether or not there is a request for setting
wireless LAN communication path for an opposing
apparatus (the printer 102). In the case there is
request (YES at step S810), the digital camera 101
information according to the request to
"CARRIER_DATA_REFERENCE" (step S811), and transmits
handover request message (step S812). Thereafter,
digital camera 101 awaits receipt of the handover
response message (step S813). In the case there is
request (NO for step S810), the digital camera 101
awaits receipt of the handover response message (st
S813).

[ 0060] If a service to be executed is determined
(YES for step S802), the digital camera 101 sets
information related to the service to be executed t
"AUXILIARY_DATA_REFERENCE" (step S803). Thereafter
the digital camera 101 performs a determination of
whether or not (step S804) the wireless communicati
path for executing the service is an existing wirel

LAN communication path. In other words, the digita
camera performs a determination of whether or not t
execute a service using a wireless LAN communicatio

path that is in use in step S1500. In the case of
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using an existing wireless LAN communication path (

for step S804), the digital camera 101 sets informa

for using an existing wireless LAN communication pa

to "CARRIER_DATA_REFERENCE" (step S805). In the ca
an existing wireless LAN communication path is not

(NO for step S804), the digital camera 101 sets new
setting information for wireless LAN communication

use to "CARRIER_DATA_REFERENCE" (step S806).

[ 0061] Next, the digital camera 101 performs a
confirmation of whether or not there is specificati

of logical address (IP address, or the like) for us

a wireless LAN communication path (step S807). If

there is a specification, (YES for step S807), the

digital camera 101 sets a logical address and
identification information (UUID, MAC Address, or t

like) collectively to an "AUXILIARY_DATA_ REFERENCE"
(step S808). In the case that there is not a

specification (NO for step S807), the digital camer

101 only sets identification information (UUID, MAC
Address etc) to "AUXILIARY_DATA_REFERENCE" (step S8
Afterwards, the digital camera 101 transmits a hand
request message (step S812, step S1503), and awaits
reception of a handover response message from the
printer 102 which is the opposing apparatus (step S

[ 0062] On the other hand, the printer 102 awaits
(step S1402) reception of a handover request messag

after establishment (step S1401) of communication b
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NFC with the digital camera 101. In the case that
reception of a handover request message is detected
the printer 102 performs determination of whether o
not a service specified in the message (DLNA Printi
in this embodiment) is executable (step S1403). In
case that the printer 102 determines that the speci
service is not executable (NO for step S1403), a st
within the handover response message is set to fail
and is returned (step S1418). Thereatfter, the prin

102 completes the processing unit.

[ 0063] In the case that the printer 102 determines

that the specified service is executable (YES for s
S1403), confirmation of whether or not identificati
information for an opposing apparatus (the digital
camera 101) is included in the handover request mes
is performed (step S1404). In the case that the
identification information for the digital camera 1

is included in the handover request message (YES fo
step S1404), the printer 102 refers to stored conte

of an address registration table (FIG. 12A-FIG. 12C
within itself, and performs determination of whethe
not the identification information is already

registered (step S1405).

[ 0064] As previously explained, FIG. 15 shows a case

where the digital camera 101 and the printer 102 ar
connected to the wireless LAN AP 103. Therefore th

address registration table for the printer 102 show
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as in FIG. 12A, that the digital camera 101 and the

printer 102 are connected to the wireless LAN AP 10

For the determination at step S1405, in the case of

15, the printer 102 recognizes that the opposing

apparatus (the digital camera 101) exists in the sa
network.

[ 0065] Then, the printer 102 performs (step S1406) a
determination of whether or not there is a request
"continued use of an existing connection destinatio

from the opposing apparatus (the digital camera 101

side. In the case that there is a request for

"continued use of an existing connection destinatio

(YES for step S1406), the printer 102, in addition

setting a current logical address for the self-

apparatus (IP address, or the like) to an address o

the transmission source device within an
"AUXILIARY_DATA_REFERENCE" for the handover respons
message (step S1407), also sets a parameter
representing usage of the existing connection

destination (step S1408). Thereafter, the printer

returns a handover response message (a message with
success status added) (step S1417).

[ 0066] The case in FIG. 15 is a case where there is
no request for "continued use of an existing connec
destination.” In this case, the printer 102 refers

a "CARRIER_DATA REFERENCE" within a parameter withi

the received handover request message (step S1503),
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performs determination of whether or not there is a

specification for setting information (step S1409). In
the case that the printer 102 determines that there is
a specification of setting information from the dig ital

camera 101 (YES for step S1409), determination is

performed as to whether or not setting modification

based on the specified setting information is possi ble
(step S1410). As an example of a condition that

determines if setting modification is allowed, as w as
described in the first embodiment, there is an

existence or absence for support of wireless LAN

connection modes (ad hoc mode, direct mode, or the

like).

[ 0067] As a result of step S1409, in a case where

the printer 102 determines that the setting

modification is possible based on the specified set ting
information (YES for step S1410), parameter setting for
using the specified connection destination is perfo rmed

(step S1411). In the case that there is no

specification for setting information from the digi tal
camera 101 (NO for step S1409), or it is determined

that setting modification is impossible (NO for ste p
S1410), the printer 102 performs setting of a

connection parameter that is settable and held by t he
printer 102 (step S1412). As a settable connection

parameter, as was described in the first embodiment ,

for example, in the case that there is already anot her
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service within the self-apparatus that is using a
wireless LAN communication path, the same parameter
the setting of the communication path being used is
used.

[ 0068] Next, the printer 102 performs a
determination of whether or not a connection topolo
with the digital camera 101 is a P2P connection (st
S1413). In the case that there is a P2P connection
(YES for step S1413), the printer 102 performs a
determination of whether or not the logical address
address, or the like) of the digital camera 101 sid
undecided (step S1414). In the case that the logic
address for the digital camera 101 is undecided (YE

for step S1414), the printer 102, the logical addre

for both apparatuses are each generated, and set to
"AUXILIARY_DATA_REFERENCE" (step S1415). Inthe ca
that the logical address for the digital camera 101

not undecided (NO for step S1414), the printer 102
generates its own logical address based on the logi
address system for the digital camera 101, and sets

to an "AUXILIARY_DATA_REFERENCE" (step S1416).
[ 0069] Also, in the case that it is determined not
to be a P2P connection (NO for step S1413), the pri
102 does not perform updating of

"AUXILIARY_DATA_ REFERENCE". Afterwards, the printe
102 sets the success status within the handover

response message, and the updated parameter
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("CARRIER_DATA_REFERENCE" and

"AUXILIARY_DATA_ REFERENCE"), and returns a response
(step S1417, step S1504). Thereafter, the printer

completes the processing unit.

[ 0070] On the other hand, the digital camera 101 is

in a state of awaiting reception of a handover resp

message from the printer 102, and when it receives
message (step S1504), it confirms the contents of t
"CARRIER_DATA_ REFERENCE" parameter information of t
connection destination. The digital camera 101

performs confirmation of whether or not information

other than that for usage of an existing wireless L
communication path is set (step S814).

[ 0071] In the case of FIG. 15, it is a case where

there is no request for "continued use of an existi

connection destination" and information other than

usage of the existing wireless LAN communication pa

is set to the "CARRIER_DATA_REFERENCE". The digita
camera 101 updates setting information for the wire

LAN (step S1505, step S1507) for the notified of

connection destination, and performs a connection (

S815).

[ 0072] Next, the digital camera 101 refers to the
"AUXILIARY_DATA_ REFERENCE" in the received message
performs confirmation (step S816) of the existence

absence of information of a logical address (IP add

etc) to be used. In the case that there is logical
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address information (YES for step S816), the digita
camera 101 performs setting of the logical address
(step S817). In the case that there is no informat

for the logical address (NO for step S816), the dig
camera 101 performs (step S818) processing for
acquisition of a logical address that is usable in
wireless LAN environment (AutolP, DHCP, or the like
and completes one processing unit. After the setti

of the logical address is completed, the digital ca
101 executes the DLNA Printing service (step S1508
step S1510).

[ 0073] Note, just as in the first embodiment, when

transmitting the handover request message from the
digital camera 101 to the printer 102, only one set
information item for a wireless LAN communication p
is included, however, a plurality of setting
information items may also be included. Also, int
case that setting information for a wireless LAN
communication path on the printer 102 side is wishe
be confirmed, the digital camera 101 may transmit
without including setting information (NULL informa
may be set) for the wireless LAN communication path
the handover request message. In such cases, the
setting information for the wireless LAN communicat
path that is to be actually used for connecting, is
notified of (step S1504) by using the handover resp

message that is returned from the printer 102 to th
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digital camera 101, and since it will be shared bet
apparatuses, it is possible to execute the setting

the wireless LAN communication path and the logical
address collectively.

[ 0074] As explained above, while in the first
embodiment, a determination is performed as to whet
or not an existing communication path is to be used
based on a sole decision by the side that received
handover request message (the printer 102 side), in
second embodiment, it becomes possible to add a req
by the transmitting side (the digital camera 101) o

the handover request message and perform the
determination. Because of this, it is possible to
confirm the connection destination in accordance wi
the request by the apparatus side that confirms the
service to be executed at the handover destination
this embodiment, the apparatus side transmitting th
handover request message).

[ 0075] (Other Embodiments)

Also, according to the previously described first
through second embodiments, an example was explaine
wherein, touching of the NFC is used as an opportun
to set the wireless LAN communication path, and use
existing wireless LAN communication path (the
communication path via the wireless LAN AP that was
use prior to touching the NFC), without executing

setting of a new wireless LAN connection setting, w
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executing a device cooperation service via the same
communication path; however, this may also be widel
applied to use cases where a single wireless
communication medium is used for service activation
simultaneously executing connection setting for ano
wireless medium, in a case where a plurality of
wireless communication mediums are supported
simultaneously among devices. For example, this is
also applicable to use cases, or the like, where
notification of connection setting information for
wireless LAN and activation instructions for servic

is performed using Bluetooth.

[ 0076] Note, an example was shown wherein the
communication mode for NFC according to the previou
described first through second embodiments, execute
sharing of statuses and various setting information
transmission and reception of a handover response
message (step S1003, step S1103, step S1503), and a
handover initiation request message (step S1002, st
S1102, step S1502), using a bidirectional communica
path in the case that the digital camera 101 and th
printer 102 are both operated in a P2P communicatio
mode, however, information sharing is also possible

a communication mode for NFC when one side operates
a read/write mode, and the other side operates in a
card emulation mode, and shared memory access betwe

devices is used to perform a method of reading/writ
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an information records (FIG. 13A-FIG. 13G) that for
the service initiation request message and the serv
initiation response message.

[ 0077] Embodiment(s) of the present invention can
also be realized by a computer of a system or appar
that reads out and executes computer executable
instructions (e.g., one or more programs) recorded
storage medium (which may also be referred to more
fully as a 'non-transitory computer-readable storag
medium’) to perform the functions of one or more of
above-described embodiment(s) and/or that includes
or more circuits (e.g., application specific integr

circuit (ASIC)) for performing the functions of one
more of the above-described embodiment(s), and by a
method performed by the computer of the system or
apparatus by, for example, reading out and executin
the computer executable instructions from the stora
medium to perform the functions of one or more of t
above-described embodiment(s) and/or controlling th
one or more circuits to perform the functions of on
more of the above-described embodiment(s). The comp
may comprise one or more processors (e.g., central
processing unit (CPU), micro processing unit (MPU))
may include a network of separate computers or sepa
processors to read out and execute the computer
executable instructions. The computer executable

instructions may be provided to the computer, for
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example, from a network or the storage medium. The

storage medium may include, for example, one or mor

a hard disk, a random-access memory (RAM), a read o

memory (ROM), a storage of distributed computing
systems, an optical disk (such as a compact disc (C
digital versatile disc (DVD), or Blu-ray Disc (BD)™
flash memory device, a memory card, and the like.

[ 0078] While the present invention has been
described with reference to exemplary embodiments,
is to be understood that the invention is not limit

to the disclosed exemplary embodiments. The scope
the following claims is to be accorded the broadest
interpretation so as to encompass all such

modifications and equivalent structures and functio
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WHAT IS CLAIMED IS:
1. A communication apparatus, comprising:

a communication unit configured to be able to
communicate with another communication apparatus by
first communication scheme and by a second
communication scheme for which a communication spee
faster or a communication range is longer than that
the first communication scheme;

a determination unit configured to determine
whether or not, upon initiation of a communication
the first communication scheme, a communication by
second communication scheme was already being
performed; and

a generation unit configured to generate, based on
information included in a request received by the
communication unit by the communication by the firs
communication scheme, a response corresponding to t
request, wherein

the communication unit transmits the response
generated by the generation unit to the other
communication apparatus, and

the generation unit, in a case where itis

determined by the determination unit that the

communication by the second communication scheme wa

already being performed, includes, in the response,

information indicating that control for the

communication by the second communication scheme ba
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on the request is unnecessary.

2. The communication apparatus according to claim 1
wherein, in a case where it is determined by the
determination unit that the communication by the se
communication scheme was already being performed an
is determined that there is a request from the othe
communication apparatus for the communication by th
second communication scheme that was already being
performed, the generation unit includes information
indicating that control for the communication by th
second communication scheme based on the request is

unnecessary in the response.

3. The communication apparatus according to claim 1
or 2, wherein, in a case where it is determined by
determination unit that the communication by the se
communication scheme was already being performed, t
generation unit includes a communication path by th
second communication scheme that was already being

performed in the response.

4. The communication apparatus according to any one

of claims 1 to 3, wherein, in a case where it is

determined by the determination unit that the

communication by the second communication scheme wa

already being performed, the generation unit includ

-40 -

cond

dit

the
cond

he

esa



10140912SG01/P215-0067SG

connection destination by the second communication

scheme that was already being performed in the resp

5. The communication apparatus according to any one
of claims 1 to 4, wherein, in a case where it is

determined by the determination unit that, upon

initiation of the communication by the first

communication scheme, the communication by the seco
communication scheme is not being performed, the
generation unit includes information for the
communication by the second communication scheme ba

on the request in the response.

6. The communication apparatus according to any one
of claims 1 to 5, further comprising a setting unit
configured to, in a case where it is determined by
determination unit that, upon initiation of the
communication by the first communication scheme, th
communication by the second communication scheme is
being performed, perform a setting for the
communication by the second communication scheme ba

on information included in the request.

7. The communication apparatus according to claim 6
wherein, in a case where setting information that t
other communication apparatus specifies is included

the request and a setting can be performed by that
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setting information, the setting unit performs the

setting based on the setting information.

8. The communication apparatus according to claim 6
wherein, in a case where setting information that t

other communication apparatus specifies is included

the request and a setting cannot be performed by th
setting information, the setting unit performs the

setting based on information held in the communicat

apparatus.

9. The communication apparatus according to claim 6
wherein, in a case where setting information that t

other communication apparatus specifies is not incl

in the request, the setting unit performs the setti

based on information held in the communication

apparatus.

10. The communication apparatus according to any on
of claims 6 to 9, wherein, in a case where, after
completion of the setting by the setting unit, a
connection topology with the other communication
apparatus is a P2P connection, the generation unit
least includes an address of the communication

apparatus in the response.

11. The communication apparatus according to claim
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wherein, in a case where a logical address in the o
communication apparatus is undecided, the generatio
unit includes a logical address of the communicatio
apparatus and a logical address of the other

communication apparatus in the response.

12. The communication apparatus according to claim
wherein, in a case where a logical address in the o
communication apparatus is determined, the generati
unit includes a logical address of the communicatio
apparatus generated in accordance with the logical
address in the other communication apparatus in the

response.

13. The communication apparatus according to any on
of claims 1 to 12, wherein the determination unit,

using a table indicating whether or not the
communication apparatus and the other communication

apparatus are connected, determines whether or not

communication by the second communication scheme wa

already being performed prior to the communication

the first communication scheme.

14. The communication apparatus according to any on

of claims 1 to 13, wherein the first communication

scheme is an NFC (Near Field Communication) scheme.
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15. The communication apparatus according to any on
of claims 1 to 14, wherein the second communication
scheme is a communication scheme in compliance with

IEEE 802.11 series.

16. A method of controlling a communication apparat
able to communicate with another communication
apparatus by a first communication scheme and by a
second communication scheme for which a communicati
speed is faster or a communication range is longer

that of the first communication scheme, the method
comprising:

a determination step of determining whether or not
upon initiation of a communication by the first
communication scheme, a communication by the second
communication scheme was already being performed; a

a generation step of generating, based on
information included in a request received by the
communication by the first communication scheme, a
response corresponding to the request, and

a transmission step of transmitting the response
generated in the generation step to the other
communication apparatus, wherein,

in the generation step, in a case where it is
determined in the determination step that the
communication by the second communication scheme wa

already being performed, information indicating tha
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control for the communication by the second
communication scheme based on the request is

unnecessary is included in the response.

17. A computer-readable storage medium storing a
computer program for controlling a computer to exec ute

respective steps of claim 16.

18. A program that causes a computer to execute the
steps of the method for a communication apparatus

according to claim 16.

19. A communication apparatus, comprising:
a first communication unit configured to
communicate with another communication apparatus by a
first communication scheme, and receive a communica tion
request for a second communication scheme;
a second communication unit configured to
communicate with another communication apparatus by the
second communication scheme; and
a determination unit configured to, in a case
where the first communication unit receives the
communication request, determine whether or not
communication is already possible with the other
communication apparatus by the second communication
scheme, wherein,

in a case where it is determined by the
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determination unit that the communication is alread
possible with the other communication apparatus by
second communication scheme, new connection process

of the second communication scheme is not executed.

20. A method of controlling a communication apparat
having

a first communication unit configured to
communicate with another communication apparatus by
first communication scheme;

a second communication unit configured to
communicate with another communication apparatus by
second communication scheme; and

a reception unit configured to receive a
communication request by the second communication
scheme by the first communication unit, the method
comprising:

a determination step of, in a case where reception
is performed by the reception unit, determining whe
or not communication is already possible with the o
communication apparatus by the second communication
scheme, wherein,

in a case where it is determined in the
determination step that the communication is alread
possible with the other communication apparatus by
second communication scheme, new connection process

of the second communication scheme is not executed.
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21. A computer-readable storage medium storing a
computer program for controlling a computer to exec ute

respective steps of claim 20.

22. A program that causes a computer to execute the

steps of the method for a communication apparatus

according to claim 20.
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