1 RFID Optimized Capability Negotiation BACKGROUND OF THE
INVENTION 1. Technical Field The present invention relates Near Field
Communication (NFC) Radio Frequency Identification (RFID) technology
and, more particularly, to providing cpntact-less data transfer capabilities
between two data-carrying devices, a reader (Initiator) and a receiver
(Target). 2. Discussion of Related Art For background information on the
present invention the reader is referred to a white paper entitled "Near
Field Communication” published by ECMA International under document
number ECMA/TC32-TG19/2004/1. That document shows near field
communication equiPpad JBiReEEhi gt esskatiofoximity in order to

exchange parameters necessary for setting up a communication with
more bandwidth usj %géy ﬁlg?élﬂ [H(?ﬁhnology, other
than NFC, such as %reiess@. (\ﬁzm or Bluetooth(r) communication.
An NFC reader device initializes data transfer and issues a data

exchange:¢ggieesit;siggan NFC Target device. The target device can be a
powerless memory, card_or an intelligent RFID device capable of data
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dbeilinentendreregelyisnelstanthr and are all titled "Near Field
Communication Interface Protocol (NFCIP-1)" and define a half-duplex
data exchange, protocol between two devices. Some companies have
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order to exchange parameters necessary for setting up a communication with more
bandwidth using a secondary communication technology, other than NFC, such as
Wireless LAN (WLAN) or Bluetooth® commumication. An NFC reader device
initializes data transfer and issues a data exchange request to an NFC Target
device. The target device can be a powerless memory card or an intelligent RFID
device capable of data processing itself. Memory card based solutions are
U'aditionally used in ticketing application while an emerging standard for RFID-
device to RFID-device communication has been specified by ECMA-340 (see also
ISO/MEC 18092 (2004) and ETSI EN 302 190 v1.1.1 (2005-02)). These documents
are all quite similar and are all titled “Near Field Communication Interface
Protocol (NFCIP-1)” and define a half-duplex data exchange protocol between two
devices. Some companies have decided to use NFCIP as an RFID protocol to be
supported in their portable devices, such as mobile terminals. However, the
concept can be enlarged to embrace non-portable devices as well. In other words,

a portable device could be brought into close proximity to a non-portable device



Forum compliant terminals can be foreseen as involving many different
kinds of consumer electronics devices such as TVs, digiboxes, etc. The
nature of this kind of RFID communication is "touch' based where an
RFID target device is held for a relatively short time in the RFID reader
device's interrogation field. The “touch' paradigm is based on user
experience analysis where a "touch' action measured in time should be
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reasonably short time interval (less than 0.5 seconds). For larger data
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Creating such communication_requires devices to be able to carry outa
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respongse from the Target device. To fulfill such minimal timin
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how. communication is to be established and how servicé parameters are
sSEnR e RE B ithicated. For NFC RFID communication no such

solutionranstfor2oSuhiitbiRan®E ddhvdnidTdfadhwhere the NFC Initiator
device is always sending request message and the NFC Target device is responding
to requests with response messages. However, optimally, the capability negotiation
between two devices should happen in one message pair, i.e., requiring only a
request from the Initiator and a response from the Target device.

To fulfill such minimal timing requirements for the initial RFID ‘touch,’
there must be rules for exchanging data between the devices with correspondingly
minimal data processing requirements. Ideally the responding device should be
able to compose a default response beforehand in order to introduce ‘as little
overhead as possible to the RFID communication. To be capable of creating such a
static message exchange, rules need fo be defined on how communication is to be
established and how service parameters are selected and communicated.

For NFC RFID communication no such solution exists.



Embodiments of the present invention seek to provide protocol rules and
formats to make RFID communication time significantly faster and
effective. According to a first aspect of the present invention, there is
provided a method for execution by a target near field communication
device, comprising: receiving a nedr field communication request
message from an initiator near field communication device, determining a
secondary transport MéNROISTRIBIOEXBNaIgiTigformation with said
initiator near field communication device, determining a role in said
secondary transport mechanism for said target near field communication
devicelwbndingrasres fonpressTéssaguito sedl imitatoideeaofislel rules and
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message from an initiator near field communication device; means for
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necessary to establish a connection via said secon ﬂgans ot
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According to a fourth aspect of the present invention, there Is provided an
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targetARAr with said initiator near field communication device; means for

determming a role in said secondary transport mechanism for said target near field
communication device; means for sending a response message o said initiator
near field communication device wherein said response message indicates said
secondary transport mechanism and comprises information necessary to establish
a connection via said secondary fransport mechanism; and means for participating
with said initiator near field communication device in a communication for said
exchanging information using said secondary transport mechanism.

According to a third aspect of the present invention, there is provided a
computer program stored on a computer readable medium for executing the steps
as disclosed above within said target near field communication device.

According to a fourth aspect of the present invention, there is provided an
mtegrated circuit for executing the steps as disclosed above within a target near

field communicaiion device.



field. communication device. 3a According to a fifth aspect of the present
invention, there is provided a method for execution by an initiator near
field communication device, compriging: sending a near field
communication request message to a target near field communication
device igentifyin goonei ok meRcandidatessecandanintrarspMtprovided a

mechanisms, receiving a response message.from said target near field
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information necessary to establish a connection, choosing a seconda
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said connection. According 1o a sixth aspect of the present inventio
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secondary transport mechanisms is or aré supported in target near
fiefcedmunication device and comprises information necessary to
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said target near field communication device in'a communication
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satiehein said response message indicates which of said one or more candidaie
secondary transport mechanisms is or are supported in said target near field
communication device and comprises information necessary to establish a
connection; means for choosing a secondary transport mechanism according to
which s or are supported in said target near field communication device, or
according to a rule, both; means for determining a role in said secondary transport
mechanism for said initiator near field communication device; and means for
participating with said target near field communication device in a communication
for exchanging information using said secondary transport mechanism via said
connector.

According to a seventh aspect of the present invention, there is provided a
computer program stored on a computer readable medium for executing the steps
as disclosed above within said target near field communication device.

According to an eighth aspect of the present invention, there is provided
an mtegrated circuit for executing the steps as disclosed above within a target near

field communication device,



connector. According to a seventh aspect of the present invention, there is
provided a computer program stored on a computer readable medium for
executing the steps as disclosed abgye within said target near field
communication device. According to an eighth aspect of the present
inventigrctidite i providedsiantintegeated sitcuitdetexegting ﬁﬂ@vﬁle@a as
ove within a target near f communlc tion devic
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operating said device as a near field communic on initiator dewce by: (i)
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device and comprises information necessary to establish a connection, (iii)
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secondary transfer mechanism and comprises information necessary to establish a
connection via said secondary transport mechanisms. (iv) determining a role in
said secondary transport mechanism for said target near field communication
device, and (v) participating with said initiator near field communication device in
& communication for said exchanging information using said secondary transport
mechanism,

According to a tenth aspect of the present invention, there is provided a
device for operating as (a) a near field communication initiator device or as (b) a
near field communication target device, comprising: (a) the device configured to
operate as a near field communication initiator device comprising: (i) a transmitter
configured to send a near field communication request message fo a target near
fleld communication device identifying one or more candidate secondary
transport mechanisms; (ii}_a device configured to receive a response message
from the target near field communication device wherein said response message

indicates which of said one or more candidate secondary transport mechanisms is



said secondary transport mechanism for said target near field
communication device, and (v) participating with said initiator near field
communication device in a communigation for said exchanging
information using said secondary -transport mechanism. According to a
tentk aspeetal theitesenitinvention, thereusipadviddehicedgvicenfoprises
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%ccortﬁng 18 aeleventh aspect of the present invention, there is provided

an initiator near field communication device, comprising: a device configured to
send a near field request message to a target near field communication device
identifyimg one or more candidate secondary transport mechanisms; a device
configured to receive a response message from said target near field
communication device wherein said response message indicates which of said one
or more candidate secondary transport mechanisms 1s or are supported in said
target near field communication device and comprises information necessary to
establish a connection; a device configured to choose a secondary transport
mechanism according to which 1s or are supported in said target near field
communication device, or according to a rule, or both; a device configured to
determine a role in said secondary transport mechanism for said inttiator near field
communication device; and a device configured to participate with said target near
field communication device in a communication for exchanging information

using satd secondary transport mechanism via said connection.,



transport mechanism for the target near field communication device; and
(v) a device configured to participates\éyith the initiator near field
communication device in a communication for the exchanging information
using the secondary transport mechanism. According to an eleventh
aspect Afdheippesentiniféntiprcthendd prrevidadeabi)fietonnear fielt a
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from an initiator near field communication device; a device configured to
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comprises information necessary to establish a connection via said ~
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Wdthaid exchanging information using said secondary transport mechanism.

In further accord with the example embodiment of the present invention,
the method further comprises identifving said role for said target NFC device in
said response message. The role could be determined according to an indication in
the message from the initiator NFC device. On the other hand, the role may be
determined according to a rule.

Further in accord with the example embodiment of the present invention,
the step of determining comprises the steps of comparing one or more candidate
secondary transport mechanisms identified by said initiator NFC device in said
request message received by said target NFC device, and determining that one or
more of said candidate secondary transport mechanisms is supported in said target
NFC device and wherein said step of sending comprises the step of sending said
response message to said initiator NFC device indicaﬁng said one or more of said
candidate secondary transport mechanism supported in said target NFC device.
The role for said target NFC device may be indicated in said response message.

Or, the role may be determined according to a rule.



said initiator near field communication device in a communication for said
exchanging information using said seg:eondary transport mechanism.
According to an example embodiment of the present invention, a method
for execution by a target near field communication (NFC) device
comprisesoréiagiving: anxdMpls requedimesshide fpomeaniiniiaton NFGroet
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withitheaexample embodiment of the present invention, the method
further comprises identifying said role for said target NFC device in said
response message. The role could be determined according to an
indication in the message from the initiator NFC device. On the other
hand, the role may be determined according to a rule. Further in accord
with the example embodiment of the present invention, the step of
determining comprises the steps of comparing one or more candidate
secondary transport mechanisms identified by said initiator NFC device in
said request message received by said target NFC device, and
determining that one or more of said candidate secondary transport
mechanisms is supported in said target NFC device and wherein said
step of sending comprises the step of sending said response message to
said initiator NFC device indicating said one or more of said candidate
secondary transport mechanism supported in said target NFC device.

The role for said target NFC device may be indicated in said response
message. Or, the role may be determined according to a rule. 3e
According to an example embodiment of the present invention, a target
near field communication (NFC) device, comprises means for receiving a
NFC request message from an initiator NFC device; means for
determining a secondary transport mechanism for exchanging information
with said initiator NFC device; means for determining a role for said target
NFC device; means for



sending a 4 response message to said initiator NFC device indicating said
secondary transport mechanism; and means for participating with said
initiator NFC device in a communication for said exchanging information
using said secondary transport mechanism. A computer program may be
provided, stored on a computer readable medium, for executing the
foregoing steps within said target NFC device. Likewise, an integrated
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according to a rule. According to an ex mple em Iment g)fa%%pc}%esé)}lt
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tq a target NFC device, identifying one or. more candidate secondary
tfShs B Yy &T% of said candidate secondary transport

mechanisms in supported in said target NFC device and wherein said means for
sending said response message to said initiator NFC device is for indicating said
one or more of said candidate secondary transport mechanisms supported in said
target NFC device. The target NFC device may further comprise means for
identifying said role for said target NFC device in said response message. The
role might be determined according to an indication in said request message from
said initiator NFC device. On the other hand, the role may be determined
according to a rule.

According to an exampie embodiment of the present invention, a method
for execution by an initiator near field communication (NFC) device comprises
the steps ofi sending an NFC request message to a target NFC device,
identifying one or more candidate secondary transport mechanisms, receiving a

“response message from: said target NFC device indicating which of said one or
more candidate secondary transport mechanisms is supported in said target NFC
device, choosing a secondary transport mechanism according to which is
supported in said target NFC deviee, or according to a rule, or both, determining

arole for said initiator NFC



response message from said target NFC device indicating which of said
one or more candidate secondary transport mechanisms is supported in
said target NFC device, choosing a secondary transport mechanism
according to which is supported in sald target NFC device, or according
to a rule, or both, determining a rofe for said initiator NFC 5 device, and
participating with said. target NFC device in a communication for
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said target NFC device. In still further accord with the example
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said taget NFC device for use in said step of participating with said target
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Further in accord with the example embodiment of the present invention,
the method further comprises a step of identifyving said role for said initiator NFC
device in said request message or determining said role from said response
message. Or, said role may be determined according to a rule. Or, said role may
be determined according to an indication in said response message from said
target NFC device.

According to an example embodiment of the present invention, an
initiator near field communication (NFC) device comprises means for sending an
NIFC request message to a target NFC device identifying one or more candidate
secondary transport mechanisms; means for receiving a response message from
said target NFC device indicating which of said one or more candidate
secondary transport mechanisms is supported in said target NFC device; means
for choosing a secondary transport mechanism according to which is supported in
said target NFC device, or according to a rule, or both; means for determining a
role for said initiator NFC device; and means for participating with said target
NFC device in a communication for exchanging information using said

secondary transport



initiator near field communication (NFC) device comprises means for
sending an NFC request message to a target NFC device identifying one
or more candidate secondary transport mechanisms; means for receiving
a response message from said target NFC device indicating which of said
one or more candidate secondary transport mechanisms is supported in
said target NFC device; means for choosing a secondary transport
meciaiism/accarging {govkichsissippostednipusaicetarpht MEGudeviae Her
rding. {0 a rule,.or hoth; means for determining a , role for said initiator
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be determined according to a rule. Or, the role may be determined
rdf¥{ffo an indication in said response message from said target
NFC. devigsl! Ifistikfubherdostrd iithcthenekaraple-ambadisteni-obibent

RIGEEAL, Invention, said means for %Q&;%%'{‘rr? 2 Secondan,iansport rises:
mechanism cOmprlsesz meqnsbfor comparing sa%)can |8a e secondary ’
tragm Jr re@uhaimisnse S uppbiiesd decosdi tdrgepNF Celbeicewithigaidedrie

QL MQiecandidalg:seeoRdarkiansRoL: merhanizmidentifiethin thenspor:

request message sent to the target NFC device, and means fof
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transport mechanism.

Further in accord with the example embodiment of the present invention,
the device further comprises means for identifying said role for said initiator NFC
device m said request message or for determining said role from said response
message. Or, said role may be determined according to a rule. Or, said role may be
determined according to an indication in said response message from said target
NFC device.

According to an example embodiment of the present invention, a method
for operating a device as (a) a near field communication (NFC) initiator device or as
(b} an NFC target device, comprises the steps of: (a) operating said device as an
NFC initiator device by: sending an NFC request message to a target NFC device
identifying one or more candidate secondary transport mechanisms, receiving a
response message from said target NFC device indicating which of said one or
more candidate secondary transport mechanisms is supported in said target NFC
device, choosing a secondary transport mechanism according to which is supported

in satd target



the device further comprises means for identifying said role for said
initiator NFC device in said request message or for determining said role
from said response message. Or, said role may be determined according
to a rule. Or, said role may be determined according to an indication in
said response message from said target NFC device. According to an
example embodiment of the present invention, a method for operating a
tgviceear{apa neardiaid communicatiom (NEChinitiator eevigerofas NBY

an NFC target device, comprises the steps qf.(a) operating said device as
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evice by: receiving a response message from an initiator NFC device,
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example embodiment of the presentinvention, when opeérating said

dB\ e SRAOPES BRYAZE fftidherdsibersh 3dhah MEE!asgeiddevics, 2o
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qgs‘ﬁ&ﬁse%&iﬁg o3y Qﬁiqﬁtgm@%ddevice or from said request message from
said initiator NFC device, respectively.

In still further accord with the example embodiment of the present
mvention, when operating said device as an NFC initiator device, said step of
choosing a secondary transport mechanism comprises the steps of comparing said
candidate secondary transport mechanisms supported in said target NFC device
with said one or more candidate secondary transport mechanisms identified in the
request message sent to the target NFC device. and determining one of said
secondary transport mechanisms supported in said target NFC device for use in
said step of participating with said target NFC device in establishing a
communication for exchanging information using said secondary transport
mechanism. When operating said device as an NFC target device, said step of
determining comprises the steps of: comparing one or more candidate secondary
transport mechamisms identified by said nitiator NFC device in said request

message received by said



according to a rule. Or, when operating said device as an NFC initiator
device or as an NFC target device, said role may be determined
according to an indication in a response message from said target NFC
device or from said request message from said initiator NFC device.
respectively. In still further accord with the example embodiment of the
present invention, when operating said device as an NFC initiator device,
tgedel SWEp Vit osihgeiesBtonE 8yl wanoporvmedraiisndokiprisesndaey
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step of determining comprises the steps of: comparing one or more
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Thus, according to example embodiments of the present invention,
mapping an NFC level communication to a secondary bearer communication is
provided in a way that enables roles to be estabiished in a quick message exchange
on the RFID level foliowed by automatic establishment of the secondary bearer
communication without any user input needed.

By predefining a simple, static message structure, a faster RFID
communication is achieved.

Although examplie embodiments of the present nvention may be
particularly applicable to and useful for use in so-called Near Field Devices made
in conformance with the above-mentioned published documents, it is not limited
to any particular industry specification. In other words, it should be realized that

the mnvention is useful in any situation where a device is equipped to communicate

wirelessly using a



device or as an NFC target device, said method farther comprises the
steps of indicating said role for said initiator NFC device or said NFC
target device in (a) said request message or in (b) said response
message. Or, said role may be determined according to a rule. Or,
wherein when operating said device as an NFC initiator device or as an
NFC target device, said role may determined according to an indication in
saidee sponsemeessadgeafronoshiditash et NEC devigdiorifedndisaideretheest
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Eﬂﬁmponder). IS014443 aims 1o high power and high speed applications with

communication speeds 106kBit/s upwards. The minimum interrogation field
sirength 1s [.5A/m enabling an operating distance of up to 10cm. ISO 15693 aims
at low power with lower communication speeds (26Kbit/s) resulting in an
operaiing distance of up fo Im. It is in practice the underlyving hardware/standard
that defines the operating range with proximity being up to 10cm. while vicinity
may be up to im},

These and other aspects, features and advantages of the present invention
will become more apparent mn light of the following detailed description of a best

mode embodiment thereof, as illustrated in the accompanying drawing.



term "near field communication" as used. herein should be understood as
embracing short range communications over distances much less (by at
least an order of magnitude) than those used for Bluetooth devices or
WLAN devices and the term is not limited to any particular " N'FE*=~ -+~~~
industry standard. Further in this connection, the terms "proximity” and
"vicinity" are well- Icnown in the art. Using the same operating frequency

of 13.56MHz, thereramer ¢Hg(goiptprgRtS FeBRIEIERIA wifferent technical
approaches. The main differences are in the modulation and interrogation

field strepath required by the tag_(tra nder). 1S0144 ims to high
power st P R R TR e R e
upkeardéngrthdhminvieniieninterrogation field strength is 1.5A/m enabling an
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lower communication speeds (26Kbit/s) resulting in an operating distance
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DRAWING Figure 1 shows a communication flow between A and B RFID
ciHEETiBR{e BSLREHiHfT o the invention. Figure 2 shows an example of a
system [Biget-¢®gnuptinn of anbodrnal NfGe Measageskeahange, according

to&l&ﬁ%ﬁﬁ% ﬂlc()e ié}lg’é% eRtabAiEhSr?eegl } %Luadizsle%gp dl%%lggg ref\(r) rotocol
communication with roles alréady defined. Figure 3'shows anexampie of
protele stepelehioisttisinrirreearepsording brdhegnveti®invention. Figure 4

shows apigxampiewi RIARERHRISPS HRLIGHE AuhiRARDHiaIRg 1 AREOrding

to.the invention. Figure 5 presents an embodiment of the invention
sHBWPPSE communication flow between A and B sides including details
relating EigaietPeRdbws an example of an NFC device according to the invention.

Figure 8 shows another example of an NFC device according to the
invention.
Figure 9 is an example of process steps which may be carried outina

device, according to the invention.
DETAILED DESCRIPTION OF THE INVENTION

Fig. 1 shows a commumication flow between devices A and B which are
each equipped with Near Field Communication (NFC) capabilities. Suppose for
example that the device A is a terminal device such as a portable electronic device
in the form of a mobile telephone equipped with both Bluetooth technology and
wireless local area network (WLAN) technology capabilities. The user wants to
establish a communication with a nearby device B 20 which may for example be a
laptop computer also equipped with both Bluetooth and WLAN technology
capabilities. The user of device A may consult an application program which the



handlers coupled to initiator/target, according to the invention. Figure 6
shows an example of a message transfer, according to the invention.
Figure 7 shows an example of an NFC device according to the invention.

Figure 8 shows another example of gh NFC device accordingtothe ™ = "
invention. Figure 9 is an example of process steps which may be carried
outina device,‘acc.ording to the invention. DETAILED DESCRIPTION OF
THE: NNENPalizEig. cogioona ednttdivition dohehefwaetdesioesned
angiRe which 816, easheauippadwith Neas Field S orymumnigat 55)
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which the tt user wishes to utilize in coérlgunction with the device B or the
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the near field communication interface and protocol specifications such
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decides . L
mechanism which is supported in the inquiring device A 10 is also supported in the

target device 20. If so, the target device 20 may further decide in a step 32 which
transport mechanism is to be used according to a predetermined rule. Such a
predetermined rule is useful if it is desired to minimize the number of interchanges
of messages between the initiator and the target. In addition to deciding the
transport mechanism that is to be used, the NFC target device 20 may further
decide in the step 32 what its role should be, either according to an indication from
the initiator, or a rule, or both. For instance, it could decide to be a master or a
slave in a Bluetooth scenario. After that, in a step 34, the NFC target device 20
prepares a reply message intended for the initiator device 10 indicating the
transport mechanism or mechanisms available, if any, and the role selected by the
target, if applicable. If the step 28 determined that no inquiry (requesting setup of a
secondary cormnmunication technology) was present, it may for instance simply
indicate information available on an RFID tag in the target device 20. In any case,
a transition is then made back to the flow chart of Fig. 2 wherein a step 36 is then



in a step 28 whether the signal from the initiator contains an alternative
transport mechanism inquiry. If so, the NFC target device 20 evaluates
the inquiry in a step 30 and may decide, based on the information

confained in the inquiry, whether a ggmmon transport mechanisimsuch™™ ™"
as a Bluetooth mechanism or WLAN mechanism which is supported in the

inquiring device A 10 is also supported in the target device 20. If so, the
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REID commuynication time significantly faster and more eftective.
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tB?éaé%%&QX rule as indicated in a step 46. A return is then made to the steps of

Fig. 2 wherein a step 48 is next executed. In step 48 the initiator and the target

devices 10, 20 establish a Bluetooth, WLAN, or other short range wireless

communication session with a bandwidth greater than that of NEC technology,
without any need for further user input. A return is then made as indicated in the
step 50. It should be understood that the roles of Terminal A and Terminal B are
interchangeable depending on NFC level Initiator/Target role selection.

A few example scenarios are now described:

* Terminal A has no data to give, Terminal B has data to give — Terminal A
sends, in the step 24 of Fig. 2, a list of supported communication capability
parameters (BT/WLAN/Other short range wireless connection) to terminal B
(Target) in initial RFID request message. In the case Terminal B has some data

to give, Terminal B (Target) uses predefined rules to select communication



the initiator device 10 as to whether an alternative transport mechanism is
available on the target device 20, as shown in a step 42. If not, a return is
made as indicated in a transition E from Fig. 4 back to a return step 50 of
Fig. 2. But, if the target has indicatggl that an alternative transport
mechanism is available, as decided by the step 42, a step 44 is next
executed by the initiator 10 to choose the transport mechanism according

to thethedisafisofmisteilamranineiprers ity b iaridicehansr
3cq§ggafgstwajaﬁﬁdﬁ1§&nﬂn|@asfeﬁ@6§m@egt®wm ik egemwf ogqhm it &ton
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hedniRa AN HRIALIE T deHIGAS A0 20 aiBPeha RIugaeHR. MHLEN. or
[ th a ban t
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inteFenanyeabE daBendig S NEC UL RS FArGSePSRobametion. A
fewievadsplerstatlahi bssatdeon oviodestnbeschTegedinaliér hasmendataitals

givgs Q}_E)W'i}?h@ph@&soqﬁ%.tﬂ give - Terminal A sends, in the step 24 of

Fig. 2, a list of supported communication capability parameters
(BTYFTRRRIO S SiR Fffyd Sraelsd bemeéatipeitendraien ¢rasaes)
in iﬁMﬁH%Edﬁ:}fﬁﬁd&a%&ﬂﬂﬁ&ﬁ@ﬁen B%Bmm@pﬁﬁm&m% Bramsaregaa to
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connection) and possibly also identifying its role if an explic

corftffieadiserrmmeisttolerainde sath theciplpisdmoram yicaden Terdiod 1D

handayer gt chearaideasd dsakanlaasn RRUHRIY thekS i&H96 of
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carlier between terminals as shown in the step 48 of Fig. 2.

* Terminal A has data to give, Terminal B has data to give - NFC level Initiator
and Target roles are mapped to secondary bearer roles as follows: NFC Initiator
will typically be a Bluetooth master Even though this might be typical, what is
important is that there is some rule of how Initiator-Target roles are mapped to
e.g. BT master-slave roles; for instance, it could instead be something like the
magnitude of the physical BT address being the deciding rule or some such
similar rule. Similar considerations would apply for deciding a WLAN ad-hoc
network host role versus a client role. Similarly, the role of the NFC Target
device would typically be a Bluetooth client or 8 WLAN ad-hoc netwoik client.

Thus, in the step 32 of Fig. 3, the target device 20 will conclude it is a slave or



as shown in step 48 of Fig. 2. Terminal A has data to give, Terminal B has
no data to give - Terminal A sends a list of supported communication
capabilities parameters (BT/WLAN/Other short range wireless
connection) to terminal B (Target) in ipitial NFC RFID request message
as shown in step 24 of Fig. 2. Terminal B (Target) uses predefined rules
to select a communication method and role in the steps 30, 32 and 34
and ¢rspaindsottnik eimpinal Advitk iheselgieiedcemmumnicatien method ID
(BT/WLAN/Other, short range wireless connection) as shown by the step
et b St e R S e
over NFC RFID terminal A and terminal B, Termjnal A initiates secondary
bearer AGAPiRAHORTraRr bt gy e taraeiTdion
exthapgbdmaatiaihdweanienyinalaas AttawshithiecstafidB ofd-ig. 2.
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fornsnsbiNmbattgeeciistypicadisyise eoBiimusbn mbisteeey Sholtighethis
| ng typical, what is important is that there is some rule of how
Initiator-Target roles are mapped to e.g. BT master-slave roles; for
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scenario is one possible result, according to the invention. If both
Bluetootilessaz¥\éxAidrpebavadaldenmbeth dedBas dtasifedal debicanormal
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above, anothér exemplary rule for selegtlng the BT
protocol could be modeled on the foregoing description with similar rules on how
the secondary connection should be initialized. The above described rules enable
exchanging supported communication capabilities from NFC Initiator to NFC
Target and vice versa. The invention also defines rules on how NFC level
communication roles (Initiator/Target) are mapped to Bluetooth/WLAN level
network roles. Without such roles bi-directional data exchange would not be
possible due to polling requirements for RFID hardware. Here polling refers to the
functionality of using a time-based pattern to search different types of RFID
devices and thus setting the terminal device itself to different modes during the

polling sequence.

Another example:
Terminal A wants to share data with Terminal B. Terminal A (NFC
Initiator) prepares a list of its communication capabilities in the initial RFID

request message (for example RFID communication, Bluetooth address and



master-slave roles could be that the BT device addresses are compared
and the device with greater address assumes the role of the master,
whereas the device with lower BT device address assumes the role of the
slave. The comparison may be perfeymed, but is not restricted to, by
alphanumerically comparing the BT device addresses of the devices, by
converting the BT device addresses to integers, by using arithmetic
OPEIANDAS Lot likevdiessage Wxeh®&FID between deion fadstdbaaa B is
cansidered to.be a normal connection negetiatign that is I
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Terminal B responds with response message as shown in step 36 of Fig.
2 includfify feAmRIE B hsasi i etiriedth aommeiptn o iR d Bisetooth
adekass) bAfiestexahangiag BRH: nessagestermraisrsaidthp imgkdram
decisgon t(sz art a %Iue Oé)th é:%nne[ct'on éslincg o&l)éo%léjeeg%%tsh i%r%%ggrted
aP Bt ends T eI RInGl Atakes BRICtoSH faster role and terminr B

takew ilhe sBiumioasicaipdgred|where both termiinals want to give something, and

taking randomness of NFC level Initiator/Target role, some kind of rule needs to
be in place to organize the data transfer (e.g., NFC Initiator sends image first, NFC

Target is Bluetooth master, etc.).

Whenever a terminal has RFID activated it is capable of providing iis
communication capabilities in NFC level messages despite the NFC level role it
will take. NFC level role will define the polling sequence used to seek for different
types of RFID devices by the terminal. If the NFC Initiator mode is selected, the
terminal will send an initial request message containing a list of communication
capabilities to the receiving entity as shown in the step 24 of Fig. 2. If the NFC
Target mode is selected, the terminal will respond to the request messagewith-a
response message containing a list of communication capabilities as shown in the
step 36 of Fig. 2. 7

As with the steps of Fig. 3, it should be realized that the steps shown in

Fig. 4 represent only one embodiment of the present invention and different steps



Due to the nature of RFID communication between two NFC devices in
the mobile domain, Initiator and Target, the selection of Initiator and
Target device is not static. If we have two terminals A and B, both can
acts as NFC Initiator or Target and the capability to act as eithershould
be built in to a mobile device. Successful NFC communication always
requires that one entity is in the Initiator mode and one entity is in the
Targdifmage older exahge, e dheiebse: aha Bhieteath conngsilutang®f
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an initial request message containing a list of coammunication capabilities
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could also be carried out and achieve the same goal of having the initiator
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identified communication capabilities to the RFID part 102 of terminal device A
10 and the steps of Fig. 4 are executed in the device 10.

Depending on the supported communication capabilities of both A and B-
terminal devices, and the NFC Initiator terminal device configuration {transport
method priorities e.g. WLAN over BT), the NFC Initiator device creates a
connection to texminal device B as per step 48 of Fig. 2; in the Bluetooth case the
NFC Initiator device will typically take the BT master role and connect to terminal
device B which is typically set to the Bluetooth slave mode. In the WLAN case the
NFC Initiator device will create 2 WLAN ad-hoc network and terminal device B
will connect fo it.

The advantage of exchanging communication parameters from the NFC
Initiator device to the NFC Target device and vice versa is the ability to support
different polling schemas for detecting different types of RFID devices (that leads
to randomness of NFC Initiator/Target roles) and exchanging information where

*  Only the NFC Initiator terminal is giving data to receiving entity



communication capabilities identifying different transport mechanisms and
possibly corresponding roles. This can be viewed as a step preparatory to
the step 24 shown in Fig. 2. An NFC RFID part 102 of the device A 10
sends a request message signal on,a line 104 containing a list of device
A's supported communication methods to an RFID part 106 of receiving
(target) device (B) 20. The RFID part 106 processes the information
rece@ﬂdmmmag@mmﬁrm,gﬁmg faccessediinfigrentdtion on a line
108 soRCsRebes HImataR GGG, dace s capabiltes
ina

and possibly its role ormat un erstood by a handler 110. The

handlerTedVFaysesiseipmadeinedin e igs sy canbeinsadiceonvey
Piqtgg;%ﬂéﬂd@[&kgﬂg{%y@g end (B) then provides a list of

communication, pabllltles Oftﬁ[éﬁ aI device B on a line 112 back to the
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capabilities of both A and B terminal devices, and the NFC Initiator

terpinahigyies canfiay M UiApsReteMathod priorities e.g. WLAN over
BT), the NFC Initiator device creates a connection to terminal device B as

per step 48 of Fig. 2; in the Bluetooth case the NFC Initiator device will
typicaly-take-the-BT-masterrole-and-connect-to-terminal--device B which
i typidaly seTiddhe Bluddothisive Modte | BT e &:0M3d56% the NFC
Inttiator-device-witt-create-a-WtAN-ad-hocnetwork-and-terminat device B
will connect to it. The advantage of exchanging communication

parametgys:iamtadyftat IBVAIRL RS deadIE s datastdavise and

vice versa is the ability tqQ support different polling schemas for dete ﬁ
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tevenireainheigiomditdraminelFC message format defined by the NFC

forum cap.ReHRLHQ GRRYEYot be based on anything pre-determined since
a) in NFC-level, the Initator/Target roles are determined “randomly”
{because different devices are searched in random cycles
b} BT master role may already be in use in the terminal (e.g BT headset
connected to the phone), in which case the terminal would like to be in BT
slave mode,

Figure 6 describes one example of a message pair. The label texts are
abbreviated and are therefore not grammatically cormrect (e.g., lengt) but the
meaning should be clear.

Fig. 7 shows a near field communication (NFC) device 700 which includes
a power supply 702 and a signal processor 704 coupled to an antenna 706. The
power supply 702 may include a battery and power management devices for
supplying power to the signal processor 704 in an efficient way. Also shown in
Fig. 7 is a transceiver 708 in between the signal processor 704 and the antenna 706



a Tag-Length-Value triplet, where: Tag record identifies the content of the
data, Length is the length of the following data, Value data is the concrete
data defined by the Tag/Type, e.g. Bluetooth address. For example, BT
address could be represented as: ---g------------eees - comomomooo2E ‘ "
----------------------------- record type = BTAddress (e.g. 0x11) 1 length = 10
bytes BTAddress 0x012345679 1

--for sending and seceiving radio signals wia the anfenna 706.-The 1SoicatvetoR is
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management devices for supplying power to the signal processor 704 in
aﬁa&‘ﬁ%
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radio %i gals via the anteng 706. The transceiyer.708 is connected to an
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the art that instead of a general purpose signal processor 704, a special purpose
.piece or pieces (chipset) of integrated circuit hardware could be used instead with a
series of gates and other electronic components setup in silicon to carry out the
same functions as shown in Figs. 1-6. Similarly, as shown in Fig. 8, a device 800
comprises a microcontroller 802 that could be provided to perform some or all of
the functions shown in Figs. 1-6 while others of those functions can be carried out
in a host 804 in communication on a line 806 with the microcontroler. Thus, it will
be understood that the functions disclosed herein can be carried out in hardware,
software, or 2 combination of hardware and software. The device of Fig. 8 also
includes a crystal 810 and an input/output device 812. The microcontroller itself is
shown coupled to an antenna 814 which is able to carry out bath the near field
communijcations and the secondary wireless communication of the present
invention over the appropriate radio interfaces, both near field and short range.

Figure 9 is a flowchart showing yet another embodiment of the invention.

After entering in a step 900, a decision is made in a step 902 whether one or more

transport mechanisms are in a request message. If more than one is indicated, a



signal processor 704 which also includes a clock 714, a central
processing unit 716, a random access memory 718, and a read only
memory 720. Various other components may also be included in the
signal processor 704 but are not shqyn for purposes of simplicity.~ -~ ---"--
According to the methodologies disc]Iosed above in connection with the
present invention, for example in Fig. 1-6, the steps for instance in Fig. 2
i b8 rheshhe P 9ed ek iR AR RE BN SHaRgAae: dndcalered in
the read only memory 720 for execution by the central processin it
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silicon to carry ou(ﬁﬁ? same functions as shown in Figs: 1-6. Similarly, as
sthevmtinteiis 1Bt seadiisarsperatinnfrsaaadainc skartidifercsnnegiée tsuld
bgRreMdsbitReHArrnaame or all of the functions shown in Figs. 1-6
while others of those functions can be carried qQut | host 804 in
commu A EREFR AN SNB BB (FTH S SR ST TR e est
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hardware,. software, or a.combination r fyvar
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sdenail HsreniE roeoberoide fastinswithovdensapnedmmitemsi sadxereath
Isbig R &a Ty out both the near field communications and the secondary
wireless communication of the present invention over the appropriate
radio interfaces, both near field and short range. Figure 9 is a flowchart
showing yet another embodiment of the invention. After entering in a step
900, a decision is made in a step 902 whether one or more transport
mechanisms are in a request message. If more than one is indicated, a 19
decision is made in a step 904 regarding whether or not any of the
indicated



transport mechanisms are supported. If not, a return 34 is made. If so, a
preferred transport mechanism is selegted in a step 906. If the step 902
determined only oone transport mechanism was indicated in the request
message, a step 908 would be carried out instead of step 904. In step
908 a decision is made as to whether the single indicated mechanism is
sbijsperteaadribe dtaes 2 felts4 is made but, if so, a step 910 is
executed as is also the case after executing the step 906. Instep 910, a
decision is made as to whether an initiator is sending. If so, a step 912 is
ekecigifiqd Broeragipragare W &s BemradtbeoMsHERoiowisaiby. acwimsing:
34. 1f theyinitiaiar is At seNAiRG,RIERAIANPDS AL HRde N ﬁ(ﬁlr‘?gn%}lﬁi'ﬁor
connect to the initiator followed by a return 34. Although'the invention has
bee@%ﬁoﬁﬁdmﬁml\ﬁﬁﬁ*%spect to a best mode embodiment
thereof, itghauidhhe Undesstocd By tieagskilled; i, the: alt Habile nformation
foregoing and various other changes, omissions and additions in‘the form
and “HidkairithdrEbtien apadiphhaentharaippiidhdardeparting from the spirit
and SCOp@e@énmﬁiHQ/ Salienn %Qd%lﬁ%ﬁﬁaﬁ QHSH&?t %mm%g’%ﬁ%arget
Method for execution by a target near field communication device,
conipsiasifgld resaRAmicatnBaloNEl® communication request message from
an initiatofeigAs fisld e AMMURICANaD daYing sdriemINNg A SRRARGRN on
transport mechanism for exchanging information with said initiator near
fiel CEBIFfTtRFEG o EGTERNFetRP FARSN 18l Fatesi rrhrg Bt arfraraneort
mechanism iar Sk jatgetnnsaldield cemmynicationdeyice. SERUPGAR via

response message to said initiator near field communication device

WK ST SAH LSRRGS ArESRay &n diehRsE igARatisa coi andtiaitipornear field
meshanisR@nleemppiisee darmatien NesesiaaLBARIE @mation using
connection via said secondary transport mechanism, and participating

- Wit iRt SFe AR BIEC B Munication device in a communication for
said exchanging information using said secondary transport mechanism.

2. The method of claim 1, further comprising:
2. The method of claim !, further comprising:

identifying satd role for said target near field communication device in

sald response message,

152

The method of claim I, wherein said role is determined according to a rule.

4. The method of claim 1, wherein said role is determined according to an

indication in said message from said initiator near field communication device.

5. The method of claim 1, wherein said step of determining comprises:
comparing one or more candidate secondary transport mechanisms

identified by said initiator near field communication device in said request

message received by said target near field communication device, and
determining that one or more of said candidate secondary transport

mechanisms 1S supported in said target near field communication device and



identifying said role for said target near field communication device in
said response message. 3. The methad of claim 1, wherein said role is
determined according to a rule. 4. The method of claim 1, wherein said

role\%éﬁﬁrgaia%@k@%&%@%@cﬁ}ﬁgm{é@a«}me@ﬁ seidymessage from,said

initiator near field communication device. 5. The method of claim’1,
whelirsagidstapsl dridstermrandickbrapruasicedmplaving drbicatingoreid one or
cangigale, SesandaN EANSRHINRS Q%ﬁdb%mﬁn@&ﬁﬂﬁi&ﬂ DY SRELINHRAUCE target

near field,communication device In said request message received by
said GiigBE HEAHBISSHAGIKESson device, and determining that one or
more of said candidate secondary transport mechanisms is supported in
said target near field communication device and 21 wherein said step of
sEndirfty BFHIIRICIRESte FEPSEFRIMRYISHIA response message to said

initiator neanfigldreonmanunicationdeyice: Indicating SRt LRGAoMeLeiaf in
said candidate secondary transport mechanism supported in said target
near fid CHRIFRIMESASH device. 6. The method of claim 5, further
comprising: identifying said role for said target near field communication
device in said response message. 7. The method of claim 6, wherein said

rdle iSESSIRTIACH SR8 it esca Rl relethdsiramBe breaifing, Wherin

said role is determined according to an indicator in said request message
from said initiator near field communication device. 9. Target near field

cBmriniBaH QgiaEn dompBrsig el ciaeraRibraREdngdan

commdiigaiion $8dueshenessage drathamiinHalneakiiell communication
communication device; means for determining a secondary transport

mecK&HiSth for exchanging information with said initiator near field

communication device; means for determining a role in said secondary

Lr§ms ort mechanism for said. target near field communication device;
e

an &5 QAT BB BRLE eI dRe LS WERI iftEitor near field

means for receiving a near field communication request message from an
initiator near field communication device;

means for determining a secondary fransport mechanism for exchanging
information with said initiator near field communication device:

means for determining a role m said secondary transport mechanism for
said target near field communication device;

means for sending a response message to said initiator near field
communication device wherein said response message indicates said secondary
transport mechanism and comprises information necessary to establish a
connection via said secondary transport mechanism; and

means for participating with said initiator near field communication
device in a communication for said exchanging information using said

secondary transport mechanism.

10. The target near field communication device of claim 9, further comprising
means for identifying said role for said target near field communication device

n said response message.



communication device wherein said response message indicates said
secondary transport mechanism and comprises information necessary to
establish a connection via said secondary transport mechanism; and
méans for participating with said initigtor near field communicatiofi~device™
in a communication for said exchanging information using said secondary
transport mechanism. 10. The target near field communication device of
clainm, dugthacconeRr isngninrRansfositenilyingspidielefasigaisldarget
near field co munié;atiotn de\{ice in said response message. 22 11. The
targgﬁ%glipﬁgm%’mmnguﬁi%éﬁgh device of claim 9, wherein said role is
determined according to a rule. 12. The target near field communication

dpyigg af claim. 2. MDELsinARI 1Rl R AalsHBIRRracARIdiRGLR Ae is

indication In said request message from said initiator near field

comfstrrmeiaad aetiag ranpdicatige it RabesHRssacEnB S ddvice of

clainhQiavdeereiTisRiddneansdaioniéterining comprises: means for
comparing one or more candidate secondary transport mechanisms

identified by said initiator near field communication device in said request
nMésThgrpgeivedpjdsaitargettiwaddiitd eOraim Aicalomin swié areangifor
meags fordetermining that one or more of said candidate secondary
transport mechanisms is supported in said target near field
cefPiitfitation device and wherein said means for sending said
responsaReIsAEeipasaie dhititaioneamdieite-crmimicainpatevice is for
indicating said ong qr. more of. said candidate secondatry transport _ .

R AT oA 2 T S s S R e o G st
1teqliést teyataresacifiedtbyoawiargigation fitddicenvhenicai B dayragesnd
comprising. IeRRspnifeRIMNhsaidigle ptsaidibastneasisld

communication device in said response message. 15. The target near

fiLRRERS MEFHARIEIS BeeReErEiRif 4 gt pERpEication device

and wherein said means for sending said response message to said initiator near
field communication device is for indicating said one or more of said candidate
secondary transport mechanisms supported in said target near field communication

device.

14. The target near field communication device of claim 13, further comprising
means for identifying said role for said target near field communication device

in said response message.

15. The target near field communication device of claim 14, wherein said role is

determined according to a rule.

16. The target near field communication device of claim 14, wherein said role is
determined according to an indication in said request essage from said

initiator near field communication device.



determined according to a rule. 16. The target near field communication
device of claim 14, wherein said role igzdetermined according to an
indication in said request message from said initiator near field

COMMBRAIEAHIORAEVIES s @R dldn 99&&%%& PLRGLAM SR8, COMBHIE,.

readable medium for executing the s of claim 1 within said target hear
field BSRTAbARES PHdIRcEd Srancerendqldirummomésaiomitry tbe steps
of claim 1 within a target near field communication device. 19, Method for
execution by an initiator near field communication device, comprising:
sefdiRGHHeh el donsrrsHicatio reied phiasage fymaspst near fidid
comyRicaliea:AeVies;identifying one or more candidate secondary
transport mechanisms, receiving a response message from said target

near field communication device wherein said response message

indicatemuhish abeaihRne 9F Merg.Fandidale sseandambanseat.

mechanisms is or are supported in said target near field communication
devi¢&@Rt¥nprises information necessary to establish a connection,

choosing &6aQnARM IRNSBAHMAhAIS T GecQring A0 WD I3 OL &P el

supported in said target near field communication device, or according to

a rufSTORHBAt e SRR AGCAHBIB hOssiar SeeEN BRI A SpeRTuEC FranimeTt
for saidcinitiatey near field communication device, and participating with
said target near field communication device in a communication for
exchangiftf Al RIA§8EaesdEgRdal] trasrigiar frddiramamniption

said genBealRRADsah NSRRI RECIBIM &% JUNEL APMRIR NG or more

identifying said role for said initiator near field communication device in
said FARHEaEREMlE JF BT RS AR o O TRE S AR FEdBIsatsl target
messageridl bhamstbad lelaim 9 wherslsaitd rlgisdgiermined,

accordingtoarule.
establish a connection,

éhoosing a secondary transport mechanism according to which is or are
supported in said target near field communication device, or according to a
rule, or both,

determining a role in said secondary transport mechanism for said
initiator near field communication device, and

participating with said target near field communication device in a
communication for exchanging information using said secondary transport

mechanism via said connection,

20. The method of claim 19, further comprising identifying said role for said
initiator near field communication device in said request message or

determining said role from said response message.
21. The method of claim 19, wherein said role is determined according to a rule.

22, The method of claim 19, wherein said role is determined according to an

indication in said response message from said target near field communication

device.



22. The method of claim 19, wherein said role is determined according to
an indication in said response messagé from said target near field
communication device. 24 23. The method of claim 19, wherein said step

of ehpesing R SRAUMIBIY HaNEPRTH HMRCHANISMICVTRUSES CAMPang SRId
candidate secondary transport mechanisms supported in said target near

field RSRAIUHIESABR GRS Fice with said one or more candidate secondary
transport speghanismildentiiadintisiegvestiyersage nantip igpipiaet,

near field communication device, and determining one of said secondary
transpiHFEE ARSI SoppBHBEIH OB sl tsggwith eaidiilg eompruRBEiibHe
devigectaiddpeda.apidcier pinaicpating M%@@éﬂ&@g%%gg%g& el 1o the

communication_device in a communication for exchanging information
usindPESRETSEE S HLFP ARSI M ATHistid24. The method of claim 23,

further comeriisingridentifying:aaidsalefornsaichrititarneakfigldnoried in
communication device in said request messag)e or determining said role

from3&ifid¥&shBrrd Hldseuguunisating dREG P bR AMFTL SiFRéYamTEAigating
role igidetarmines: aceprintoithaduieads dbaathod el slaivhddn for

wherein said role is determined according to an indication in said
respBREEHEELE HYRIMRARTS g PGt Treandram EmpRERESH Wevice. 27.
Initiator near field communication device, comprising: means for sending a
near field communication request message to a target near field

commbiBats abcleBidentityiher SRBRI s édeartitgsaidontn tryaid

transparknachanisinsoMeRRs e eIV GAFES PANRRIMRSSAGE from
said target near field communication device wherein said response

mesSaEETHERAEATRIEATBRSSH BHBgFHBrasR&Rdidate secondary
transport mechanisms is or are supported in said target near field
gmmunication device and comprises information necessary to establish

el ARECHENO MBSO EnBSTRY SrkbtdRdanr iFamEssterteEHARIShY Tule.

according to which

26. The method of claim 24, wherein said role is determined according to an
indication in said response message from said target near field communication

device.

27. Initiator near field communication device, comprising:
means for sending a near field communication request message to  a
target near field communication device identifying one or more candidate
secondary transport mechanisms;
means for receiving a response message from said target near field
communication device wherein said response message indicates which of said
one or more candidate secondary transport mechanisms is or are supported in said
target near field communication device and comprises  information necessary to
establish a connection ;
means for choosing a secondary transport mechanism according to which
i1s or are supported in said target near field communication device, or according

to a rule, or both;



is or are supported in said target near field communication device, or
according to a rule, or both; 25 meanxfor determining a role in said
secondary transport mechanism for said initiator near field communication

device; aﬁ%éﬂ@%ﬁ@éﬁ%ﬁﬂﬁ@ﬁ%ﬁ:M%@é@&&(&&fﬁﬁr{sﬁ%{@ mechanism for

communication device in a communication for exchanging information
usingXdirdisEsesn it hepBr uMsetamisHicra @8ld connector. 28. The
initiator neasfield . cormmipicationdaviea Lt &13im:37e itheh eaMRlSING vice

means for identifying a role for said initiator near field communication
devicB 3REATAEERIES FRESSHR SRfOIEUTBAHMING Bai RIS Re o PEAAISPOTt

respans@aMensage.idohhectaitiator near field communication device of
claim 27, wherein said role is determined according to a rule. 30. The

initiator near field communication device of claim 27, wherein said role is

determingskREsorsing teian indicaiondn &aith 8sPRNSS Message IR Prising
said target near field communication device. 31. The initiator near field

comATEfIbH ERVIED Rl 2 Aaiiel B sdierridel A oremdeing device

secopdany ansRaHsReshanisMRAMRAIEESs sNEIHR fescompangg,said
candidate secondary transport mechanisms supported in said target near

field E6mA%inication device with said one or more candidate secondary
transport mechanisms identified in the request message sent to the target
near field communication device, and means for determining one of said

seconBarHANEPER MEamae clispohteirmd sl targbrHeseRetid role is

comnipigdtion deviaemforouseuid said step of participating with said target
near field communication device in a communication for exchanging
information using said secondary transport mechanism. 32. The method

of glaim 3ditifunihescomiarising meansio tidentify naisait reladeinsaid role is
initiator near field communicatjon device in said request message or

detefTRIMMYPSSiACROIE RS S8 dPFESHINLE Sriddgipense message from said

target near field communication device.

31. The initiator near field communication device of claim 27, wherein said means

for choosing a secondary transport mechanism comprises:

means for comparing said candidate secondary transport mechanisms
supported in said target near field communication device with said one or more
candidate secondary transport mechanisms identified in the request message
sent to the target near field communication device, and

means for determining one of said secondary transport mechanisms
supported in said target near field communication device for use in said step of
participating with said target near field communication device in a
communication for exchanging information using said secondary transport

mechanism.

(]
I~

. The method of claim 31. further comprising means for identifying said role for
said initiator near field communication device in said request message or

determining said role from said response message.



26 33. The method of claim 32, wherein said role is detenmined
according to a rule. 34. The method ofglaim 32, wherein said role is
determined according to an indication in said response message from said

tayget Reqlfirld GO RCalaR SSYIGE 3R i QEBHIGLRTEIA, Sored.on.
a computer readable medium for executing the steps of claim ‘Fwithin
said target near field communication device. 36. Integrated circuit for

exaculiog e Riepeit B AR MINGA IOR Aaahlifld commypeatRn
device. 37. Method for operating a device as (a) a near ield
comridifeBfBAtsRidEssPaaticasssars (ya neidrifiier oomricidicationuaigeion
devigg,gamprising: (a) operating said device as a near field

communication initiator device by: (i) sending a near field communication
request message to a target near field communication device identifying

0nE. Qf RRReCARIIdRIS SRLPHLAY WARS AL MESNARISTS, i) re%%%%ﬂg Be

response message from said target near field communication device
wher8fPsaicctasp bR thiassiaiadicemdish b saiciore drviore
candidate secondary transport mechanisms is or are supported in said
target near field communication device and comprises information
nebeBaRIAEd SHIRBIISIT SXCSHHBEIBR SR chodwimg! 4 vedondaryeranepditld

mechagism.acsasding fa.which is or are supported in said target near
field communication device, or according to a vile, or both, (iv)

determining a role in said secondary transport mechanism for said near

fietel spmmymicalieminitiatar devigeAnchin) RrsticiRgiing with said tarast
near field communication device in a communication for exchanging
inforffatien Usth P2 dinc e rarp RERSBE AMYEER BN SIPWea. Saieprising:

connectigy, @%&Qﬂ)ﬁiﬂ@%@&i 838 IS VIES 3R 1R BEAL{IGIL SOMMHAIEAIO ice by:
target device by: 27" ’
(i) sending a near field communication request message to a target

near field communication device identifying one or more
candidate secondary transport mechanisms,

(ii)  receiving a response message from said target near field
communication device wherein said response message indicates
which of said one or more candidate secondary transport
mechanisms is or are supported in said target near field
communication device and comprises information necessary to
establish a connection,

(i)  choosing a secondary transport mechanism according to which
is or are supported in said target near field communication
device, or according to a rule, or both,

(iv)  determining a role in said secondary transport mechanism for
said near field communication initiator device, and

(V) participating with said target near field communication device in
a communication for exchanging information using said

secondary transport mechanism via said connectiorn, or

(b) operating said device as a near field communication target device by:



(i) receiving a response message from an initiator near field
communication device, (ii) determininga secondary transport mechanism
for exchanging information with said initiator near field communication
device, (iii) sending a response message reply to said initiator near field
communication device wherein said response message indicates said
secondary transfefSrRiEREMIEIRITCBIRASE STRToRMETIBAlonacasBaly to

establish a conneclighvigisaithseeonpdary transport mechanisms, (iv)
determining a role in said secondary transport mechanism for said target

near field cofmurfléIBRd R eciday) Hantipiphtivgwithsdier inghtoging
near field communjgafipnayicanit.f SAMMRYNcatian foLSait SXShRAIIN

information using said secondary transport mechanism. 38. The method
of claim 37, wherefl§Viffen operating said device either as a near field

communicaign in%@.ﬁ%ﬁ%&%&(g@%é@ﬁ@é figld cormpuRicationaraghq

device, said method further comprises identifying said role for said initiator
near field commurfEEHBRRAVIER &F e SuigTistnrHieF asminuniestan

target dgie@d (@saithReHeahMRESSAgeHah | t{RL 3G FESRANE o mation

message. 39. The method of claim 37, wherein when operating said
device a¥ECHUAY fRIFEDHMUINBAESIPIItiAtob U TRseslens Eneprtield

communigatign; target device, said role is determined according to a rule.
40. The method of claim 38, wherein when operating said device as a

near field cOMmUIREARBRINSIRAIF dovitd weasdendarmenTcorshnmiaation

target device, saighfpla-iscatermined assargingtn asindication in
response message from said target near field communication device or

from said ré§lestiHESSR R BHD said inftiater rea Flresrmwinsanoie vice
device, respectively a 28nfhluib&ime Pkl Sl i MABSBID MR ng said

operating said device as a near field communication initiator device said

step of choosing ASE8dATARFIFRAYBRChanism.

38. The method of claim 37, wherein when operating said device either as a near
field communication initiator device or as a near field communication target
device, said method further comprises  identifving said role for said initiator
near field communication device or for  said near field communication target

device in (a) said request message or in  (b) said response message.

39. The method of claim 37, wherein when operating said device as a near field
comtnunication initiator device or as a near field communication target device,

satd role is determined according to a rule.

40. The method of claim 3§, wherein when operating said device as a near field
communication initiator device or as a near field communication target device,
said role is determined according to an indication in response message from
said target near field communication device or from said request message from

said initiator near field communication device, respectively.



mechanism comprises comparing said candidate secondary transport
mechanisms supported in said target near field communication device

with said one or more candidate secondary transport mechanisms
identified in'the request message sexj to the target near field™ ===~
communication device, and determining one of said secondary transport
mechanisms supported in said target near field communication device for
use in seid slepcal JFatiGipatinghatth whial targetingasifielehtemnmuricaiog
device in establishing a communication for exchanging information using
RS I AR g e T e
wineskdnisuhermpperating said device as a near field communication target
device, saigh 8B Of dSISHRAINIG COMPY 885 p SR HRAHNI NS INUEin
candidate secondary transport mechanisms identified by said initiator near
fishpBRRRAHEHG CatERi AR T derwi FEd Qg R ARAB Eid
targehmeatisidepmehmibation dafiebinand detesiinag soatmne the mere
01;1 g&igecjgggidate %gﬁgggéa‘r,}/ Iransport mechanisms is supported in said
target near field communication device and wherein said step of sending
comprisésetnasteot of seliheperidary Srsorrerimeskagsmossaiiisdiznenid

ngREdield CRIMURIGRIRMHEY IR RiGalRGSRIt 0% OF FarkeiRiisditin
candidate secondary transport mechanisms supported in said target near

it RoRATHER st AoduptEaca e v ASEGH Shss B R R R S PG AR R R
opgsritipthsaidofievitenasiag@at jetthdapnmupieatinechangeh.device, said
step of determining comprises: comparing one or more candidate
secondary transport mechanisms identified by said initiator near field
cdimmuriibativthoéviceldinsild vhguaswhrespayeitgceldalghsesaig neayyeld
near fielth cOMMURGAR TN aLIRE,, 34 delirininginal.aRegrigere of said

candidate secondary transport mechanisms is supported in said target

near fieRPEBRHIG ARGEON A& FRAISAIE sErerary SarPResuraenismy
codeprisebH xRt e iteencing Said IesRIOaeoMessHag e 29idicegadst niisige
near field.com unicgtion gel\gce ind'_catipg sgid-one or more of said
Cé%cgfgge%é g] ear 11Cld CO MICAIVN QevVic

r%%ﬁi/ ?ransport Mechanisme supp%r% in said target near
field  determining that one or more of said candidate secondary transport

mechanisms is supported in said target near field communication device and
wherein said step of sending comprises the step of sending said response message
to said initiator near field communication device indicating said one or more of
said candidate secondary transport mechanisms supported in said target near field

communication device.

43. The method of claim 37, wherein when operating said device as a near field
communication target device, said step of determining comprises:

comparing one or more candidate secondary transport mechanisms
identified by said initiator near field communication device in said request message
received by said target near field communication device, and

determining that one or more of said candidate secondary transport
mechanisms is supported in said target near field communication device and

wherein said step of sending comprises the step of sending said response message



communication device. 44. The method of claim 42, wherein when
operating said device either as a neardield communication initiator device
or as a near field communication target device, said method further
comprises the steps of indicating said role for said initiator near field
communication device or said near field communication target device in

(dy said eigaksmeeddade Ry g dssionidisiissyed g8¢ Ther more of
nygtheshal G Ahmhergin saidaladsidatesmipedacsaming to-afuleeld

46. The method of claim 44, wherein when operating said device as a
EAR R CEoMrABTIRStion initiator device or as a near field communication
target device, said role is determined according to an indication in said
response message_from said target near field communication device or
fism I dnrdlpibef Mussdge e s AbcRRRRBHINSHbAF ComPHORA GltioRear

devigr;deeRastinedy:idd iReMisedanenaratinthas @1a asamfiaidaton target
communication initiator device or as (b) a near field communication target

devieEY EEnipisEhEs) fHENAECRBPESRTiIgT &t TS BhkitaiReaHe ey said
COMMmKRIGAtRA N@mdavice-ceMBEsngds (i} Admasmillecsonfiauradde
send a near field communication request message to a target near field
comftiTicatBRedavReadertiRAtigsE et Mdre BhriftEaRPeBtomaagec:
transport mechanisms; (ii) a device configured to receive a response
message from the target near field communication device wherein said

réspoRs&TiBed s ¢ Mt RiriEh s8Il ShdsHBre ashaiding to a rule.

secondary transport mechanisms is or are supported in said target near
field communication device and comprises informatjon necessary to _
eStatRSECERIRIHBIR 40- (P HebRe: CORHRE 4210 Uhotsasg hear field
seconidafniRASRAIITRERANS: ascRrdINg g whiehHisRnh AR SHRAGHE Nce,
the target near field communication device, or according to a rule, or

both {886V A ETMGLTEEP IO e teritiies A Ao Sid SeBoRaaRyessage

from said target near field communication device or from said request message

from said initiator near field communication device, respectively.

47. Device for operating as (a) a near field communication initiator device
or as (b) a near field communication target device, comprising:
(a} the device configured to operate as a near field communication
initiator device comprising:

(1} a transmitter configured to send a near field communication
request message to a target near field communication device
identifying one or more candidate secondary transport
mechanisms;

(i1) a device configured to receive a response message from the
target near field communication device wherein said

response message indicates which of said one or more
candidate secondary transport mechanisms is or are supported
i said target near field communication device and comprises

information necessary to establish a connection;



transport mechanism for the near field communication initiator device;
and (v) a device configured to participate with the target near field
communication device in a communication for exchanging information

using the Secoﬁﬁ?%@!@i@%&%ﬁﬂ@@%@t@‘%ﬁ&é@% S0 CARRECHRH Y KR HiGism

device configured to operate as a near field communication target device
comprising: (i) a deSFeElEshRgiheehts PEGER& ANepbHS Bpriaszgedrdivld
an initiator near figld,cAmMUNRHIQR ARG AR FRYICRROBIGYIR tO

determine a secondary transport mechanism for exchanging information

with the initiatdi Vha&etisly Comaipidatisiaames (aiy COHkigured

to send the respongg MRssAREHERIR TR IRURARLINRRNIRIRication initiator
communication devicewherein said response message indicates the

secondary transferd§ris8hafism and comprises information necessary to

establish a_coppeqtin ¥ia Said-secoRIBNHIEARSP AL MBENANS R MIad

device configured to determine a role in said secondary transport
mechanism for the“ IR HERI ML C6fifha SRARN  Feitioa sy hAnging

device configured {gspaigipaiawithihe iniiaier naasigid,cammunisation
device in a communication for the exchanging information using the
secondary transpofPEEHEHiSH. 48. The device of claim 47, wherein
when operating said device either as a near field communication initiator

device or as a near field communication target device, the device is
configurePtoRFetfF tORE S IR Rt SIS TeRsaidigldcommunication

devicepmianihgipeal-ieldcammnicatian. target device in (a) said
request message or in (b) said response message. 31 49, The device of
claim 47, wherdin &Y 6p&PRTHYISH i dBrereAS A RRATTBRFSage from an

initiator near field communication device;

(ii) a device configured to determine a secondary transport
mechanism for exchangiﬁg information with the initiator
near field communication device;

(iii) a device configured to send the response message reply to the
initiator near field communication devicewherein

said response message indicates the secondary transfer
mechanism and comprises information necessary to establish a
connection via satd secondary transport mechanism;

(iv) adevice configured to determine a role in said secondary
fransport mechanism for the target near field communication
device; and

(v) adevice configured to participaie with the initiator near field
communication device in a communication for the exchanging

information using the secondary transport mechanism.

48. The device of claim 47, wherein when operating said device either as a near
field communication initiator device or as a near field communication target
device, the device is configured to identify the role for the initiator near field
communtcation device or for the near field communication target device in (a)

said request message or in (b} said response message.



communication initiator device or as a near field communication target
device, the role is determined according to a rule. 50. The device of claim
48, wherein when operating said device as an initiator device or as a
target device, said role is determineg,according to an indication in a
response message from said target device or from said request message
from said initiator device, respectively. 51. The device of claim 47,
whereinnhesaparating saidievicevassapinitinipsaideider said deaiceld
configured to choose a secondary transpart mechan; iSas.;
SRRSO IR0 e M S L Ary h NPy oo he
méde hadismssdpportdthtarendzget device with the one or more
candidate secondary transport mechanisms identified in the request
message sent to the target device, and a device confi

> ured to determine
e of %ﬁ@%@%a@%éﬁsﬁéﬁ@ﬁmﬁﬂ?wt%ﬂ"i??ﬁfea{’aﬂfﬁg?t"f

dRvice denisaubciiaestepsatinart tinrtinginid athertinges deuidéition in 2

establishing a communication for exchanging information. usin .
d

SRR SHE TR A PRS0 e o S Pl e

\itéintapdrvtie getipectizeize as a target device, the device configured to

determine comprises: a device configured to compare one or more
candidate secondary transport mechanisms identified by the initiator

dBvice iRhEReTIGRESIHRR BT SRR RTP Iy STRENE G HHAE 85 AR A r

device saatigviceddamistemainasba oee aidngremtihs srnhidate
seconda{% transport mechanisms is supported in the target device and

WiBHT e device configured to send is able to send the response
messagedeyitesmifigiord thevdoapmdidatnagdidato secordaoraagsprg

c %%‘!ﬂi&x&%ﬁﬁ{}r&l’?éé’iH%H@&QféEM%%@W&é&M&E&%&ﬁM@ target

evice. 32 53. The device of claim 47, wherein when operating the device
sSeeondiayBtaBTReE NIRehawsEs IsHRGERde e deBrh MESAEn TS e (B6e

capfigerggito compare one or more candidate secondary
a device configured to determine one of said secondary transport
mechanisms supported in the target device for use in the step of participating with
the target device in establishing a communication for exchanging information

using the secondary transport mechanism.

52. The device of claim 51, wherein when operating the device as a
target device, the device configured to determine comprises:

a device configured to compare one or more candidate secondary transport
mechanisms identified by the initiator device in the request message received by
the target device; and

a device configured to determine that one or more of the candidate
secondary transport mechanisms is supported in the target device and wherein the
device configured to send is able o send the response message to the initiator
device indicating the one or more of the candidate secondary transport mechanisms

supported in said the target device.



transport mechanisms identified by the initiator device in the request
message received by the target devicg&; and a device configured to
determine that one or more of the candidate secondary transport
mechanisms is supported in the target device and wherein the device
cgnfi red to send is able to send the response message to the initiator
d

vicE it et o RisraoTine Rsiatinadhsckoieraty rimepictevice.
mecﬂw@%&m@@imﬁ@mlmg%&qe. 54. The device of claim

52, wherein,when opera%%g either as a near field communication initiator

device or A4X RSP HAWESHRGVRRETT (g et deviesangidatasoreadarher

compiisgna slevicaisenrfiiguredda indisataitheole JREhAHD ISR sage
field config atit%?edevice or the near field configuration target device in
(a) tFFéeﬂéfﬁ'gj 3t LYoy T (Bithe response message. 55. The device

of claim Sddwhereimsaiddole is-determingd fecordingtemnyiendfathe
device of claim 54. whereip when gperating said device as an initiator

devite L TP R E ol 1B HhiTh By SEestdiigaoard wherein

indichtiasniitethenrRspense MessagadiomLHietarash Sec-oLitom the
request message from the initiator device, respectively. 57. Initiator near

field EORMUARAT OIS0 BMBRSNEORE ddVide Cofifftireqdersargtansport

neanfielthreahiesiypessage o ataraetaarifigld communication device
identifying one or more candidate secondary transport mechanisms; a

device configured to receive a response message from said target near

fisk] ChendevinicationidevenhRIgin Baith FRERANSE MESSAgRndicaies
which of said one .or more candidate secondary transport mechanisms is

or af & RIPPEREE L TR hRRP R RF UoH RSB devidseshdevice.

compiibesvintofimaiietonperssanidaestaplisha canneetiani33a.devise
confilr?lur%d to chgfcj)se a secondary transport mechanism according to

whicH TES 36 USEhERAER AT Favdes M msry oM memficatetadareet

or adeoxding(t) thertiguert bathiadeviegoanfigusshie grigrmine a role in
said secondary transport

55. The device of claim 54, wherein said role is determined according to a rule.

56. The device of claim 54, wherein when operating said device as an initiator
device or as a target device, the role is determined according to an indication in
the response message from the target device or from the request message from

the initiator device, respectively.

57. Initiator near field communication device, comprising;

a device configured to send a near field request message to a target near
field communication device identifying one or more candidate secondary
transport mechanisms;

a device configured to receive a response message from said target near
field communication device wherein said response message indicates which of
said one or more candidate secondary fransport mechanisms is or are supported
in said target near field communication device and comprises information

necessary to establish a connection;



mechanism for said initiator near field communication device; and a

device configured to participate with said target near field communication
device in a communication for exchanging information using said

secondary transport mechanism via said connection. 58. The initiator near
field communication device of claim 57, further comprising a device
configured to identify a role for said initiator near field communication
deldcedinsaidurgueshmessagecnritoydeissponensaidnile fiordaigdto which is
'SSpOnSe, Message 59 The Iniiajor near fied communication device of
laim gL}p]:\)N erein said rofe 1S determined accor ingto & FUIES B0 The
initiator mglr field communication device of claim 57, wherein said role is
determine [ indjcation i [ said
farget. noat TS o e S e MR TR o
copahtnicaiio Rebiblidsief oritiisld syhereincssith deviee: arshfigured to

choose a segondary{FRNRROIS BECHBRISW:APIRI SRR 348 VieR configured
to compare said candidate secondary transport mechanisms supported in

SATRTHFYSRHRRATIA EohtititAEBSH e Wit Sar indpegk argreing said
GRosudate saceBeandransReiimerhanisisddentified in the request
message sent to the target near field communication device, and a device
configured to determine one of said secondary transport mechanisms

58 .shpppitetoinsaiditargetmearifigld cammupication Teviet 4ot oeerikingaid

step of arti(ﬁijpating with said target near. field .commu[é'gcigon device in a

commmuiicatiBFISFeXcERGInG ftsnHatih TERY SBIA" SECO FARIY tAFL S

mechanisrin 34 621TFhendevige oftcldimrGilnduttidantofrpiising asgexiee

conf%gured to identify said role for said initiator near field communication

Inessage.. . . .

device in said request message or to determine said role from said

response message. 63. The device of claim 62, wherein said role is

50 IRIEMINGS AEEORAING 60 A (HIEai B (LR ARVIER Q55 1AM 04, WhE S S3id
role is determined according to an indication in said response message

fromAstefaniaegercrreiditicle €BHemunication

60. The initiator near field communication device of claim 57, wherein said role is
determined according to an indication in said response message from said target

near field communication device.

61. The initiator near field communication device of claim 57, wherein said device

configured to choose a secondary transport mechanism comprises:

a device configured to compare said candidate secondary transport
mechanisms supporied in said target near field communication device with said
one or more candidate secondary transport mechanisms identified in the request
message sent to the target near field communication device, and

a device configured to determine one of said secondary transport
mechanisms supported in said target near field communication device for use in
said step of participating with said target near field communication device in a
communication for exchanging information using said secondary transport

mechanism.



device. 65. Target near field communication device, comprising: a device
configured to receive a near field compwnication request message from
an initiator near field communication device; a device configured to
determine a secondary transport mechanism for exchanging information
with said initiator near field communication device; a device configured to

determimacxies|efiplaaid seboHsasoraspesandetivarvientiforashid idenefy said
neagdigle FOMIMHAIEA AR GURE. ShilauifE.comfigHRd 10 SeNH 8 /SSRONS e

message to said initiator near field communication device wherein said
respirisslpEBEAg saifdie iy nididsesmiaryaesRaort mechanism and
comprises information necessary to establish a connection via said
secondary transport mechanism: and a device configured to participate
with Shridniieaor flsapdlavberaisaianisn ddviaime espemirgdation for
said exchanging information using said secondary transport mechanism.
66. The target near field communication device of claim 65, further

cBiprisidg ARl AbE BERRG S R YHETIY Loll§ RETBIRGH SaRPIaRBINERr
field; sgrmunication device me%@é%g%ﬁﬁﬁ@&?dmgamr Gl1d ARG ation

near field communication device of claim 65, wherein said role is
detetfiied according to a rule. 35 68. The target near field
communication device of claim 65, wherein said role is determined
according to an indication in said request message from said initiator near
filRy CATAPhaRTESRH WENTRENic Bl ThESHAGe EPERFIEIE: communication

device of glaim B oWieiRIN SRl HeVicaLoRfigy '&%Eﬂﬂﬁ&%f@ﬂ%ques‘[

comprises: a device configured to compare one or more candidate
secOReRIRFBRRLEH RN dINRMSd sAtTBamseEaR davietor near field

communigation-gevige.insaid JaHssimessaseFeseivash RSl ALgety:

near field communication device; and a device configured to determine
that BrEBIEMBrEOrEaRPRVHIRad TBEERUAFY SIS SO mIgtRaMSS ise:
supported; ifesaid d3rgatNE G WRWISRIARY role in said secondary transport
mechanism for said target near field communication device;
a device configured to send a response message to said initiator near field
communication device wherein said response message indicates said
secondary transport mechanism and comprises information necessary to
establish a connection via said secondary transport mechanism; and
a device configured to participate with said initiator near field
communication device in a communication for said exchanging information

using said secondary {ransport mechanism.

66. The target near field communication device of claim 63, further comprising a
device configured to identify said role for said target near field communication

device in said response message,

67. The target near field communication device of claim 65, wherein said role is

determined according to a rule.



wherein said device configured to send said response message to said
initiator near field communication device is for indicating said one or more
of said candidate secondary transport mechanisms supported in said
target near field communication devjge. 70. The target near field
communication device of claim 69, further comprising a device configured
to identify said role for said target near field communication device in said
rgspoNgd¢nassasesr fikldl &&ﬁa@ﬁdﬁaardﬁdwﬁmmmmﬁm@ﬂ efle

claim 70, w %relndsald role. '31 Ierrﬂgrggl accorstg toa htl
AR R AR T RmOATCAL |o%§a‘é1\1nce 0 6“ Sﬁgrelr?%aﬁ role al.tsor
Mmﬁa}a‘eﬂmmdwmgn@l@mcmdlcation in said request message from said
initiator near field communication device.
69.  The target near field communication device of claim 65, wherein said
device configured to determine comprises:

a device configured to compare one or more candidate secondary transport
mechanisms identified by said initiator near field communication device in said
request message received by said target near field communication device; and

a device configured to determine that one or more of said candidate
secondary transport mechanisms is supported in said farget NFC device and
wherein said device configured to send said response message to said initiator near
field communication device is for indicating said one or more of said candidate
secondary transport mechanisms supported in said target near field communication

device.

70.  The target near field communication device of claim 69, further comprising
a device configured to identify said role for said target near field communication

device in said response message.

71.  The target near field communication device of claim 70, wherein said role

is determined according to a rule.

72.  The target near field communication device of claim 70, wherein said role
is determined according to an indication in said request message from said initiator

near field communication device.



