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METHOD AND APPARATUS FOR AUTOMATIC SERVICE
DISCOVERY AND CONNECTIVITY

BACKGROUND

Field

[0001] The present disclosure relates generally to communication systems, and more

particularly, to an apparatus and method for automatically discovering service and

connectivity information.

Background

[0002] As mobile device usage continues to increase, more and more users may wish to

utilize service devices that exist to provide users with services related to their mobile

devices. For example, a user may wish to communicate with an electronic picture frame

in the user's living room to display a photograph from his or her mobile device.

Alternatively, a user may wish to communicate with a nearby projector in a classroom

or convention hall to display a presentation stored on the user's mobile device. Or a

user may wish to send a document stored on a mobile device to a nearby printer to print

a hard copy of the document. These examples are, of course, just a few of many

possible examples.

[0003] Currently, however, before such mobile services can be realized, the mobile

device must be connected to the service device through a network to allow the mobile

service to be discovered. For example, Bonjour, and Universal Plug and Play (UPnP)

require network connectivity before the mobile device can discover the external device

and its services.

[0004] Network connection establishment of this sort, however, requires that the mobile

device has knowledge of connectivity parameters associated with an external device up

front, before discovery. Furthermore, for wireless networks, this also requires that

devices must be within range of communicative links to the network before discovery.

Complicating the issue further is the existence of a multitude of link protocols, such as

Bluetooth, Peanut, WiFi, and the like, all of which require unique protocol parameter

data for connection.

[0005] Therefore, improvements are desired to enable use of services in an environment

in which service device availability and options are increasing in quantity and

complexity.



SUMMARY

[0006] The following presents a simplified summary of one or more aspects in order to

provide a basic understanding of such aspects. This summary is not an extensive

overview of all contemplated aspects, and is intended to neither identify key or critical

elements of all aspects nor delineate the scope of any or all aspects. Its sole purpose is

to present some concepts of one or more aspects in a simplified form as a prelude to the

more detailed description that is presented later.

[0007] Presented in the following disclosure is a method for wireless communications,

which includes retrieving service metadata associated with one or more service devices

from a connectivity entity, wherein the service metadata comprises connectivity

parameters and configuring one or more links with at least one of the one or more

service devices based on the retrieved service metadata.

[0008] Further presented in the present disclosure is a computer program product,

including a computer-readable medium which includes a first set of codes for causing a

computer to retrieve service metadata associated with one or more service devices from

a connectivity entity, wherein the service metadata comprises connectivity parameters

and a second set of codes for causing a computer to configure one or more links with at

least one of the one or more service devices based on the retrieved service metadata.

[0009] The present disclosure further presents an apparatus, which includes means for

retrieving service metadata associated with one or more service devices from a

connectivity entity, wherein the service metadata comprises connectivity parameters

and means for configuring one or more links with at least one of the one or more service

devices based on the retrieved service metadata.

[0010] In additional aspects, the disclosure contemplates an apparatus that includes a

retrieval component for retrieving service metadata associated with one or more service

devices from a connectivity entity, wherein the service metadata comprises

connectivity parameters and a configuration component for configuring one or more

links with at least one of the one or more service devices based on the retrieved service

metadata.

[0011] Furthermore, the present disclosure describes at least one processor configured

to utilize a service, which includes a first module for retrieving service metadata

associated with one or more service devices from a connectivity entity, wherein the



service metadata comprises connectivity parameters and a second module for

configuring one or more links with at least one of the one or more service devices based

on the retrieved service metadata.

[0012] In an additional aspect, the present disclosure presents a method for providing a

service from a service device, which includes broadcasting a service advertisement,

receiving a request from a client device for service metadata associated with the service,

providing the service metadata to the client device, and configuring a link with the client

device based on the provided service metadata.

[0013] Additionally presented herein is at least one processor configured to provide a

service to a client device, which includes a first module broadcasting a service

advertisement, a second module for receiving a request from the client device for

service metadata associated with the service, a third module for providing the service

metadata to the client device, and a fourth module for configuring a link with the client

device based on the provided service metadata.

[0014] In additional aspects, the present disclosure provides for a computer program

product, which includes a computer-readable medium including a first set of codes for

causing a computer to broadcast a service advertisement, a second set of codes for

causing a computer to receive a request from a client device for service metadata

associated with the service, a third set of codes for causing a computer to provide the

service metadata to the client device, and a fourth set of codes for causing a computer to

configure a link with the client device based on the provided service metadata.

[0015] Further presented herein is an apparatus, which may include means for

broadcasting a service advertisement, means for receiving a request from a client device

for service metadata associated with the service, means for providing the service

metadata to the client device, and means for configuring a link with the client device

based on the provided service metadata.

[0016] In further aspect, the present disclosure describes an apparatus, which includes a

broadcasting component for broadcasting a service advertisement, a receiving

component for receiving a request from a client device for service metadata associated

with the service, a metadata providing component for providing the service metadata to

the client device, and a link configuring component for configuring a link with the client

device based on the provided service metadata.



[0017] To the accomplishment of the foregoing and related ends, the one or more

aspects comprise the features hereinafter fully described and particularly pointed out in

the claims. The following description and the annexed drawings set forth in detail

certain illustrative features of the one or more aspects. These features are indicative,

however, of but a few of the various ways in which the principles of various aspects

may be employed, and this description is intended to include all such aspects and their

equivalents.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] The disclosed aspects will hereinafter be described in conjunction with the

appended drawings, provided to illustrate and not to limit the disclosed aspects, wherein

like designations denote like elements, and in which:

[0019] Fig. 1 is a block diagram of an example system that facilitates service discovery

and connectivity.

[0020] Fig. 2 is a flow chart of an aspect of an example methodology for retrieving

service metadata and configuring local links based on the metadata.

[0021] Fig. 3 is a flow chart of an aspect of an example methodology for configuring

local links based on received metadata and using service(s) via the local links.

[0022] Fig. 4 is a block diagram of an example client device for service discovery and

connectivity.

[0023] Fig. 5 is a block diagram of an example service device for providing one or more

services to a client device.

[0024] Fig. 6 is a flow chart of an aspect of an example methodology for providing

service metadata to one or more client devices.

[0025] Fig. 7 is an electrical component diagram of an example apparatus for retrieving

service metadata and configuring links based on the metadata.

[0026] Fig. 8 is an electrical component diagram for an example apparatus for providing

service metadata to one or more client devices.

DETAILED DESCRIPTION

[0027] Various aspects are now described with reference to the drawings. In the

following description, for purposes of explanation, numerous specific details are set



forth in order to provide a thorough understanding of one or more aspects. It may be

evident, however, that such aspect(s) may be practiced without these specific details.

[0028] As used in this application, the terms "component," "module," "system" and the

like are intended to include a computer-related entity, such as but not limited to

hardware, firmware, a combination of hardware and software, software, or software in

execution. For example, a component may be, but is not limited to being, a process

running on a processor, a processor, an object, an executable, a thread of execution, a

program, and/or a computer. By way of illustration, both an application running on a

computing device and the computing device can be a component. One or more

components can reside within a process and/or thread of execution and a component

may be localized on one computer and/or distributed between two or more computers.

In addition, these components can execute from various computer readable media

having various data structures stored thereon. The components may communicate by

way of local and/or remote processes such as in accordance with a signal having one or

more data packets, such as data from one component interacting with another

component in a local system, distributed system, and/or across a network such as the

Internet with other systems by way of the signal.

[0029] Furthermore, various aspects are described herein in connection with a terminal,

which can be a wired terminal or a wireless terminal. A terminal can also be called a

system, device, client device, subscriber unit, subscriber station, mobile station, mobile,

mobile device, remote station, remote terminal, access terminal, user terminal, terminal,

communication device, user agent, user device, or user equipment (UE). A wireless

terminal may be a cellular telephone, a satellite phone, a cordless telephone, a Session

Initiation Protocol (SIP) phone, a wireless local loop (WLL) station, a personal digital

assistant (PDA), a handheld device having wireless connection capability, a computing

device, or other processing devices connected to a wireless modem. Moreover, various

aspects are described herein in connection with a base station. A base station may be

utilized for communicating with wireless terminal(s) and may also be referred to as an

access point, a Node B, or some other terminology.

[0030] Moreover, the term "or" is intended to mean an inclusive "or" rather than an

exclusive "or." That is, unless specified otherwise, or clear from the context, the phrase

"X employs A or B" is intended to mean any of the natural inclusive permutations.

That is, the phrase "X employs A or B" is satisfied by any of the following instances: X



employs A; X employs B; or X employs both A and B. In addition, the articles "a" and

"an" as used in this application and the appended claims should generally be construed

to mean "one or more" unless specified otherwise or clear from the context to be

directed to a singular form.

[0031] The techniques described herein may be used for various wireless

communication systems such as CDMA, TDMA, FDMA, OFDMA, SC-FDMA and

other systems. The terms "system" and "network" are often used interchangeably. A

CDMA system may implement a radio technology such as Universal Terrestrial Radio

Access (UTRA), cdma2000, etc. UTRA includes Wideband-CDMA (W-CDMA) and

other variants of CDMA. Further, cdma2000 covers IS-2000, IS-95 and IS-856

standards. A TDMA system may implement a radio technology such as Global System

for Mobile Communications (GSM). An OFDMA system may implement a radio

technology such as Evolved UTRA (E-UTRA), Ultra Mobile Broadband (UMB), IEEE

802.11 (Wi-Fi), IEEE 802.16 (WiMAX), IEEE 802.20, Flash-OFDM, etc. UTRA and

E-UTRA are part of Universal Mobile Telecommunication System (UMTS). 3GPP

Long Term Evolution (LTE) is a release of UMTS that uses E-UTRA, which employs

OFDMA on the downlink and SC-FDMA on the uplink. UTRA, E-UTRA, UMTS,

LTE and GSM are described in documents from an organization named "3rd Generation

Partnership Project" (3GPP). Additionally, cdma2000 and UMB are described in

documents from an organization named "3rd Generation Partnership Project 2"

(3GPP2). Further, such wireless communication systems may additionally include peer-

to-peer (e.g., mobile-to-mobile) ad hoc network systems often using unpaired

unlicensed spectrums, 802.xx wireless LAN, BLUETOOTH and any other short- or

long- range, wireless communication techniques.

[0032] Various aspects or features will be presented in terms of systems that may

include a number of devices, components, modules, and the like. It is to be understood

and appreciated that the various systems may include additional devices, components,

modules, etc. and/or may not include all of the devices, components, modules etc.

discussed in connection with the figures. A combination of these approaches may also

be used.

[0033] Referring to Fig. 1, illustrated is an example system 100 for automatic service

discovery and connectivity. The system 100 may include, for example, a client device

102, such as a computer or a mobile phone or user equipment (UE), wireless network



104, and a service device 106. At any given time, client device 102 may be in

communicative range of one or more service devices, such as service device 106.

Service device 106 may have the ability to provide a variety of services for client device

102, including services such as, but not limited to, printing, multimedia display, data

storage, or any other service capable of performance by an external device.

[0034] As a user of client device 102 may wish to utilize any of these services at a given

time or location, system 100 allows for detection, connection, and utilization of service

device 106 and its corresponding services regardless of interface technology. As such,

system 100 allows service discovery to transcend the limitations of having connectivity

a priori. Further, system 100 allows a client device 102 to use substantially

ubiquitously-deployed services agnostic to network interface, technology, standard, or

configuration.

[0035] In an aspect, client device 102 may detect the availability of one or more

services provided by at least service device 106. For example, service device 106 may

advertise service information to client device 102 in a communication 108 from wireless

network 104, where communication 108 may include connectivity parameters along

with the service advertisement. Using the advertised connectivity parameters, client

device 102 may form a communicative connection with service device 106 and utilize

service(s) associated with service device 106 via communication 110. In an aspect, the

connectivity parameters allow the client device 102 to use a service associated with

service device 106 despite the variety of interfaces on both client and service devices. It

should be noted that communication 108 and communication 110 are illustrated as

being different paths or links, however, both communications may occur along a same

or similar path or link, e.g. through wireless network 104, or both communications may

occur along different paths or links.

[0036] In an aspect, the connectivity parameters allow the client device 102 to utilize

one or more services despite the variety of interfaces on both client and service devices.

In one aspect, the connectivity parameters may include, but are not limited to, service

set identifiers/base set identifiers (SSIDs/BSSIDs), such as service set identifiers for a

Wireless Local Area Network (WLAN), or a pointer to a service management entity to

request access to the service device, authentication requirements or information,

credentials such as payment, subscription, and/or contract information, etc., wireless

technology such as WiFi/Bluetooth, such as Bluetooth pairing information, etc., Session



Traversal Utilities for network address translator (NAT)/traversal using relay NAT

(STUN/TURN) server information for NAT traversal, uniform resource identifiers

(URIs), location, etc. In another aspect, connectivity parameters may be secured,

encrypted, or password protected, or the like.

[0037] Referring to Fig. 2, an example flow chart for retrieving and configuring local

links between a client device, such as a UE, and a connectivity entity is shown.

Through this retrieval and configuration, the client device may communicate with one

or more external service devices and utilize services provided by the one or more

external service devices. At block 202, the client device may retrieve metadata from a

connectivity entity. In an aspect, the connectivity entity may include, but is not limited

to, a cloud entity, an overlay network, a network interface, a QR code, a service device

106, etc. Next, at block 204, the local link(s) may be configured based on the metadata

received from the connectivity entity.

[0038] Turning to Fig. 3, illustrated is one aspect of a method 300 for retrieving

connectivity parameters from a connectivity entities, configuring local link(s) based on

the received service metadata, and using the services available through the configured

link(s). At block 302, in one optional aspect, a client device may detect availability of

one or more services provided through one or more service devices. In an example of

the detection process, a service device may advertise service information. In some

embodiments, the service device may advertise the type of service the service device

may provide, such as, but not limited to, printing service, display services, data storage

services, or the like.

[0039] Additionally, the service device may include connection parameters with the

service advertisement. The connectivity parameters allow the client device to use a

service despite a bevy of technologies and/or interfaces available by which a client

device, service device, and/or external network may communicate. In one aspect, the

connectivity parameters may include, but are not limited to, service set identifiers/base

set identifiers (SSIDs/BSSIDs), authentication requirements, credentials such as

payment, subscription, and/or contract information, etc., wireless technology such as

WiFi/Bluetooth, etc., Session Traversal Utilities for network address translator

(NAT)/traversal using relay NAT (STUN/TURN) server information for NAT traversal,

uniform resource identifiers (URIs), location, etc. In another aspect, connectivity

parameters may be secured, encrypted, or password protected, or the like.



[0040] In one aspect, the service advertisement can be scoped locally by including time-

varying parameters, such as the location at which the service can be utilized. In another

aspect, a service device may advertise a pointer to an Internet entity and/or overlay

network, which may also serve as a connectivity entity that stores service information

and/or connectivity parameters about one or more service devices. Thereafter, the client

device may retrieve information about a particular service using an available interface

and may obtain connectivity parameters corresponding to that particular service.

[0041] Alternatively, at block 304, a client device may transmit a connectivity

parameter request to a connectivity entity. The client device may request connectivity

parameters or metadata in order to establish a communicative connection with an

external service device that may provide a service (e.g., printing, information display,

etc.) for the client device. In one aspect, the connectivity parameter request may also

include client device information which may include, but is not limited to, client device

location information, one or more service category requests (such as, by non-limiting

example, a request for the nearest printer or nearest display), one or more search terms,

client device authentication information, or the like.

[0042] In some aspects, the connectivity entity from which the client device may

request service information may be an electrical device that may transmit and receive

tethered electrical or wireless signals from the client device. These connectivity entities

may include, but are not limited to, a cloud entity (e.g. a server, etc.), base station, base

station controller, router, memory or storage device located on a network, or a service

device itself. Alternately, the connectivity entity may be a static network interface or

pointer, such as a Quick Reference (QR) code or other device-readable static

advertisement. In an additional aspect, the client device may receive a payment query,

whereby the client may present payment for retrieving the service metadata.

[0043] At block 306, the client device may receive service information or metadata

from the connectivity entity. In one aspect, the received service metadata may be

tailored based on requested connectivity parameters—such as, but not limited to,

location. By way of example, a UE may generate a location parameter corresponding to

the location of the UE at a given time using a positioning system such as a Global

Positioning System (GPS), or the like. By comparing location information

corresponding to one or more service devices requested and received from the one or



more service devices, the UE may compare its generated location parameter to the

received service device locations to tailor or optimize service usage.

[0044] In an aspect, the connectivity parameters may be stored on a cloud entity and

their existence advertised globally via advertisements. In an aspect, the advertisements

may include the connectivity parameters. Additionally or alternatively, the connectivity

parameters may be broadcast locally by a network interface or other device capable of

producing a local service advertisement to a client device.

[0045] In another example, local advertisements may be accomplished without a

network interface, such as by utilizing a QR code, bar code, or Universal Product Code

(UPC). By way of example, a service provider may affix a QR code on the surface of a

service device—such as, but not limited to, a printer, display, computer, memory, or

projector—or in an area in reasonably close proximity to the service device. The QR

code may include coded information, such as location, service information, connectivity

parameters, and/or metadata, corresponding to the particular service device to which the

QR code is affixed or to which the QR code is in reasonably close proximity.

Alternatively, the QR code may utilize a pointer to coded information stored on an

external device, such as a cloud device, overlay network, or server, from which the

client device may receive the requested connection information or metadata.

[0046] At block 308, the client device may use the retrieved service metadata or

connectivity parameters to establish connectivity and/or configure local links with the

one or more service devices. In some instances, more than one link may be established

with more than one service device at any given time, the individual links characterized

by varying connectivity parameters or characteristics. At block 310, the client device

may optionally rank the links based on connectivity parameters or characteristics. For

example, the client device may rank local connectivity with a service device higher than

WiFi connectivity. For instance, a client device may have established several links

between the client device and printing devices—printing device 1, printing device 2,

and printing device 3. The connection between the client device and printing device 1

may be a WiFi connection, the connection with printing device 2 may be a local

connection, and the connection with printing device 3 may also be a WiFi connection.

As a result, the client device may rank the connection with printing device 2 higher than

its individual connections with printing devices 1 and 3. Therefore, the client device



may utilize the services provided by printing device 2 before it utilized the services of

printing devices 1 and/or 3.

[0047] Once a communicative connection is established through the local link and/or

the connections are ranked, the client device may optionally use service(s) available

through the configured link or links at block 312. For example, data (e.g., a PDF, word

processor file, slideshow file, multimedia file, etc.) stored on the client device may be

sent via the established link to a service device, such as, but not limited to, a printer,

device, or data storage device. Once received at the service device, the service device

may provide a service, for example, by utilizing the sent data to print, display, or store a

data file.

[0048] Referring to Fig. 4, client device 102 includes one or more components for

carrying out the functions described herein. In an aspect, client device 102 includes a

processor 402 for carrying out processing functions associated with one or more of

components and functions described herein. Processor 402 can include a single or

multiple set of processors or multi-core processors. Moreover, processor 402 can be

implemented as an integrated processing system and/or a distributed processing system.

[0049] Processor 402 may include components or modules that may implement the

aspects of the present invention, including but not limited to the aspects illustrated in

Fig. 3. For example, these components or modules may retrieve service data

corresponding to one or more service devices, which may include requesting the service

data and receiving the service data from a connectivity entity. In addition, these

components or modules may configure one or more links with one or more service

devices, and may rank these established links based on one or more characteristics of

the link or links. Furthermore, the components or modules may detect availability of

one or more service devices based on a service advertisement from the one or more

service devices. Additionally, the components or modules may be configured to allow a

client device to use a service associated with a service device.

[0050] Client device 102 further includes a memory 404, such as for storing data used

herein and/or local versions of applications being executed by processor 402. Memory

404 can include any type of memory usable by a computer, such as random access

memory (RAM), read only memory (ROM), tapes, magnetic discs, optical discs,

volatile memory, non-volatile memory, and any combination thereof.



[0051] Further, client device 102 includes a communications component 406 that

provides for establishing and maintaining communications with one or more parties

utilizing hardware, software, and services as described herein. Communications

component 406 may carry communications between components on client device 102,

as well as between client device 102 and external devices, such as devices located

across a communications network and/or devices serially or locally connected to client

device 102. For example, communications component 406 may include one or more

buses, and may further include transmit chain components and receive chain

components associated with a transmitter and receiver, respectively, operable for

interfacing with external devices.

[0052] Communications component 406 may also include or be coupled to a detection

component 416 for detecting the availability of one or more service devices based on a

service advertisement by one or more service devices. Detection component 416, may,

for example, detect an electromagnetic signal broadcast by a service device that

advertises available services. Additionally, the electromagnetic signal may contain

metadata or connectivity parameters related to the service device. Detection component

416 may coordinate with, for example, reception component 420 to parse, store, or

otherwise utilize this metadata embedded in a service advertisement signal.

[0053] Additionally, detection component 416 may include a photo camera, motion

picture camera, or other optical device and corresponding firmware, software, or control

instructions to capture and analyze a QR code affixed to or in the vicinity of a particular

service device. Furthermore, the detection component 416 may contain processing

capability that allows detection component 416 to decode the QR code for storage or

immediate use by other components in the client device, such as processor 402 and/or

communications component 406. Alternatively or additionally, detection component

416 may include a bar code reader, such as a UPC reader, that may include a laser

reader, in the case of a static service device advertisement in the form of a bar code or

UPC code.

[0054] Furthermore, communications component 406 may optionally contain or may be

coupled to a retrieval component 414 for retrieving service metadata or connection

information from a connectivity entity based on connectivity parameters. Additionally

or alternatively, communications component 406 may contain or may be coupled to a

transmission component 418 and/or a reception component 420. Transmission



component 418 may transmit a connectivity parameter request to a connectivity entity in

an attempt to ascertain connectivity information regarding a particular service device.

Correspondingly, receiving component may receive service metadata from a

connectivity entity in response to the request sent by transmission component 418.

[0055] Additionally, client device 102 may further include a data store 408, which can

be any suitable combination of hardware and/or software, that provides for mass storage

of information, databases, and programs employed in connection with aspects described

herein. For example, data store 408 may be a data repository for applications not

currently being executed by processor 402.

[0056] Client device 102 may additionally include a user interface component 410

operable to receive inputs from a user of client device 102, and further operable to

generate outputs for presentation to the user. User interface component 410 may

include one or more input devices, including but not limited to a keyboard, a number

pad, a mouse, a touch-sensitive display, a navigation key, a function key, a microphone,

a voice recognition component, any other mechanism capable of receiving an input from

a user, or any combination thereof. Further, user interface component 410 may include

one or more output devices, including but not limited to a display, a speaker, a haptic

feedback mechanism, a printer, any other mechanism capable of presenting an output or

service to a user or client device, or any combination thereof.

[0057] Furthermore, client device 102 may include an execution component 412, which

may assist in enabling services from service device 106 on client device 102. For

example, execution component 412 may include instructions for communications

component 406 to send service device 106 instructions to perform a particular service,

thereby allowing client device 102 to use service(s) provided by service device 106. In

an aspect, for example, execution component 412 may instruct service device 106 to

print a picture file sent to the service device 106 by client device 102, in the case where

service device 106 is a printer. Alternatively, in one example, execution component 412

may contain instructions to cause the service device 106 to store a file sent by a client

device 102.

[0058] Additionally, in some aspects, client device 102 may include configuration

component 422 for configuring one or more links with at least one or the one or more

service devices based on service information or metadata. Configuration component

422 may communicate with, give instructions to, coordinate with, or take instructions



from any of the other components of computer device, such as processor 402 and

communications component 406, for example. Additionally, configuration component

422 may communicate with one or more service devices via communications

component 406 to coordinate and configure the one or more communicative links

between a client device and one or more service devices.

[0059] Additionally, in some aspects, client device 102 may include prioritization

component 424 for prioritizing or ranking the one or more links based on the

connectivity parameters associated with each of the one or more links. For example, in

an aspect, client device 102 may establish more than one link with at least one service

device 106, and may rank these links based on, for example, connectivity parameters,

and/or link characteristics associated with each of the more than one links. In an aspect,

a first link established with a first service device may have associated connectivity

parameters that are better suited to the particular client device than connectivity

parameters of a second link associated with a second service device. In this case, the

client device 102 may prioritize or rand the one or more links based on their respective

connectivity parameters in prioritization component 424.

[0060] Turning to Fig. 5, service device 106 includes one or more components for

carrying out the functions described herein. In an aspect, service device 106 may

include a processor 502 for carrying out processing functions associated with one or

more of components and functions described herein. Processor 502 can include a single

or multiple set of processors or multi-core processors. Moreover, processor 502 can be

implemented as an integrated processing system and/or a distributed processing system.

[0061] Service device 106 further includes a memory 504, such as for storing data used

herein and/or local versions of applications being executed by processor 502. Memory

504 can include any type of memory usable by a computer, such as random access

memory (RAM), read only memory (ROM), tapes, magnetic discs, optical discs,

volatile memory, non-volatile memory, and any combination thereof.

[0062] Further, service device 106 includes a communications component 506 that

provides for establishing and maintaining communications with one or more parties

utilizing hardware, software, and services as described herein. Communications

component 506 may carry communications between components on service device 106,

as well as between service device 106 and external devices, such as devices located

across a communications network and/or devices serially or locally connected to service



device 106. In addition, communications component 506 may include a broadcasting

component 514, which may broadcast an electromagnetic advertisement signal to

indicate to other devices (e.g., client devices 102) that a particular service associated

with a service device is available. Additionally, included within the advertisement

signal may be metadata and/or connectivity data for the client device(s) to utilize in

connecting with the service device. In an additional aspect, broadcasting component

may include a transmitter, transceiver, and/or control circuitry for performing the

functions of a transmitter and/or transceiver. Additionally, communications component

506 may include a receiving component 516, which may be configured to receive a

request for service metadata and/or connectivity parameters from a client device 102. In

an aspect, receiving component 516 may include a receiver, transceiver, and/or control

circuitry for performing the functions of a receiver and/or transceiver. In an additional

aspect, communications component 506 may include one or more buses, and may

further include transmit chain components and receive chain components associated

with a transmitter and receiver, respectively, operable for interfacing with external

devices.

[0063] Additionally, data store 508 may store data related to providing service(s) to

client device(s). Such data may include, but is not limited to, connectivity information,

service information, metadata, pointers to externally-stored connectivity or service

information, communications software, service implementation application software, or

the like.

[0064] Furthermore, service device 106 may include a metadata providing component

512 for providing metadata to one or more client devices 102. In an aspect, metadata

providing component may store service metadata and/or connectivity parameters

associated with connecting with service device 106. In an additional aspect, metadata

providing component may provide a pointer to a connectivity entity to the requesting

client device 102, which may itself contain the requested service metadata and/or

connectivity parameters. In addition, service device 106 may include a link configuring

component 518, which may request, set up, and/or configure one or more links with one

or more client devices 102. In an aspect, metadata providing component 512 and/or link

configuring component 518 may be connected to communications component 506

and/or broadcasting component 514 and receiving component 516, which may transmit

or receive signals to and from the client device 102.



[0065] Furthermore, service device 106 may include a service component 520 for

providing one or more services to a client device 102. For example, service component

520 may include instructions executable by processor 502 to cause the service device to

print a picture file sent to the service device 106 by client device 102, in the case where

service device 106 is a printer. Alternatively, in one example, service component 520

may contain instructions to cause memory 504 to store a file sent by a client device 102.

Furthermore, in an aspect, service component 520 may contain a media player to play

and/or display one or more files from the client device 102, such as, but not limited to, a

slideshow presentation, video file, sound file, and/or a picture file. These recited

examples are non-limiting, as service device 106 may provide any service provided by

electronic devices on a communications network or in a wireless communication

system.

[0066] Fig. 6 depicts aspects of a method 600 for providing one or more services to one

or more client devices 102, such as by a service device 106 (Fig. 1). In an aspect, the

service device may operate in a wireless communications network, environment, or

system (e.g. 100, Fig. 1). At block 602, the service device 106 may broadcast a service

advertisement to one or more client devices in a wireless system 100. This service

advertisement may include information regarding the types of services the service

device is able to perform for the one or more client devices 102. Additionally, the

service advertisement may include information pertaining to connectivity parameters,

such as service metadata.

[0067] In an additional aspect, at block 604, the service device 106 may receive a

request for service metadata from client device 102, which may seek to utilize the

services advertised by the service device 106. In response to this request, the service

device may provide the requested service metadata to the requesting client device 102 at

block 606. The service device 106 may also require the client device 102 and/or its user

to present payment information before providing the service metadata to the client

device 102 at block 606. Alternatively or additionally, the service device 106 may

provide the client device 102 a pointer to a separate connectivity entity, which may

contain the requested service metadata and/or connectivity parameters.

[0068] Furthermore, at block 608, the service device 106 may configure a link with the

client device 102 based on the service metadata that was provided to the client device

102. In an aspect, service device 106 or client device 102 may initiate the link



configuration, for example, by sending a connectivity request to the corresponding

device. In an additional aspect, once the link between the client device 102 and service

device 106 is configured and established, at block 610, the service device 106 may

perform a service to the client device 102.

[0069] Referring to Fig. 7, an example system 700 is displayed for providing services to

a mobile device user. For example, system 700 can reside at least partially within a

device. It is to be appreciated that system 700 is represented as including functional

blocks, which can be functional blocks that represent functions implemented by a

processor, software, or combination thereof (e.g., firmware). System 700 includes a

logical grouping 702 of electrical components that can act in conjunction. For instance,

logical grouping 702 can include an electrical component 704 for retrieving service

metadata associated with one or more service devices from a connectivity entity based

on connectivity parameters. In such an aspect, the electrical component 704 may further

be configured for transmitting a connectivity parameter request to the connectivity

entity, and receiving the service metadata in response to the connectivity parameter

request.

[0070] Moreover, logical grouping 702 can include an electrical component 706 for

configuring one or more links with at least one of the one or more service devices based

on the retrieved service metadata. This can be based on receiving the authorization

and/or parameters received in the authorization message, as described. In one aspect,

logical grouping 702 may include an electrical component for detecting availability of

the one or more service devices based on a service advertisement by at least one of the

one or more service devices. In such an aspect, the service advertisement may include

connectivity parameters for the service device, a pointer to the connectivity entity that

stores the connectivity parameters and associated service metadata for the service

device, etc. Further, the connectivity parameters may include a location component, a

time-varying parameter. In another aspect, logical grouping 702 can include an

electrical component for using a service available through the one or more configured

links. In one aspect, the service metadata may be stored in a cloud entity. In another

aspect, logical grouping 702 can include an electrical component for ranking the one or

more links based on the connectivity parameters associated with each of the one or more

links. For example, the electrical component for ranking the links may include, but is

not limited to, prioritization component 424 of Fig. 4. In still another aspect, logical



grouping 702 can include an electrical component for receiving a service advertisement

from one of the one or more service devices made available without a network interface.

For example, the electrical component for ranking the links may include, but is not

limited to, receiving component 414 of Fig. 4. In one aspect, the connectivity

parameters may be secured.

[0071] Additionally, system 700 can include a memory 708 that retains instructions for

executing functions associated with the electrical components 704 and 706, stores data

used or obtained by the electrical components 704 and 706, etc. While shown as being

external to memory 708, it is to be understood that one or more of the electrical

components 704 and 706 can exist within memory 708. In one example, electrical

components 704 and 706 can comprise at least one processor, or each electrical

component 704 and 706 can be a corresponding module of at least one processor.

Moreover, in an additional or alternative example, electrical components 704 and 706

can be a computer program product including a computer readable medium, where each

electrical component 704 and 706 can be corresponding code.

[0072] Referring to Fig. 8, an example system 800 is displayed for providing services to

one or more client devices. For example, system 800 can reside at least partially within

a device. It is to be appreciated that system 800 is represented as including functional

blocks, which can be functional blocks that represent functions implemented by a

processor, software, or combination thereof (e.g., firmware). System 800 includes a

logical grouping 802 of electrical components that can act in conjunction. For instance,

logical grouping 802 can include an electrical component 804 for broadcasting a service

advertisement to one or more client devices 102 (Figs. 1, 5). In such an aspect, the

service advertisement may include connectivity parameters for the service device, a

pointer to the connectivity entity that stores the connectivity parameters and associated

service metadata for the service device, etc. Additionally, logical grouping 802 can

include an electrical component 806 for receiving a request for service metadata. In an

additional aspect, logical grouping 802 may include an electrical component 808 for

providing service metadata to one or more client devices 102. Further, electrical

component 808 may provide a pointer to a connectivity entity, which may itself contain

requested metadata and/or connectivity parameters. In a further aspect, the service

metadata may be stored in a cloud entity. In another aspect, logical grouping 802 can

include an electrical component 810 for configuring one or more links with one or more



client devices 102 Furthermore, in some aspects, logical grouping 802 can include an

electrical component 812 for performing one or more services for one or more client

devices

[0073] Additionally, system 800 can include a memory 814 that retains instructions for

executing functions associated with the electrical components 804, 806, 808, 810,

and/or 812, stores data used or obtained by the electrical components 804, 806, 808,

810, and/or 812, etc. While shown as being external to memory 814, it is to be

understood that one or more of the electrical components 804, 806, 808, 810, and/or 812

can exist within memory 814. In one example, electrical components 804, 806, 808,

810, and/or 812 can comprise at least one processor, or each electrical component 804,

806, 808, 810, and/or 812 can be a corresponding module of at least one processor.

Moreover, in an additional or alternative example, electrical components 804, 806, 808,

810, and/or 812 can be a computer program product including a computer readable

medium, where each electrical component 804, 806, 808, 810, and/or 812 can be

corresponding code.

[0074] The various illustrative logics, logical blocks, modules, and circuits described in

connection with the embodiments disclosed herein may be implemented or performed

with a general purpose processor, a digital signal processor (DSP), an application

specific integrated circuit (ASIC), a field programmable gate array (FPGA) or other

programmable logic device, discrete gate or transistor logic, discrete hardware

components, or any combination thereof designed to perform the functions described

herein. A general-purpose processor may be a microprocessor, but, in the alternative,

the processor may be any conventional processor, controller, microcontroller, or state

machine. A processor may also be implemented as a combination of computing

devices, e.g., a combination of a DSP and a microprocessor, a plurality of

microprocessors, one or more microprocessors in conjunction with a DSP core, or any

other such configuration. Additionally, at least one processor may comprise one or

more modules operable to perform one or more of the steps and/or actions described

above.

[0075] Further, the steps and/or actions of a method or algorithm described in

connection with the aspects disclosed herein may be embodied directly in hardware, in a

software module executed by a processor, or in a combination of the two. A software

module may reside in RAM memory, flash memory, ROM memory, EPROM memory,



EEPROM memory, registers, a hard disk, a removable disk, a CD-ROM, or any other

form of storage medium known in the art. An example storage medium may be coupled

to the processor, such that the processor can read information from, and write

information to, the storage medium. In the alternative, the storage medium may be

integral to the processor. Further, in some aspects, the processor and the storage

medium may reside in an ASIC. Additionally, the ASIC may reside in a user terminal.

In the alternative, the processor and the storage medium may reside as discrete

components in a user terminal. Additionally, in some aspects, the steps and/or actions

of a method or algorithm may reside as one or any combination or set of codes and/or

instructions on a machine readable medium and/or computer readable medium, which

may be incorporated into a computer program product.

[0076] In one or more aspects, the functions described may be implemented in

hardware, software, firmware, or any combination thereof. If implemented in software,

the functions may be stored or transmitted as one or more instructions or code on a

computer-readable medium. Computer-readable media includes both computer storage

media and communication media including any medium that facilitates transfer of a

computer program from one place to another. A storage medium may be any available

media that can be accessed by a computer. By way of example, and not limitation, such

computer-readable media can comprise RAM, ROM, EEPROM, CD-ROM or other

optical disk storage, magnetic disk storage or other magnetic storage devices, or any

other medium that can be used to carry or store desired program code in the form of

instructions or data structures and that can be accessed by a computer. Also, any

connection may be termed a computer-readable medium. For example, if software is

transmitted from a website, server, or other remote source using a coaxial cable, fiber

optic cable, twisted pair, digital subscriber line (DSL), or wireless technologies such as

infrared, radio, and microwave, then the coaxial cable, fiber optic cable, twisted pair,

DSL, or wireless technologies such as infrared, radio, and microwave are included in

the definition of medium. Disk and disc, as used herein, includes compact disc (CD),

laser disc, optical disc, digital versatile disc (DVD), floppy disk and blu-ray disc where

disks usually reproduce data magnetically, while discs usually reproduce data optically

with lasers. Combinations of the above should also be included within the scope of

computer-readable media.



[0077] While the foregoing disclosure discusses illustrative aspects and/or

embodiments, it should be noted that various changes and modifications could be made

herein without departing from the scope of the described aspects and/or embodiments as

defined by the appended claims. Furthermore, although elements of the described

aspects and/or embodiments may be described or claimed in the singular, the plural is

contemplated unless limitation to the singular is explicitly stated. Additionally, all or a

portion of any aspect and/or embodiment may be utilized with all or a portion of any

other aspect and/or embodiment, unless stated otherwise.



CLAIMS

WHAT IS CLAIMED IS:

1. A method for wireless communications, comprising:

retrieving service metadata associated with one or more service devices from a

connectivity entity, wherein the service metadata comprises connectivity parameters;

and

configuring one or more links with at least one of the one or more service

devices based on the service metadata.

2. The method of claim 1, further comprising:

detecting availability of the one or more service devices based on a service

advertisement by at least one of the one or more service devices.

3. The method of claim 2, wherein the service advertisement includes at least one

of:

the connectivity parameters for the one or more service devices, or

a pointer to the connectivity entity that stores the connectivity parameters and

associated service metadata for the one or more service devices.

4. The method of claim 3, wherein the connectivity parameters comprise at least

one of a location component, a time-varying parameter, a Wireless Local Area Network

(WLAN) Service Set Identifier (SSID), authentication information, Bluetooth pairing

information, or a pointer to a service management entity to request access to the one or

more service devices.

5. The method of claim 1, further comprising:

using a service available through the one or more links.

6. The method of claim 1, wherein the retrieving comprises:

transmitting a connectivity parameter request to the connectivity entity; and

receiving the service metadata in response to the connectivity parameter request.



7. The method of claim 1, wherein the service metadata is stored in a cloud entity.

8. The method of claim 1, further comprising:

ranking the one or more links based on the connectivity parameters associated

with each of the one or more links.

9. The method of claim 1, further comprising:

detecting availability of the one or more service devices based on a service

advertisement made available without a network interface.

10. The method of claim 1, wherein the connectivity parameters are secured.

11. The method of claim 1, further comprising receiving a payment query for

retrieving the service metadata.

12. A computer program product, comprising:

a computer-readable medium comprising:

a first set of codes for causing a computer to retrieve service metadata associated

with one or more service devices from a connectivity entity, wherein the service

metadata comprises connectivity parameters; and

a second set of codes for causing a computer to configure one or more links with

at least one of the one or more service devices based on the service metadata.

13. The computer program product of claim 12, wherein the computer-readable

medium further comprises:

a third set of codes for causing a computer to detect an availability of the one or

more service devices based on a service advertisement by at least one of the one or more

service devices.

14. The computer program product of claim 12, wherein the computer-readable

medium further comprises:

a third set of codes for causing a computer to transmit a connectivity parameter

request to the connectivity entity; and



a fourth set of codes for causing a computer to receive the service metadata in

response to the connectivity parameter request.

15. An apparatus, comprising:

means for retrieving service metadata associated with one or more service

devices from a connectivity entity, wherein the service metadata comprises connectivity

parameters; and

means for configuring one or more links with at least one of the one or more

service devices based on the service metadata.

16. The apparatus of claim 15, further comprising:

means for detecting an availability of the one or more service devices based on a

service advertisement by at least one of the one or more service devices.

17. The apparatus of claim 15, wherein the retrieving further comprises:

means for transmitting a connectivity parameter request to the connectivity

entity; and

means for receiving the service metadata in response to the connectivity

parameter request.

18. An apparatus, comprising:

a retrieval component for retrieving service metadata associated with one or

more service devices from a connectivity entity, wherein the service metadata comprises

connectivity parameters; and

a configuration component for configuring one or more links with at least one of

the one or more service devices based on the service metadata.

19. The apparatus of claim 18, further comprising:

a detection component for detecting an availability of the one or more service

devices based on a service advertisement by at least one of the one or more service

devices.



20. The apparatus of claim 19, wherein the service advertisement includes at least

one of:

the connectivity parameters for the one or more service devices, or

a pointer to the connectivity entity that stores the connectivity parameters and

associated service metadata for the one or more service devices.

21. The apparatus of claim 20, wherein the connectivity parameters comprise at least

one of a location component, a time-varying parameter, a Wireless Local Area Network

(WLAN) Service Set Identifier (SSID), authentication information, Bluetooth pairing

information, or a pointer to a service management entity to request access to the one or

more service devices.

22. The apparatus of claim 18, further comprising:

an execution component for using a service available through the one or more

links.

23. The apparatus of claim 18, wherein the retrieving further comprises:

a transmission component for transmitting a connectivity parameter request to

the connectivity entity; and

a receiving component for receiving the service metadata in response to the

connectivity parameter request.

24. The apparatus of claim 18, wherein the service metadata is stored in a cloud

entity.

25. The apparatus of claim 18, further comprising:

a prioritizing component for ranking the one or more links based on the

connectivity parameters associated with each of the one or more links.

26. The apparatus of claim 19, wherein the detection component may further detect

the availability of the one or more service devices based on a service advertisement

made available without a network interface.



27. The apparatus of claim 18, wherein the connectivity parameters are secured.

28. The apparatus of claim 18, further comprising a receiver for receiving a payment

query for retrieving the service metadata.

29 At least one processor configured to utilize a service, comprising:

a first module for retrieving service metadata associated with one or more

service devices from a connectivity entity, wherein the service metadata comprises

connectivity parameters; and

a second module for configuring one or more links with at least one of the one or

more service devices based on the service metadata.

30. The at least one processor of claim 29, further comprising:

a third module for detecting availability of the one or more service devices

based on a service advertisement by at least one of the one or more service devices.

31. The at least one processor of claim 29, wherein the first module for retrieving

comprises:

a third module for transmitting a connectivity parameter request to the

connectivity entity; and

a fourth module for receiving the service metadata in response to the

connectivity parameter request.

32. A method for providing a service from a service device, comprising:

broadcasting a service advertisement;

receiving a request from a client device for service metadata associated with the

service;

providing the service metadata to the client device; and

configuring a link with the client device based on the service metadata.

33. The method of claim 32, wherein the service advertisement includes at least one

of:

connectivity parameters for the service device, or



a pointer to a connectivity entity that stores the connectivity parameters and

associated service metadata for the service device.

34. The method of claim 29, further comprising performing a service for the client

device.

35. At least one processor configured to provide a service to a client device,

comprising:

a first module broadcasting a service advertisement;

a second module for receiving a request from the client device for service

metadata associated with the service;

a third module for providing the service metadata to the client device; and

a fourth module for configuring a link with the client device based on the service

metadata.

36. The at least one processor of claim 35, further comprising a fifth module for

performing a service for the client device.

37. A computer program product, comprising:

a computer-readable medium comprising:

a first set of codes for causing a computer to broadcast a service advertisement;

a second set of codes for causing a computer to receive a request from a client

device for service metadata associated with the service;

a third set of codes for causing a computer to provide the service metadata to the

client device; and

a fourth set of codes for causing a computer to configure a link with the client

device based on the service metadata.

38. The computer program product of claim 37, wherein the computer-readable

medium further comprises a fifth set of codes for causing a computer to perform a

service for the client device.

39. An apparatus, comprising:



means for broadcasting a service advertisement;

means for receiving a request from a client device for service metadata

associated with the service;

means for providing the service metadata to the client device; and

means for configuring a link with the client device based on the service

metadata.

40. The apparatus of claim 39, further comprising means for performing a service

for the client device.

41. A service device apparatus, comprising:

a broadcasting component for broadcasting a service advertisement;

a receiving component for receiving a request from a client device for service

metadata associated with the service;

a metadata providing component for providing the service metadata to the client

device; and

a link configuring component for configuring a link with the client device based

on the service metadata.

42. The apparatus of claim 41, wherein the service advertisement includes at least

one of:

connectivity parameters for the service device, or

a pointer to a connectivity entity that stores the connectivity parameters and

associated service metadata for the service device.

43. The apparatus of claim 41, further comprising a service component for

performing a service for the client device.
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