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1. Scope

This Enabler Release (ER) document is a combinedrdent that includes requirements and architectitiee Mobile
Augmented Reality (MobAR) Enabler.

The MobAR Enabler provides an overall framework ¢h@nisms, functionalities, APls, ...) to enable meBiR services.

The following areas will be covered as part ofsbepe of the enabler:

MobAR Enabler will reuse as much as possible exgstechnologies.

AR Content and its management

User interactivity and metrics

Network and client APIs

MobAR Enabler components functionalities

Security and privacy aspects
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3. Terminology and Conventions

3.1 Conventions

The key words “MUST”, “MUST NOT", “REQUIRED”, “SHAL", “SHALL NOT”, “SHOULD”, “SHOULD NOT",
“RECOMMENDED”, “MAY”, and “OPTIONAL" in this documet are to be interpreted as described in [RFC2119].

All sections and appendixes, except “Scope” antrdbiuction”, are normative, unless they are exgijiéghdicated to be
informative.

3.2 Definitions

AR Content Any kind of multimedia object which can be useditmment/enhance the user’s sensory perceptioreof th
world such as: picture, video, text, 3D models,iautiypically the AR Content relates to an AR Tdrge

AR Marker A digital object displayed on the screen that iaths the availability of AR Content about an ARJedr

AR Target Any entity of the real world such as POI, prodpettson, vehicle, etc. that can have associated AR
Content.

AR View The view provided by AR application that suppoemwatching AR Content on the screen in overlay to
the camera video stream.

Personalization Processing of tailored AR Content based on a uiséosmnation; it can imply using static data to oraj
extent and/or assumed about the User, that majsbiébdted in e.g., User profile, preferences etc.

Contextualization Processing of tailored AR Content based on a didser Context, that can imply using dynamic data to
major extent and/or assumed about the User Corgaxt,location, device capabilities, etc.

User Context A set of dynamic information that describes theentr general status of the user and his/her nearby
environment. This set of information can be reekirom a variety of sources including OMA enablers

AR App The AR App is an external entity resident on theéickethat requests and receives AR Content(s) from
MobAR Client, and presents them to the user. AR Alsp report AR Metrics data to the MobAR Client.

MobAR Client The MobAR Client is the device side functional cament of the MobAR Enabler

Content Provider See [OMADICT]

MobAR Server The MobAR Server is the network side functional poment of the MobAR Enabler

3.3 Abbreviations

OMA Open Mobile Alliance

API Application Programming Interface

AR Augmented Reality

MobAR Mobile Augmented Reality

POI Point Of Interest

UGC User Generated Content

DM Data Matrix

QR Quick Response

[0 2011 Open Mobile Alliance Ltd. All Rights Reserve  d.
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4. Introduction

Augmented Reality (AR) blends interactive mediawtite real world and then the view and the expegef the real world,
mediated by an electronic device, are “augmentgd/ittual digital objects.

The AR introduces a novel paradigm of interactividically shifting the typical experience that tiser perceives when
getting (searching, retrieving) information. It igdbecomes interactive and digitally exploitabteeaningful and useful
because the augmentation of the reality is in tiegd-and contextual.

Making use of position and the direction the canudridne mobile device is pointing at (determinegl &y device resident
location such as GPS, network-based location s SUPL [OMA_SUPL], compass, accelerometer andosisensors
of the mobile phones), the AR technology enablesatbove described scenario.

Figure 1 shows the actors mainly involved in the @d®system.

Content Provider?

|
!
!
User ]'
i MobAR Client

Service Provider

Figure 1 Actors involved in the AR ecosystem

All the depicted actors get benefits from this n&R paradigm.
The Service Provider builds and offers new attvacthobile AR services to Users via the MobAR Enable

The User enriches her experience on the move agmhisled to find easily entertaining and usefubiinfation about the
surrounding reality.

The Content Provider has a new possibility to offfecontent and information. Because of the infation overloading
phenomenon that affects the new digital era, thsettee need to better classify, filter and aggregaintent to simplify its
access and consumption and to be sure that casteattieved.

[0 2011 Open Mobile Alliance Ltd. All Rights Reserve  d.
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The MobAR Enabler defines an overall framework tteat assure cross-platform exchange of AR Contahuaiversal
access to AR Content by providing new mechanismgdasport, filtering and personalization of ARr@ents.

4.1 Version 1.0

The version 1.0 of the MobAR Enabler defines arralVéramework that enables mobile Augmented Regaldrvices.

The core functionalities exposed by the MobAR Eeabiclude: personalization and management of ARt€ld, user
interactivity handling to AR Content, network artot APIs, security and privacy aspects.

[0 2011 Open Mobile Alliance Ltd. All Rights Reserve  d.
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5. Requirements (Normative)

The following subsections group the requirementsiittional areas for the sake of document's rabiyali here is no
architecture implication derived from the requirersegrouping.

5.1 General: Functional requirements

The MobAR Enabler SHALL support mechanisms to allser subscription/unsubscription for accessinghpre content.

Note: These mechanisms may be used to allow theAlRdRervice Provider to have accounts creation n@shes for users,
for accessing premium contents or just to contrelnumber of users; the mechanisms may also biabladirectly to end
user, where the end user can create their own ateathout intervention from the MobAR Service Picber.

The MobAR Enabler SHALL support methods to suspamdl resume the ongoing content retrieval (e.gthmIAR session
on hold).

The MobAR Enabler SHALL provide means to accessratritve (e.g. for the purpose of caching) allrddevant AR
Contents for AR Targets in the vicinity of the deboth inside and outside of the camera view.

The MobAR Enabler SHALL support mechanisms to alli Content to be delivered via a pull mechanism.

The MobAR Enabler SHALL support mechanisms to alli Content to be delivered via a push mechanissedban the
service conditions (e.g. user’'s subscription infation, periodic, event based).

The MobAR Client SHALL support augmenting Real-wdbiiformation with AR Content on the output device.

5.2 Personalization and Contextualization

The MobAR Client SHALL support retrieval of AR Cemit (e.g., marker) from MobAR Server, according&ysonalization
and Contextualization.

The MobAR Enabler SHALL support delivery of AR Cent (e.g. marker) from MobAR Server, according to
Personalization and Contextualization.

5.3 Content Management and Delivery

The MobAR Enabler SHALL support retrieval of AR Gent based on the information from supported sengoithe device
(e.g. the orientation of the dynamically changiagiera-view).

The MobAR Enabler SHALL support usage of the prafiees and account detail of users e.g. in ordactess personalized
AR Content.

The MobAR Enabler SHALL provide mechanisms to refjueR Content from AR Content Provider and filteR £ontent
provided to the MobAR Client based on specificerié such as (including but not limited to):

» User location

» Personalization and Contextualization

» User settings (e.g. search radius, search catsyorie

» Device capabilities (e.g. screen resolution)

* AR Target characteristics (e.g. opening time, pracege)
e Multimedia content (e.g. image, video, audio)

When available, the MobAR Enabler SHALL supporngsinformation such as:

[0 2011 Open Mobile Alliance Ltd. All Rights Reserve  d.
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* Type of the AR Target (e.g. POI, person)
* Location information
When available, the MobAR Enabler SHOULD suppoimgsnformation associated to AR Targets such as:
» Category it belongs to (for a POI e.g. restaurant)
* Name
» Civil address
* URL(s) (e.g. web sites related to the AR Targets)
» Description
* AR Content Rating information
» Contact information (phone/fax number, email adslets)
» Relationships to other AR Targets (e.g. “containgtthin”, “contains”, “adjacent-to”)
e Multimedia content: Image, video, audio etc

The MobAR Client SHALL provide mechanisms (undentrol/policy of the MobAR Enabler) to cache, usel amintain
consistency of (e.g. to flush cached informatiorewhecessary) the cached downloaded AR ContenseThechanisms
SHALL ensure consistency by allowing the Contemvitter to invalidate out-of-date information or ebfs when
appropriate.

The MobAR Enabler SHALL provide mechanisms to pe@ontent Providers to manage the caching poliay (duration,
security requirements).

The MobAR Enabler SHALL support open, interopergii@ocols for naming, indexing, and retrieving SRntent
(sometimes referred to as “syndicating”). Theselmeisms SHOULD provide for the greatest degrefeeribility and
extensibility possible in the description of infation (e.g. mark-up language for AR) that is usedefine what type of
augmentation information is needed (e.g., basegkeotocation or other position-based informatiorsdabon image or
information extracted from images, based on end-cls&racteristics, identity, subscriptions, or otinédormation, or based
on other sensor information available to the Mob&lient device).

The MobAR Enabler SHOULD support alternative AR @urt consumption styles on the device display lessiAR View
such as list (e.g. of nearby AR Targets), bird's eiew (e.g. map view).

The MobAR Enabler SHALL provide mechanisms to aggte AR Content based on several/multiple critgoieation,
direction etc) and provide it to the MobAR Clieatfacilitate the displaying of a large amount of AMRrkers.

The MobAR Client SHALL be able to handle (e.g.rimte, display) aggregated AR Content.

5.4 User Interaction and metrics

The MobAR Enabler SHALL support the user interattigth the displayed AR Marker and AR Content.
The MobAR Enabler SHALL provide the following intative actions on the AR Marker and AR Content:
* Select an AR Marker or an AR Content
* Click to view details
» Provide directions towards the AR Target.

» Click to action (e.g. to make a call, to send amigrto send a short message)

[0 2011 Open Mobile Alliance Ltd. All Rights Reserve  d.
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The MobAR Enabler SHALL be able to collect metrfesy. on the MobAR Client and from it to the Mob/ARrver) such
as:

» User interaction with displayed AR Content and ARrkers (e.g. selection and click to view details)

* AR Content access history (e.g. timestamp andatgs of the previously viewed AR Content includikig Target
location, AR Content identifier).

MobAR enabler SHALL support collection and exposofré)ser’s feedback such as ratings about AR Casitesage.

The MobAR Enabler SHALL support mechanisms to h&ecbllected metrics data and User’s feedbackeriuture AR
Content selection process (e.g. prioritize AR Cnontetrieval and display for the most viewed cotggn

The MobAR Enabler SHALL provide mechanisms for eer to specify and update settings and prefereswssas
(including but not limited to):

» Radius for AR Target and AR Content search;
» Categories of a specific AR Target type (e.g. f®Q it may be restaurant, theater);

*  Push settings.

The MobAR Enabler SHALL be able to provide meansrable/disable all collection of metrics data bisér's feedback in
all AR Content instances based on User preferesmeésService Provider policy (e.g. regulatory reguients).

The MobAR Enabler SHALL be able to provide meansriable/disable collection of metrics data and WYdeedback per
AR Content instance based on User preferences emit8 Provider policy (e.g. regulatory requirensgnt

Note: for example the user may disable metrics dallaction, or the user may be asked to allow itettata collection case
by case.

The MobAR Client SHOULD support creation and sterafja multimedia object based on the of AR Viewsér device
augmented by AR Content (e.g. marker) retrievethfMobAR Server, according to the User’s Persoatitin(e.g. type of
multimedia to be stored) and Contextualization.(ea enough memory available) data.

5.5 Security & Privacy

The MobAR Enabler SHALL not compromise the secuetyel of the user device (e.g. by exposing theéaeto malware).

The MobAR Enabler SHALL ensure that the user rel@éormation (e.g. location information, user mmeice information)
is exchanged, used and stored in a secure manner.

The MobAR Enabler SHALL support protection (e.g.eémcryption) of:
» Feedback data collected from the user.;
« User information (identity, profile, preferencessdd Context);
» Device identity;
*  Metrics.

The MobAR Enabler SHALL provide or support meanstfe user to select relevant information (e.gfifganformation,
User Context information) to be available for ARn@ant selection in order to protect his/her privacy

55.1 Authentication

The MobAR Enabler SHALL support authentication matblms to authenticate requests among the MobARI&na
components, e.g. between MobAR Client and Sergewnel as other entities interacting with the MobERabler.
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5.6 Charging

The MobAR Enabler SHALL support the following cheng events:
» Access to premium AR Content

The MobAR Enabler SHOULD support several chargireghanisms for the AR Content/service usage (ergmipm,
sponsored contents).

The MobAR Enabler SHOULD allow the User to receawealert (e.g. advice of charge) in case the int®ity has some
associated costs for it (e.g. a click to see a p&dContent).

5.7 Administration & Configuration

The MobAR Enabler SHOULD support mechanisms to marihe policy for licensing, installation, configtion, enabling,
disabling, removal, and access control for comptmtirat provide AR-related functionalities on theAR Client.

5.8 Access to Capabilities — Device & Network

The MobAR Enabler SHALL be able to access usertiocanformation in order to provide geolocalizezhtent and
information.

The MobAR Client SHALL access the device capabititio check the supported features on the device.

The MobAR Client SHALL be able to access informatfoom the supported sensors (on the device) leegottientation
provided by the accelerometer, gyroscope and cosnpas

The MobAR Enabler SHALL support usage of availdhfermation derived from external sources such@age or pattern
recognition, code reader (e.g. DM or QR code repdstA-MC]), in order to facilitate the retrieval siuitable AR Content.

5.9 Interoperability

The MobAR Enabler SHALL support open, interopergiietocols for the exchange of information fromivas
components that communicate over open IP netwaokkicge These protocols SHOULD be independent fiéinces in the
MobAR Client execution environment, and MobAR Caniteroviders to the greatest extent possible.

5.10 Usability (Informative)

The MobAR Client shall support usability mechanigjg. to avoid cluttering of user display).

5.11 Network and Client APIs

The MobAR Enabler SHALL provide APIs to permit ajgptions using the MobAR Client to access AR Cohfery. from
cloud-based services) based on:

» Geographical or other location-based parameters.
» Visual search (e.g., images, extracted informdftiom images, or other sensory inputs on the MobARNE)

The MobAR Client SHALL provide an API for AR appéitions to access AR-related functionalities, inaigdbut not
limited to) target acquisition, target trackingsteing, visual search, and face recognition. Teogtreatest extent possible,
these APIs should integrate seamlessly with otlentcAPIs that could potentially be required comently by MobAR-
based applications (e.g., OpenGL ES, OpenMAX, DXEc
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Note: it is recommended that the MobAR Client retya framework so that components implementing Alated
functionalities (that implement the MobAR APIs) dam added, removed and maintained within the MolABnt
execution environment.

Note: it is recommended that the MobAR Client pdavan API from components implementing AR-relatattfionalities
to components that provide hardware-specific otétion of critical AR functions (e.g., computatitigasomplex functions
that require hardware acceleration) on specific MRIClient platforms (e.g., low-level computer visiacceleration
functions, camera control, and overlay functions).

The MobAR Client SHALL provide APIs that allow MolB®applications to embed the augmentation of AR €uint
information (e.g., rendering or display of informeat retrieved from a cloud service) without reqgugrithe use of a
standalone “MobAR browser” application.

The MobAR Enabler SHALL provide a network API t&tAR Content Provider to advertise the availabiityAR Content.

The MobAR Enabler SHALL provide a network API t&tAR Content Provider that supports the functidpalf
establishing or removal of association between ARtént and specific AR Target.

The MobAR Enabler SHALL provide a network API t@tAR Content Provider that supports the functidpalf specifying
the deployment rules for AR Content such as (inclgdut not limited to):

»  Start time and duration of AR Content deployment;
» Different AR Content association with the same A&Rdet based on user or time;
» Access control to premium content.

The MobAR Enabler SHALL provide a network API t&tAR Content Provider that supports the functidpalf accessing
anonymized feedback related to user interactionnagidics (e.g. for AR Content improvement).

The MobAR Enabler SHALL expose its functionalites client and network APIs towartf Barties (e.g. applications on the
device, Content Providers) to build and customiieskrvices and applications.
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6. Architectural Model

In this section are described the architecturalehadd related aspects of the MobAR Enabler. Thiitacture contains
only MobAR intrinsic functional components, funci® interfaces and APIs.

The architecture definition and functionalities besed on the requirements defined in the Section 5

6.1 Dependencies

The MobAR Enabler does not have any dependencther ©MA Enablers. For deployment considerationsetated
Dependencies, please refer Appendix F.

6.2 Architectural Diagram

MobAR-1 MobAR-4
MobAR | Mobar3 MobAR
Client > Server
MobAR-2

Legend

: Components specified by this Enabler

— Interfaces specified by this Enabler

Figure 2 Architecture Diagram of MobAR Enabler

6.3 MobAR Enabler Functional Components and Interfa  ces
definition
6.3.1 MobAR Server component

The MobAR Server is the functional component of MBbEnabler resident in the network side that penfoactions

grouped in the following high-level functions:

* AR Content/AR Target selection function
* AR Content/AR Target delivery function
* AR Content/AR Target management function

* AR Metrics data handling function
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* AR Content subscription function

» User feedback handling function

* AR Personalization / Contextualization function

6.3.1.1 AR Content /AR Target selection function

The AR Content /AR Target Selection function isp@ssible for the search of AR Target, selection rdeval of AR
Content based upon the receipt of requests fromARoBlient or push requests related to AR Targef@m@dR Content
delivery.

The AR Content /AR Target Selection function pde/the following AR service
* AR Target search based on specific criteria sualsaslocation, user settings (e.g. search radegch categories)
* AR Content selection and retrieval from Contentirter server or in local cache
» Filtering of AR Target and/or AR Content accordiogPersonalization and Contextualization
» Aggregation of AR Target and/or AR Content basedjecific criteria such as location, direction etc
* In conjunction with the MobAR Client, support faffdrent consumption styles of the AR Content sasHist (e.g.

of nearby AR Targets), bird’s eye view (e.g. magm)i

6.3.1.2 AR Content /AR Target delivery function

The AR Content /AR Target delivery function is respible of the delivery mechanisms used by the M®liZhabler
between MobAR Server and MobAR Client.

The mechanisms of AR Content /AR Target delivelgveéd are both pull (from the MobAR Client to thebAR Server)
and push (from the MobAR Server to the MobAR Client

The delivery mechanisms (push or pull) to be usedl®e based on:
»  Service configuration such as applicable servawery methods, e.g. push or pull, which can ber dependent

» User preferences such as preferred category
* Request from MobAR Client such as subscriptioectjt request

» Device capabilities, which can be used to sele@pmpropriate delivery mechanism

In the case of pull mode, the AR Content /AR Tadgivery function delivers AR Target informationddor AR Content in
the response to the MobAR Client request.

In the case of push mode, the AR Content /AR Tattigitvery function invokes the delivery of AR Tatgeformation and/or
AR Content to the MobAR Client.

According to the results of AR Content /AR Targelestion function and user Personalization and &duaalization, the AR
Content /AR Target delivery function may delivereaf the following to the MobAR Client:
* AR Target information and/or AR Content

» Reference(s)to AR Target information and/or AR @oni{e.g. via URL)

* No result indication
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6.3.1.3 AR Content /AR Target management function

The AR Content /AR Target management functioregponsible for the storage and management of degloty
information related to AR Target and associated@drtent.

The AR Content Management function provides thiefdhg mechanisms:

* Management of published AR Content information sagvailability, visiting address, deployment sulaccess
control information, etc.

* Management of deployed AR Target information suckype, category, location, description, relatiopsto other
AR Targets, etc.

» Management of caching policies.

* In conjunction with the MobAR Client, support fdret management of AR Content that is cached in theAR
Client.

6.3.1.4 AR Metrics data handling function

The primary responsibility of this function is tollect AR metrics from the MobAR Client relatedtt® AR Content
consumption.

This function consists of the following sub-furoris:

» Collection of AR Metrics data about AR Contents &fsr's interactions with them (e.g. click the tigpd AR
Content/Marker). This information is collected frahe MobAR Client.

» Optionally enhance the collected AR Metrics datthwhe data known to the AR Server (such as souBegime-
stamp, context etc).

* Process AR Metrics data, and all other relatecectdld data into a consolidated report that maysed,e.qg.:
0 As additional input for future AR Content selection
0 As chargeable event for the access to premium otmte
It also provides Network APIs to access the anoagohiAR Metrics details.

6.3.1.5 AR Personalization / Contextualization func  tion

The function is primarily responsible for colledinser related information, including user profilegr context (e.g. location,
device capability) and user preferences, which beagbtained via interacting with other OMA Enablersnternally from
this Enabler.

This collected information is used to provide tlegg®nalization /Contextualization of the AR service

6.3.1.6 AR Content Subscription function

This function is responsible for managing the stiption to allow subsequent AR Content push fromb¥R server to
MobAR Client.

The AR Content Subscription function includes trenagement of:
» Requests from the MobAR Client to subscribe/unstibbsdor being notified about AR Content.

AR Content push settings specified by the usduding triggering conditions and filtration criterfor AR
Content push

o Create or update push settings according to regainbscribe request

o Delete push settings according to received unsiliescequest or after the subscription expires
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« Initiation of the AR Content push request accordimtriggering conditions and filtration criteridNote that this
may include downloading additional information s@shAR Target information from the MobAR Servethe
MobAR Client, etc.

The triggering conditions can be (non exhaustipakh interval (e.g. daily, week days ...), User Crinflocation, presence).
The filtration criteria can be (non exhaustive)eugreferences, AR Target details (category, tgharacteristics).

Note that the subscription can also be done byéstope mechanisms.

6.3.1.7 User Feedback handling function

The responsibility of this function is to colletar feedback from the MobAR Client related to tH @ontent consumption
and process it in order to be used as additiomaitifor future AR Content selection.

It also provides Network APIs to access the anoagohuser feedback information

6.3.2 MobAR Client component

The MobAR Client is the device side functional cament of the MobAR Enabler. The AR Apps directlteract with the
MobAR Client that offers the MobAR Enabler functadities (e.g. User Interaction support, ...) to them.

The MobAR Client SHALL access the available captaiei on the device (e.g. GPS, compass, accelessnggtroscope) in
order to:

» retrieve the right AR Content from the MobAR Server

* make available the required information relatethtocapabilities to the AR Apps
The MobAR Client performs actions grouped in thiéofeing high-level functions:

* AR Content/AR Target retrieval function

* AR Content rendering function

e User Interaction support function

* AR Metrics data handling function

» User/ Device data handling function

» User feedback handling function

6.3.2.1 AR Content / AR Target retrieval function
This functionality is responsible for the AR CortéAR Target retrieval from the MobAR Server.
This functionality allows the MobAR Client to rectAR Content / AR Target using both pull and posthanisms.
The AR Content / AR Target retrieval may be causged
e Subscription requests
e Changes on the user settings (e.g. radius, cafegory
« Changes on value of the position and direction@sn&.g. gyroscope, accelerometer, compass)

e User Interactions (e.qg. click to get details)
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¢ Request from AR App

This functionality enables also to retrieve aggtedaontent according to the criteria specifiedi®yMobAR Client (e.g.
position, category).

The AR Content / AR Target retrieval requests caibésed also on specific consumption styles enaliell as:
* AR View: AR Target and AR Content are to be showpesimposed to the video stream
* Map view: optionally the AR Target and AR Contar¢ to be shown on a map

» Listview: optionally the AR Target and AR Conteme to be shown according to a list format

6.3.2.2 AR Content rendering function

The AR Content Rendering function is primarily resgible for providing the display mechanisms reegliby AR Apps to
the user, based on the AR Contents, which areevetl from the MobAR Server.

The AR Content rendering function consists of pritgahe following sub-functions
» Provide the real-time rendering of AR Contents;tfés function existing multimedia rendering enginday be re-
used or integrated when applicable. Example ofimelia rendering engines are: OpenGL ES®, DirectX®,
OpenMAX™,
* Allows the display of aggregated AR Markers/Corddrased on the Personalization and Contextualizatiteria
» Allows the display of the Relationships (e.g. “@int”, “adjacent-to”) associated with AR Targets
»  Supports the AR Contents to be displayed in eiti@tternate views such as:
0 AR View: AR Target and AR Content are to be showpesimposed to the video stream
o0 Map view: optionally the AR Target and AR Contarg to be shown on a map
o List view: optionally the AR Target and AR Conteme to be shown according to a list format
The AR Content rendering function provides mechagido reflect the updated displays based on ugeraictions (e.qg.
touch, highlight) with the displayed AR Contentstkias.

While displaying the AR Contents / AR Markers, agptate runtime execution environment (e.g. Medéyer, 3D Viewer)
on the device may be launched.

Editor’'s note: formats for the above informatiopéyg will be defined in TS phase.

6.3.2.3 User Interaction support function

The User Interaction Support function is resporsfbt enabling user interactions with the AR Targed the associated
information such as AR Marker and AR Content ondbeice display.

» The User Interaction Support function enablesadtléhe following user interactions: AR Target&rattion

behaviour:

0 Selection of an AR Marker or an AR Content
o Click to get details on the selected AR Marker & Bontent

o Click to interact with the associated informatieng( to make a call, to send an email, to senag sh
message, visit related web sites)

o Filter AR Markers display e.g. using available ABnent Rating information

” o«

0 View Relationships to other AR Targets (e.g. “camed-within”, “contains”, “adjacent-to”) accordirtg
different display style
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» Optionally create and store a multimedia objecetdam the AR View of user device augmented byeiréeved
AR Content according to the User’s Personalizagind Contextualization, subject to the Service Rlewvand
Content Provider’s policy

» Enable/disable the collection of metrics data asdnd feedback based on User preferences and 8étravider

policy (e.g. regulatory requirements)

o In all AR Content instances
o Per AR Content instance
» Allow or disallow user relevant information (e.gofile information, User Context information) to beailable for
AR Content selection

» Specify and update settings and preferences such as

o0 Radius for AR Target and AR Content search;
o Categories of a specific AR Target type (e.g. f®Q it may be restaurant, theater);
0 Push settings for AR Content and/or AR Target deiiv

6.3.2.4 AR Metrics data handling function

This function is responsible for the collection wser interaction with the AR Content and generatesociated metrics
related to the AR Content consumption.

It involves the reception of AR Metrics by MobARi&@it from AR App and report the AR Metrics to th@bAR Server.
Such metrics are generally intended for operatigopert purposes (e.g. personalization, usage kjstor

The AR Metrics data is generated based on the paesmsuch as:
« User interactivity details with AR Content an®RMarkers
« Access history details of AR Contents

This functionality supports protection mechanisonsthe collected AR Metrics.

6.3.2.5 User / Device data handling function

The User/ Device Data handling function is resplaliesior the collection and management of informatielated to user’s

service setting and device current status whicteeded in the provision of client-side AR service.

The User/ Device data handling function consistgroharily the following sub-functions:

* Record and manage user's personalization datadimgju
0 The preference or setting for AR Target search siscbearch radius, search categories
0 The preference or setting for AR Content retriestath as content type
0 The preference or setting for AR View-related mmuétia object creation and storage such as type®r s

of multimedia to be stored

0 The preference or setting for AR Content \AR Ta@ggregation such as based on position or category
0 The preference or setting for AR Content consunmpsiyle such as map view or list view

. Gather and process device’s status data including
o User geolocation information

o0 User device static status e.g. hardware capabhilitie
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User device dynamic status such as compass dineetimelerometers angles etc
The User/ Device data handling function also presichechanisms to support User Context access:

* Collect the information related to User Contextesscincluding:

o Different Device Capabilities (e.g. accessibilityrrent operational status)
o Available supporting network service capabilitiessg. OMA enablers)

» Determine the need and status of User Context aitxaesed on collected information and current ARiser
environment (e.g. requests from AR Applicationsearch for AR Targets based on user location ogéma
recognition)

» Manage User Context access with the actions inatudi

0 Access to the appropriate Device Capabilities . @gera, GPS, sensor etc)

o Optimization of access to Device Capabilities (etgange device positioning accuracy or mode foingav
terminal energy consumption)

o Utilization of available network capabilities (eapnvey dynamic device capabilities for better AR

Contents adaptation)

Editor’'s Notes: How to optimize Device Capabiliteescess and how to utilize network capabilitieBHS.

6.3.2.6 User Feedback handling function
This function is responsible for the collectionuster feedback on the AR Content about the AR Cort@msumption.
It involves the reception of User feedback by Mob&kent from AR App and report it to the MobAR Serv

The user feedback can consist of the rating (&tg)vwor comment that the user can express on th€@&Rent that has been
consumed.

This functionality supports protection mechanismsnsure the privacy of the user.

If the OMA Mobile Search Framework Enabler is impknted and available for use, this function magriutt with OMA
Mobile Search Framework Enabler [OMA MSF], via M$katerface, to support the User feedback collectio

6.3.3 MobAR-1 interface

MobAR-1 is an interface exposed by the MobAR Clienthe AR App. The AR App uses this interfacedquest and obtain
AR Content(s) from the MobAR Client, as well agéport AR Metrics data to the MobAR Client.

This interface is typically exposed in the formAd?Is.
6.3.4 MobAR-2 interface

MobAR-2 is an interface exposed by the MobAR Setaghe MobAR Client. The MobAR Client uses thiterrface to
request and obtain AR Content(s) from the MobAR/&8eras well as to report AR Metrics data to thebB Server.

In particular the supported functions of this ifeee include:

* Request of AR Contenf&R Targetsased on several criteria such as: category, mtatformation, search radius,
orientation, consumption style, screen resolutfitters related e.g. to user preferences, AR Tatgéedils.

»  Subscribe/Unsubscribe for AR Content push baseskwaral criteria such as: category, location infaran,
service conditions such as timer, event and ottierd related e.g. to user preferences, AR Tadgils.

» Set/update of user preferences such as: searatsradiegory, push filters, collection of metrieagble/disable).
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« Send the appropriate AR Metrics collected and Wseedback(e.g., rating) to consider for future @éhtent
selection.

6.3.5 MobAR-3 interface

MobAR-3 is an interface exposed by the MobAR Clienthe MobAR Server. The MobAR Client receives B8Bntent(s)
over this interface from the MobAR Server via urigiag push delivery mechanisms. It is also possib& the MobAR
Server notifies the MobAR Client over this intedaabout information such as enable/disable metotisction, etc.

In particular the supported functions of this ifeee include:
« Direct push delivery of AR Content for a subscopti

» Indirect notify request of AR Content for a subptidn

6.3.6 MobAR-4 interface

MobAR-4 is an interface exposed by the MobAR Setgghe Content Provider. The Content Provider tisissinterface to
provide AR Content(s) to MobAR Server and accesduhctionalities provided by MobAR Server.

This interface is typically exposed in the formAd?Is.
In particular the supported functions of this ifeee include:
* Request to publish the availability of AR contents
* Request to deploy AR Targets, and establish or vertiee association between AR Content and spekRid arget

» Specify the deployment rules for AR Content sucliraduding but not limited to): start time and dtion of AR
Content deployment, different AR Content associgtifth the same AR Target based on user or tineessc
control to premium content

» Access anonymized feedback related to user interaahd metrics (e.g. for AR Content improvement)

[0 2011 Open Mobile Alliance Ltd. All Rights Reserve  d.
Used with the permission of the Open Mobile Alliance Ltd. under the terms as stated in this document.



OMA-ER-M0bAR-V1_0-20111129-C Page 23 (32)

6.4 External Components (Informative)

6.4.1  Overall architecture diagram

| AR App i | Content Provider |
e e e e ; e g !
MobAR -1 MobAR -4l ;
MobAR -3
MobAR Client '\QObAR
MobAR -2 erver
- TTTT T TS \:! """"""" 1 -t TTTT T T T TS y: """""""""" 1
i Sensors, otherenabler i SP Resources on the network,
i clients, device capabilities | ! other network enabler

: Components specified by this Enabler

3 Components notspecified by this Enabler

—_—p  Interfaces specified by this Enabler
---------- » Interfaces notspecified by this Enabler

Figure 3 Architectural Diagram with external components

6.4.2 AR Content rroviuer

The AR Content Provider is an external entity fhralvides AR Contents to the MobAR Server.

Usually one MobAR Server interacts with multiple ARntent Providers.
6.4.3 AR App

See definition.

Examples of AR App can be AR-aware applications Wwewser, gaming client that uses MobAR Clientctionality
exposed by the MobAR Client interface.

Usually one MobAR Client interacts with multiple ARpps.
6.4.4  Sensors, Other Enabler Clients, Device Capabi lities

Sensors, other enabler clients, and device capebilire external entities available on the detheé can support the
MobAR Client on specific functions.

Sensors can be used to collect specific informafmmexample, compass for direction.

Device capabilities can be used to access the iiigslon the device, for example, camera.
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Other enabler clients can be used to access theerfianctionalities, for example, Push Client ¢geive the pushed AR
Contents from MobAR Server.

6.4.5 SP Resources on the Network and other network enablers

SP Resources on the network are external entésdant on the network, and may be accessed im trgeovide any
relevant information that may be useful for AR Gmitprocessing, for example, user profile informraitan be used to
personalize AR Contents.

Other network enablers are external entities reside the network, and may be accessed in ordamotdde any relevant
enabler functionalities that may be useful for AB@nt processing, for example, DPE (Device Prdilelution) enabler
can be used to adapt AR Contents.

6.5 Security Considerations

The MobAR Enabler implementation shall not compserthe security levels while protecting the uséa@ach as location,
preferences, feedback, device details) by applsewrity mechanisms consistent with the applic&Besecurity policies
(e.g. including transport security, user data myyaata encryption, etc).

Security such as mutual authentication, authodeationtent encryption, transport security etalgeact to specific SP
security policies. The possible mechanisms for mliauthentication, content encryption, transpastatiecurity can refer to
[OMA SEC_CF]. The possible mechanisms for netwoRd Authorization can refer to [OMA Autho4API]. Alsioe client
side API SHALL refer to authorization framework .

The CP-accessed network APIs shall consider sgaungthanisms to support anonymized feedback retatader
interaction and metrics and/or the encryption ahspersonal information.

The security considerations mentioned in this seciipply to the components involved in MobAR Enabléher internal or
external. Any particular security mechanisms thatessential to the MobAR Enabler specificatiorldf@addressed in the
Technical Specifications.
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Appendix B. Use Cases (Informative)

B.1 Touristic Use Case

This use case describes the usage of the AR teminol a touristic scenario where the user is wagjldaround the city and
enjoying its beauty and cultural aspects.

B.1.1  Short Description

Isabel, a tourist, is visiting an ancient city. Theurism Office, in accordance with the Serviceviter, offers a new AR
application to find touristic information (and muetore) in an easy and entertaining new way. Inqadédr, a 3D
reconstruction of the city ruins is available.

Isabel loves to know everything about cultural pgco she used to carry several guides and mekef asidio-guides. This
time Isabel has downloaded on her mobile the ARiegdon, so she doesn’t have to carry heavy gyidesll cultural
content and information available is easily acd#edrom her mobile.

When walking in the city centre, she starts theaRlication to discover monuments and Points Girbgt (POI) in her
proximity, as she doesn’t want to miss any of th&he application makes use of Isabel’s positioarifer to retrieve
geolocalized content and information.

The application allows Isabel to set preferencas @arch radius, ...) and select the type of comstem wants to consume
(e.g. category of POls, ...). Based on her prefergrmethe choice made on the move, geolocalizedimmedia contents are
shown on the screen of her mobile.

Excited by the charm and beauty of the ancientaiitymented by cultural content and information #&Rtapplication
provides, Isabel wants to store these valuable s/teweview later. With a simple touch, Isabel ssfully records what she
is watching on her mobile screen

She is in front of a very original building and dhemes it with her mobile. The scene is augmentitill a mash-up of
information and content about that building (e.@IRame, its description, audio guide, related Usa6tent...): indeed her
mobile screen displays AR Markers to highlight &ivailability of AR Content. AR Markers provide ligto additional
information sources and content related to thateplésabel finds out that, among such contentafipdication also offers
premium content: a 3D reconstruction of the andmeriiding. She decides to get it and starts intéargand virtually
navigating the 3D model.

After that, Isabel decides to enjoy the beautifidreery of this original building without outsideérference, so she switches
her mobile from AR view mode to camera-view modevédch the building directly. For the convenienééotlowing
operations, this change does not need Isabel tadslien AR application.

B.1.2 Market benefits

This use case shows some benefits for User ance@oRtovider. The User can consume easily touiliistozmation and
entertaining content in an attractive way and gingle point of access: maps, basic informationtimadia content are all
available through the AR application. Then the Usemabled to see their surrounding environmeatlapped by enriched
cultural multimedia content through the use ofttimedbile and intensify the user involvement by pdavg an interactive
service.

The Content Providers (e.g. POl owners, ...) areledab offer their content and information at tight moment, then their
information is easily retrieved and consumed, athginew business model.

B.2 Gaming Use Case

The use case described here focus on the richierperoffered by AR technology to the user activelplved in a Gaming
scenario.
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B.2.1  Short Description

Harry, an ardent gamer, is on visit to an adventsiend popular park Disney Park with its speciat$é and features. The
Park, in conjunction with the local Service Provideets-up an AR gaming application version thégrgfamazing
entertainment experience to the user. Harry dovasdais AR app on his mobile to have fun in thekpar

Through this application, Harry navigates his waptgh the park by following a map or trajectorstttets him know
where the magical creatures live. Of course, thjsia magical — as he moves past landmarks indahetpe app tells him
where to go next by showing on his mobile screearrydimust solve puzzles and riddles on his wayorntext destination.
Clues to the answers can be found on the AR maikéhe park on his camera view.

At each stage, Harry is shown the relevant coriteptoceed further in the game to accumulate paint®upons on his way
out. These coupons can be redeemed for a discauhequrchase of any item in the park.

Following these directions, Harry may take photbgasious landmarks. To his wonder, App’s fantadticdends may
appear in the photos — sometimes right next to him.

These photos are stored in a gallery to make hisradre unforgettable. The application typicallyymee all the features of
the mobile to lead the user into a fantasy worlttafs, fairies and tree genies - right in theical park.

B.2.2 Market benefits

There is a win-win situation for both user and emfprovider in terms of usage and revenues. Teeargoy the gaming
experience by downloading the application and coresuthe resources (i.e. markers) overlaid on thletirae park
environment. He also can utilize the discount caispaccumulated during the game play. The conteviger is benefited
by inviting more and more users by offering valaeled services in their play-zone.

B.3 Authenticated Scenario Use Case

This use case describes the support to the authéoti in order to enable the user to access dpmgeersonalized content.

B.3.1  Short Description
Alice is using is preferred AR application whilesiing a touristic city.

She discovers that special contents are assod@mtechonument nearby. To access this content stsrie authenticate
herself on the application.

By clicking on the AR marker, a window pops up @alilog Alice to enter her credentials. After that sla@ enjoy the
multimedia contents that show what the nearby aittdook like after its renovation.

She discovers also some other special personala#énts that are provided based on her preferemmbtlser Context.

B.3.2 Market benefits

This use case shows some benefits for the acteod/ed. The user through the authentication carseore a personalized
service and access special contents reserved.to her

The Content Providers (e.g. POl owners, ...) camr @fdatents that reach the right consumers.

The Service Provider can tailor the offered serbiased on its customers and differentiate its semffer.
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B.4 Network and Client APIs Use Case

This use case describes how a MobAR Enabler impi&atien exposes its information and capabilitiethicd-party
applications via (client and network) API.

B.4.1  Short Description

A big fashion brand company wants to provide itstemers with an AR application that allows discivgmll the shops
selling its clothes.

The company makes a deal with the service provtdgrhas deployed the MobAR Enabler and hires aldper to develop
an applications able to access the exposed MobAR &dtordingly to the appropriate authenticatiod aathorization
mechanisms.

There are several customization scenarios:

1) (Basic) Use of MobAR Network API: the applicatiamning in the content provider environment can @uste
AR contents based on the brands graphics; for ebarife Nike company may provide AR contents foreatising
Nike shops;

2) (Intermediate) Use of MobAR Client API: the AR aipggtion running on the device adds new functioiedito the
ones provided by the MobAR Client; no customizai®applied to the AR Content; for example, theeNik
company may provide a dedicated MobAR applicatioming on the device that customize the user iaterfbut
not providing contents as in the previous case).

3) (Advanced) Use of MobAR Client APl and MobAR NetkdkPI; the two cases described above apply. The
developer can exploit both sets of APIs to implen@stunning AR application.

B.4.2 Market benefits

This use case shows some benefits for User, SeamideContent Providers. The User can consume &sRilgontent from
her preferred clothes brand,

The Content Provider (e.g. brand company) is en®ffer its own application and contents tociistomers.

The Service Provider can monetize its deploymeth@MobAR Enabler diversifying the users’ portfo{end users,
enterprises, ...)
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Appendix C. Call Flows (Informative)

C.1 AR App Request AR Content Call Flow
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Figure 4 AR App Request AR Content Call Flow

This call flow is triggered by AR App’s internal @sution logic.

1.
2.

AR App requests AR Content from the MobAR Client.

The MobAR Client checks if there is available agprate AR Content stored in the MobAR Client’s cacki there is
no appropriate AR Content to satisfy the needd®fAR App, the MobAR Client may communicate wite #fiobAR
Server, for the purpose of obtaining more AR Contaes specified in Step 3. Otherwise, goes to Step

The MobAR Client sends AR Content retrieval requedtflobAR Server, including the parameters fromréguest of
AR App and additional parameters from MobAR Client.

The MobAR Server returns selected AR Content to A®IClient. Note that the AR Content can be retriefrem AR
Content Provider.

The MobAR Client returns AR Content to AR App.
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C.2 AR App Report AR Metrics Data / User Feedback C all Flow

| .
I_ éR—AI-EE— ) MobAR Client MOobAR Server

1
|
I 1.AR Metrics Data / User feedback Re&or

2.Consolidate Collected

€ AR Metrics Data / User Feedback

w

AR Metrics Data / user feedback Report, |

4.Record AR Metrics Data /
User feedback

Figure 5: AR App Report AR Metrics Data / User Feethack Call Flow
This call flow is triggered by AR App’s internal @sution logic.
1. AR App reports AR Metrics data / User feedbacki® MobAR Client.

2. The MobAR Client records the AR Metrics data / Usedback, and consolidates the collected AR Mettata / User
feedback, for example, combine several reports &M pp together until the completion of the regoihe MobAR
Client may add related information known by the M&bClient to the collected AR Metrics data / Useedback. This
data can be further used to refine informatiorfiiture AR Content selection process.

3. The MobAR Client reports the AR Metrics data / Ussdback to the MobAR Server.

4. The MobAR Server records the reported AR Metridad&Jser feedback.

C.3 Subscription Based AR Content Push Delivery Cal | Flow

MobAR Server MobAR Client

_1.AR Content Subscription Reguest

2.AR Content Push Delivery ~

| 3. Cache AR Content

Figure 6: AR Content Push Delivery Call Flow

This call flow is triggered by MobAR Client’s inteal execution logic.

1. MobAR Client sends the subscription request toMilobAR Server for being notified about the AR Cortéyote that
there is no sequence relationship with the subsen@and the push delivery.
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2. The MobAR Server selects the appropriate AR Conteased on Personalization and Contextualizatiforrimation,
and sends the selected AR Contents to the MobABhCVia a push delivery mechanism.

3. The MobAR Client caches the received AR Contents.
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Appendix D. MobAR Enabler Deployment Considerations

MobAR Enabler deployment can be successful on sage of other OMA Enablers and specifications, sisch
» Device Profile Evolution [OMA-DPE] that providesasss to the device (under AR scenario) capabilities

* Location [OMA-MLS] or [OMA- OMA-REST-NETAPI-TL] tha provides the user location details that is used i
MobAR Enabler

Note: FFS on whether to consider the work done BCWOI WG (data representations for AR Target).

[0 2011 Open Mobile Alliance Ltd. All Rights Reserve  d.
Used with the permission of the Open Mobile Alliance Ltd. under the terms as stated in this document.



