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1. Scope

This Technical Specification (TS) document defines the components procedures and functionalities as well as operations and parameters of interfaces of the Mobile Augmented Reality Enabler. 
This document complements the [MobAR- ER] that provides the requirements and architecture of the Mobile Augmented Reality Enabler.

2. References

The policy for reference lists is:

1.
OMA documents listed should have at least one approved version – draft-only docs should not be referenced.  Exception exists for documents that will be approved with or after the referenced doc is approved (may be part of same enabler package).  In short – approved docs should not reference unapproved docs.

2.
When a reference is made to an OMA specification, then Open Mobile Alliance with the TM symbol (™) should be used in the description.

3.
The name + version (no date) for OMA specifications are generally sufficient – dates should be used only if there is a specific reason to limit the usage.

4.
For references to WAP Forum docs, dates should not be included as DID's for the old WAP Forum specifications are enough and the reference description should refer to WAP Forum™.

5.
References to other affiliate docs should similarly provide sufficient information to uniquely determine the needed document and should provide the appropriate source information.

6.
The URL for OMA material (new OMA and affiliate) should always be http://www.openmobilealliance.org (an exception is OMNA that is reached through http://www.openmobilealliance.org/tech/omna)

Models to use


[REFLABEL]
<General Model> “Ref Title”, Ref information (source, date, id),
URL:http//<ref-source>/ 


[OMADOC]
<OMA Model> “OMA Document Title”,{ Version x.y,} Open Mobile Alliance™, OMA‑<docname>{‑<version>}, URL:http//www.openmobilealliance.org/ 

If there are no entries in the table – enter ‘none’ to be clear.
DELETE THIS COMMENT

2.1 Normative References

	[RFC2119]
	“Key words for use in RFCs to Indicate Requirement Levels”, S. Bradner, March 1997, URL:http://www.ietf.org/rfc/rfc2119.txt

	[RFC4234]
	“Augmented BNF for Syntax Specifications: ABNF”. D. Crocker, Ed., P. Overell. October 2005, URL:http://www.ietf.org/rfc/rfc4234.txt

	[SCRRULES]
	“SCR Rules and Procedures”, Open Mobile Alliance™, OMA-ORG-SCR_Rules_and_Procedures, URL:http://www.openmobilealliance.org/

	[MobAR-ER]
	“Mobile Augmented Reality Enabler Release Document” , Open Mobile Alliance™, OMA-ER- MobAR-V1_0, URL:http://www.openmobilealliance.org/

	
	

	<< Add/Remove reference rows to this table as needed - DELETE This Row >>


2.2 Informative References

Check the version of the Dictionary you are using and update the reference below.  Delete the [OMADICT] entry if the dictionary is not used.  In general, use the latest available version unless seeking alignment with an existing set of specifications.

DELETE THIS COMMENT

	[OMADICT]
	“Dictionary for OMA Specifications”, Version x.y, Open Mobile Alliance™,
OMA-ORG-Dictionary-Vx_y, URL:http://www.openmobilealliance.org/

	
	

	
	

	<< Add/Remove reference rows to this table as needed - DELETE This Row >>


3. Terminology and Conventions

3.1 Conventions

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

All sections and appendixes, except “Scope” and “Introduction”, are normative, unless they are explicitly indicated to be informative.

<< If needed, describe or declare using appropriate normative references the additional conventions that are used.  DELETE THIS COMMENT >>

3.2 Definitions

<< Add definitions in new rows of the following table as needed.  The following examples show how dictionary references should be made as well as locally defined terms.  This table should be maintained in sorted alphabetic order based on the labels of the terms.

Examples:


Entity
Use definition #1 from [OMADICT]


Interactive Service
Use definition from [OMADICT]


Local Term
The definition description would be presented directly

DELETE THIS COMMENT>>

	
	

	
	

	<< Add/Remove definition rows to this table as needed - DELETE This Row >>


3.3
Abbreviations

<< Add abbreviations as needed to the following table.  No special notation should be made regarding terms copied from the Dictionary.  This table should be maintained in alphabetic order.

DELETE THIS COMMENT >>

	OMA
	Open Mobile Alliance

	
	

	
	

	<< Add/Remove abbreviation rows to this table as needed - DELETE This Row>>


4. Introduction

<< From a market perspective...  

· What can you do with this specification?

· What problem does this solve?

· How can this specification be applied?

· Consider the target audience and provide deployment examples as possible.

DELETE THIS COMMENT >> 
4.1 Version 1.0

This section provides a high level, concise and informative description of the main functionality supported in the initial version of the specification.  The description should be brief, target length should be a few paragraphs.   When the enabler or reference release is finished, this description should be aligned with the final functionality. 

DELETE THIS COMMENT

4.2 Version <x.y>

This section should be included for each new major or minor version of the specification.

It should provide a high level, concise and informative description of the new or modified functionality introduced in this version of the specification, compared to the previous version.  The description should be brief, target length should be a few paragraphs.  When the enabler or reference release is finished, this description should be aligned with the final functionality differences.

DELETE THIS COMMENT

4.2.1 Version <x.y.z>

This section should be included for each new service release of the specification.   It should describe at a high level the main changes made to the specification compared to the previous version.  The description should be brief, target length should be one paragraph.
DELETE THIS COMMENT

5. Interface Specifications

5.1 Commonly Used Parameters

The following table contains descriptions of commonly used parameters for MobAR interfaces:
	Parameter name
	Data type
	Description

	ARClientID
	String
	The unique MobAR client identifier.
Used in: 

	ARServerID
	String
	Identifies the MobAR Server.
Used in: 

	Version
	String
	Indicates the MobAR Enabler version.

Used in: 

	
	
	

	
	
	


Notes: specific parameters description needs further study
5.2 MobAR-1

Note: text and subsections as needed

5.3 MobAR-2

The MobAR-2 interface allows the MobAR Client to:

· Request and search AR Target information from the MobAR Server
· Request and retrieve AR Content from the MobAR Server
· Subscribe or unsubscribe for AR Content from the MobAR Server
· Request the MobAR Server to set or update of user preferences
· Report collected AR Metrics data and User’s feedback  to the MobAR Server 

The MobAR-2 interface allows the MobAR Server to:

· Receive the AR Target search request from the MobAR Client and provide the AR Target search response to the MobAR Client
· Receive the AR Content retrieve request from the MobAR Client and provide the AR Content retrieve response to the MobAR Client
· Receive the subscribe or unsubscribe request for AR Content from the MobAR Client
· Receive the set or update of user preferences request from the MobAR Client
· Receive the AR Metrics data and User’s feedback report from the MobAR Client
5.3.1 AR Content Retrieve 

[image: image2]
Figure 1: Flow of the AR Content Retrieve Procedure
Messages included in the AR Content Retrieve Procedure:

	Message
	Requirement
	Direction

	ARContentRetrieveRequest
	Mandatory
	MobAR Client ( MobAR Server

	ARContentRetrieveResponse
	Mandatory
	MobAR Client ( MobAR Server


5.3.1.1 ARContentRetrieveRequest message

This message is used by the MobAR Client to request AR Content from the MobAR Server.

In this request, the MobAR Client SHALL be able to pass the parameters as described in the first column of Table X.

	Parameter name
	XML Type
	Data type
	cardinality
	Description

	
	
	
	
	

	
	
	
	
	


Table 1: ARContentRetrieveRequest message parameters

5.3.1.2 ARContentRetrieveResponse message

This message is used by the MobAR Server to return AR Content response to the MobAR Client.

In this response, the MobAR Server SHALL be able to pass the parameters as described in the first column of Table Y.

	Parameter name
	XML Type
	Data type
	cardinality
	Description

	
	
	
	
	

	
	
	
	
	


Table 2: ARContentRetrieveResponse message parameters
5.3.2 AR Target Search


[image: image3]
Messages included in the AR Target Search Procedure:

	Message
	Requirement
	Direction

	ARTargetSearchRequest
	Mandatory
	MobAR Client ( MobAR Server

	ARTargetSearchResponse
	Mandatory
	MobAR Client ( MobAR Server


5.3.1.1 ARTargetSearchRequest message

This message is used by the MobAR Client to request AR Target information from the MobAR Server.

In this request, the MobAR Client SHALL be able to pass the parameters as described in the first column of Table 3.

	Parameter name
	
	Data type
	Cardinality
	Description

	ARTargetSearchRequest
	
	String
	1
	Indicates the name of the message.

	ARClientID
	
	String
	1
	See description in section 5.1.

	Version
	
	String
	1
	See description in section 5.1.

	SearchCondition
	
	Structure
	1
	The parameter used to search AR Targets based on different AR Target characteristics such as geolocation or real-time captured image feature

	FiltrationCriteria
	
	Structure
	0...1
	The parameter used to filter AR Contents according to user context and user preference


Table 3: ARTargetSearchRequest message parameters
5.3.1.2 ARTargetSearchResponse message

This message is used by the MobAR Server to return AR Target information response to the MobAR Client.

In this response, the MobAR Server SHALL be able to pass the parameters as described in the first column of Table Y.

	Parameter name
	
	Data type
	Cardinality
	Description

	ARTargetSearchResponse
	
	String
	1
	Indicates the name of the message.

	ARServerID
	
	String
	1
	See description in section 5.1.

	Version
	
	String
	1
	See description in section 5.1.

	ARTarget
	
	Structure
	0…N
	The parameter used to contain AR Target information and/or associated AR Content

	CachingPolicy
	
	Structure
	0…1
	The optional parameter to manage AR Contents cache


Table 4: ARTargetSearchResponse message parameters
5.3.3 AR Content Subscribe

[image: image4]
Figure 3: Flow of the AR Content Subscribe Procedure
Messages included in the AR Content Subscribe Procedure:

	Message
	Requirement
	Direction

	ARContentSubscribeRequest
	Mandatory
	MobAR Client ( MobAR Server

	ARContentSubscribeResponse
	Mandatory
	MobAR Client ( MobAR Server


5.3.1.3 ARContentSubscribeRequest message

This message is used by the MobAR Client to subscribe AR Content from the MobAR Server.

In this request, the MobAR Client SHALL be able to pass the parameters as described in the first column of Table X.

	Parameter name
	XML Type
	Data type
	cardinality
	Description

	
	
	
	
	

	
	
	
	
	


Table 5: ARContentSubscribeRequest message parameters
5.3.1.4 ARContentSubscribeResponse message

This message is used by the MobAR Server to return AR Content subscription response to the MobAR Client.

In this response, the MobAR Server SHALL be able to pass the parameters as described in the first column of Table Y.

	Parameter name
	XML Type
	Data type
	cardinality
	Description

	
	
	
	
	

	
	
	
	
	


Table 6: ARContentSubscribeResponse message parameters
5.3.4 AR Content Unsubscribe

[image: image5]
Figure 4: Flow of the AR Content Unsubscribe Procedure
Messages included in the AR Content Unsubscribe Procedure:

	Message
	Requirement
	Direction

	ARContentUnsubscribeRequest
	Mandatory
	MobAR Client ( MobAR Server

	ARContentUnsubscribeResponse
	Mandatory
	MobAR Client ( MobAR Server


5.3.1.5 ARContentUnsubscribeRequest message

This message is used by the MobAR Client to unsubscribe AR Content from the MobAR Server.

In this request, the MobAR Client SHALL be able to pass the parameters as described in the first column of Table X.

	Parameter name
	XML Type
	Data type
	cardinality
	Description

	
	
	
	
	

	
	
	
	
	


Table 7: ARContentUnsubscribeRequest message parameters

5.3.1.6 ARContentUnsubscribeResponse message

This message is used by the MobAR Server to return AR Content unsubscription response to the MobAR Client.

In this response, the MobAR Server SHALL be able to pass the parameters as described in the first column of Table Y.

	Parameter name
	XML Type
	Data type
	cardinality
	Description

	
	
	
	
	

	
	
	
	
	


Table 8: ARContentUnsubscribeResponse message parameters
5.4 MobAR-3

Note: text and subsections as needed

5.5 MobAR-4

Note: text and subsections as needed

5.6 Common Structures

This section defines common structures that be used by all the MobAR interfaces.

5.6.1 SearchCondition Structure

	Name
	Data Type
	Cardinality
	Description

	Location
	Structure
	1
	The current location of AR user.

	SearchRadius
	Float
	0…1
	The preset AR Target search radius. The unit of this parameter SHALL be meter. 

	Orientation
	Structure
	0…1
	The current orientation of AR device.

	Relationship
	Enumeration
	0…1
	The 1-to-1 or 1-to-many relationships between AR Targets

	Multimedia
	TBD
	0…1
	Any multimedia content can be used for AR Target search such as compact descriptor, image, video, audio etc.


Table 9: SearchCondition Structure
Editor’s Note: The relationship parameter , defintion of the data type and how to re-use W3C definiiton need further study. 
5.6.2 FiltrationCriteria Structure

	Name
	Data Type
	Cardinality
	Description

	DeviceCapability
	Structure
	0..1
	The current capabilities of AR device that requests AR Target search.

	UserPreference
	Structure
	0..1
	The preference or service setting of AR user.


Table 10: FiltrationCriteria Structure

5.6.3 ARTarget Structure

	Name
	Data Type
	Cardinality
	Description

	ARTargetID
	String
	1
	The parameter used to identify the AR Target.

	ARTargetInfo
	Structure
	0..1
	The parameter used to represent AR Target information

	ARContent
	Structure
	0..n
	The parameter used to contain actual augmented information related to AR Target 


Table 11: ARTarget Structure
5.6.4 ARTargetInfo Structure

	Name
	Data Type
	Cardinality
	Description

	TBD
	
	
	

	
	
	
	


Table 12: ARTargetInfo Structure
5.6.5 CachingPolicy Structure

	Name
	Data Type
	Cardinality
	Description

	TBD
	
	
	

	
	
	
	


Table 13: CachingPolicy Structure
6. Components Functionalities and Procedures
6.1 MobAR Client Functionalities

Note: text and subsections as needed

6.2 MobAR Server Functionalities

Note: text and subsections as needed

7. Data Model

7.1 AR Content
This section defines data model and normative format for AR Content including:

· Data type and structure definition for AR Content metadata to enable service providers to effectively manage the published AR Content

· Data type and structure definition for AR Content markup to allow AR applications to fully and flexibly embed the augmentation of AR Contents

Editor’s Note: text and subsections as needed
7.1.1 AR Content Metadata
<text>
7.2 AR Target
This section defines data model and normative format for AR Target including:

· Data type and structure definition for AR Target information to enable content publisher to effectively describe and efficiently serve and exchange AR Target (e.g. POI) data

Note: The data model for AR Target information may have dependencies on the output of W3C POI working group.
Editor’s Note: text and subsections as needed
7.3 AR Interaction
This section defines data model and normative format for AR interaction including:

· Data type and structure definition for AR Metrics data to enable MobAR Enabler to consistently collect and process user interaction with the AR Content and associated metrics
· Data type and structure definition for AR user feedback to enable MobAR Enabler to consistently collect and process user feedback on the AR Content consumption
Editor’s Note: text and subsections as needed
7.1.2 AR Metrics Data
<text>
7.1.3 User Feedback
<text>

8. Sections As Needed

<<Sections for the normative specification text.  Fill in as needed.  The following validates the styles used for the headers.  DELETE THIS COMMENT >>

8.1 Example Level 2

<text>

8.1.1 Example Level 3

<text>

8.1.1.1 Example Level 4

<text>


[image: image6]
Figure 5: Example Figure

	
	Column 1
	Column 2

	Row 1
	Grid 1,1 data
	Grid 1,2 data

	Row 2
	Grid 2,1 data
	Grid 2,2 data


Table 14: Example Table

Appendix A. Change History
(Informative)

A.1 Approved Version History

	Reference
	Date
	Description

	n/a
	n/a
	No prior version –or- No previous version within OMA

	
	
	

	
	
	


A.2 Draft/Candidate Version <current version> History

	Document Identifier
	Date
	Sections
	Description

	Draft Versions

OMA-TS-MobAR-V1_0-
	3 Sep 2009
	All
	Establish the initial empty Technical Specification

	
	17 Feb 2012
	All
	Applied the 2012 template, incorporated 58R01 and 59R01

	
	05 Mar 2012
	5, 7, appendix C
	Incorporated 60 (2011), 02R01 and 03R02

	
	23 Mar 2012
	5
	Incorporated 008R02

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


Appendix B. Static Conformance Requirements
(Normative)

The notation used in this appendix is specified in [SCRRULES].

The following is a model of a set of SCR tables.  DELETE THIS COMMENT

B.1 SCR for XYZ Client

	Item
	Function
	Reference
	Requirement

	XYZ-C-001-M
	Something mandatory
	Section x.y
	(XYZ-C-004-O OR XYZ-C-003-M) AND
 XYZ-C-002-O

	XYZ-C-002-O
	Something optional
	Section x.y
	

	XYZ-C-003-M
	Dependencies on ZYX
	Section x.y
	ZYX:MCF

	XYZ-C-004-O
	Dependencies on ZYX
	Section x.y
	ZYX:OCF


B.2 SCR for XYZ Server

	Item
	Function
	Reference
	Requirement

	XYZ-S-001-M
	Something mandatory
	Section x.y
	XYZ-S-004-O OR XYZ-S-002-O OR XYZ-S-003-M

	XYZ-S-002-O
	Something optional
	Section x.y
	

	XYZ-S-003-M
	Dependencies on ZYX
	Section x.y
	ZYX:MSF

	XYZ-S-004-O
	Dependencies on ZYX
	Section x.y
	ZYX:OSF


Appendix C. Gap Analysis Considerations

This section provides the gap analysis with respect to the features related to Mobile Augmented Reality Enabler by identifying the available technologies and initiatives, including also the relevant OMA-enablers along with the possible recommendations for the reuse of them.

The following macro-areas will be covered as part of the scope of the MobAR Enabler:

· AR Content Data format 
· AR Transport and Interfaces
· AR Client features
· Security & Privacy
C.1 AR Content Data Format
	MobAR Needs 
	Identified Gaps 
	Relevant SDOs 
	Developing Emphasis
	Specification 

	AR Markup Language

	AR Markup definition to support different AR Target(POI)  sensing technologies: based on geolocation, based on image, natural feature or marker, based on end-user characteristics
• AR Markup definition to support presentation of extensible AR Target (POI) information: location, category, type, time, name, description, relationships, URLs, contact information, multimedia content
• Support for naming, indexing, and retrieving AR Content
• Support for extensible AR Content format: 2D, 3D model, animation

• Support for alternative AR Content consumption styles: AR View, list view, bird’s eye view
• Support for AR Content aggregation based on multiple criteria: location, direction
•Built-in AR Target(POI)  interaction support
	• Lack of visual AR related tag support: marker, marker-less
•Lack constructs support for rich augmentation: 

panoramic imagery, 

property animations
•Lack capability of  supplementary presentation: consumption styles, content aggregation

•Lack capability of flexible interaction: event triggers and custom specific action
	OGC
	Geography Markup Language is an XML grammar written in XML Schema for the description of application schemas as well as the transport and storage of geographic information 
	GML/3.2.1

	
	
	OGC
	KML is a file format used to display geographic data in an Earth browser such as Google Earth, Google Maps, and Google Maps for mobile. KML uses a tag-based structure with nested elements and attributes and is based on the XML standard 
	KML/2.2

	
	
	OGC
	ARML (augmented reality markup language) is a specification that allows content developers create content that is displayed on various mobile AR browsers. ARML is built on a subset of KML, a set of common tags supported across all browsers and some browser specific extensions. 
	ARML/2.0

	AR Data types and Structures

	• Extensible AR Target (POI) information: location, category, type, time, name, description, relationships, URLs, contact information, multimedia content
	
	W3C
	A POI can be as simple as a set of coordinates and an identifier, or more complex such as a three dimensional model of a building with names in various languages, information about open and closed hours, and a civic address. POI data has many uses including augmented reality browsers, location-based social networking games, geocaching, mapping, and navigation systems. 
	WD-poi-
core-
20110512


C.2 AR Transport and Interfaces
C.3 AR Client features
C.4 Security & Privacy
C.4.1 More Headers

<More text>

C.4.1.1 Even More Headers

<More text>

Appendix D. <Additional Information>

If needed, add annex to provide additional information to support the document.  In general, this information should be informative, as normative material should be contained in the primary body of the document.

Note that the styles for the headers in the appendix (App1, App2, App3) are different than the main body.  The use below is intended to validate the styles to be used.  Remove if not needed.

DELETE THIS COMMENT

D.1 App Headers

<More text>

D.1.1 More Headers

<More text>

D.1.1.1 Even More Headers

<More text>
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