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11Figure 1 – Fundamental execution model of multimodal or multi-device applications; independent of programming model or configuration.


12Figure 2 – Logical architecture to support multimodal and multi-device interactions illustrated for 2 user agents (e.g. voice and GUI interaction)


13Figure 3 – Architecture for OMA Multi-modal and Multi-device enabler
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1. Scope
(Informative)

<< Briefly describe the scope of the architecture.  Include an explanation of how this architecture relates to Open Mobile Alliance Activity.  If it adds clarity, also describe what is not in the scope of this architecture.  DELETE THIS COMMENT >>

This document describes the architecture needed to support OMA multimodal and multi-device enablers.
Such a multimodal and multi-device enabler enables access to mobile services through different modalities (e.g. keypad, GUI, Voice, handwriting) or devices.

The architecture applies only to supporting the applications or services for which multimodal or multi-device interactions make sense and are desired.  Applications and services may otherwise be designed without providing such a user experience.
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”, 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

	[MMMD-RD]
	Multimodal and Multi-device RD, OMA-RD-Multimodal_Multi-device_Services-V1_1-20031112-A, November 2003.

	[OMA-OSE]
	OMA Service Environment, OMA-Service-Environment-V1_0-20040907-A, September 2004

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

	[@@@-RD]
	“@@@ Requirements”, Open Mobile Alliance, OMA-RD_@@@-Vx_y, URL:http://www.openmobilealliance.org/ 

	
	

	
	<< Add/Remove reference rows as needed! >>


2.2 Informative References

	[ARCH-INVENT]
	“Inventory of Existing Architectures in OMA”, <doc ref>, URL:http://www.openmobilealliance.org/

	[ARCH-PRINC]
	“OMA Architecture Principles”, <doc ref>, URL:http://www.openmobilealliance.org/

	[ARCH-REVIEW]
	“OMA Architecture Review Process”, <doc ref>, URL:http://www.openmobilealliance.org/

	[OMA-DICT]
	“OMA Dictionary”, <doc ref>,URL:http://www.openmobilealliance.org/

	[W3C-MMI]
	W3C Multimodal Interaction Activity, http://www.w3.org/2002/mmi/

	[W3C-MMI-REQ]
	Multimodal requiremenrts, W3C Multimodal Interaction Activity, http://www.w3c.org/TR/mmi-reqs/

	[IETF-SIP]
	Session Initiation Protocol, http://www.ietf.org/html.charters/sip-charter.html

	[ETSI-DSR]
	Aurora Distributed Speech Recognition, http://portal.etsi.org/stq/kta/DSR/dsr.asp

	[IETF-SPEECH]
	Speech Services Control (speechsc), http://www1.ietf.org/html.charters/speechsc-charter.html

	[W3C-DOM]
	Document Object Model (DOM) Level 2 Events Specification  http://www.w3.org/tr/2000/REC-DOM-Level-2-Events-20001113

	
	

	
	<< Add/Remove reference rows as needed! >>


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”, “Introduction” and “Deployment and implementation models” are normative, unless they are explicitly indicated to be informative.

3.2 Definitions

<< Add definitions in new rows of the following table as needed.  Delete all definitions that are not used in the document.  DELETE THIS COMMENT >>

	Modality
	The type of communication channel used for interaction. It also covers the way an idea is expressed or perceived, or the manner in which an action is performed [OMA-MMI-REQ]. It can designate any channel where input or output interaction can occur.

	User agent
	Logical component that can render presentation data into physical effects that can be perceived and interacted with by the user; And / or that can capture physical actions from the user and interpret them as interactions that can be reflected into presentation updates and/or update a data model. It may provide one or multiple modality and support input only, output only or combined input and output.


3.3 Abbreviations

<< Add abbreviations as needed to the following table.  DELETE THIS COMMENT >>

	OMA
	Open Mobile Alliance

	OSE
	OMA Service Environment

	MMMD
	Multimodal and multi-device

	xxx
	Xxx

	
	


4. Introduction
(Informative)

The focus of the telecommunication industry is moving from the pure transmission of data towards highly sophisticated services and applications in order to satisfy the growing needs and expectations of the end users. The increasing variety and complexity of provided service frameworks requires appropriate means for the interaction with the user. For the interaction different modalities like speech, video, pen, keypad exist. Each modality has inherent advantages and limitations depending on the user environment and preferences. It is essential for the further development of service enablers to improve the capabilities of each modality and to enable their simultaneous use even when the modalities are spread over several devices. 

Multi-Modality converges different voice, haptic, and visual modalities for accessing applications in terminals or network. Especially the multi-modal interaction with network functions offers new opportunities. For example, Internet browsers with speech support allow the user either to browse via spoken keywords or in a conventional manner using e.g. a keypad. This enables the user to choose the most appropriate and convenient modality and enhances user experience and efficiency. Limitations of particular modalities can be overcome, the specific needs of people with disabilities can be addressed, and the interface can be suited to the current environment (noise, public) or user activity. Beside of an increased flexibility and efficiency the growing opportunities for innovative user interfaces via speech, camera, pen, or joystick will be the basis for new service enablers. Also the terminal design will benefit from this development. The support of distributed interface functions enables the transfer of power- and time-consuming processing into network entities and allows the addition of new network-based functionality. 

The purpose of this document is to present the architecture needed to support OMA multimodal and multi-device enablers and satisfy the requirements described in [MMMD-RD]. This specification describes a comprehensive architecture for multimodal services comprising service, technology and network aspects. In particular this specification:

1. shows an architectural view about multi-modal services, 

2. describes how different modalities or devices can be synchronized, 

3. defines the different logical components and interfaces & protocols,

4. shows the different deployment configurations that can be supported,

5. refers to applicable protocols and standards, 

6. comprises registration of modalities and changes of configurations, and

7. supports user preferences.

This architecture document does not assume particular authoring model for multimodal or multi-device interactions. The architecture assembles relevant standards from the W3C, IETF and others and identifies where OMA developed standards are needed to create the desired open and heterogeneous computing environment. The W3C Multi-Modal Interaction Working Group is extending the Web user interface by developing markup specifications for synchronization across multiple modalities and devices with a wide range of capabilities. In accordance with the requirements document [MMMD-RD] results of the W3C Multi-Modal Interaction Working Group are used in this specification where applicable. In some cases, a profiling to suit OMA needs might be necessary.
This proposal builds on the W3C Multimodal Interaction Framework [http://www.w3.org/TR/mmi-framework/]. The architecture is exemplified for the following use case scenarios from the RD [MMMD-RD]: 

· Multimodal Content Use Cases

· Multi-modal Automobile Use Cases

· Multi-modal Call Center Use Cases

· Multi-modal Use Cases with Local and Remote Functionality

· Multi-modal Application Download Use Cases

· Multi-modal Accessibility Use Cases

Editor’s note: We need to consider and decide what text to add regarding discovery, registration, changes of configurations and support of user preferences.
4.1 Target Audience

The target audience for this document includes but is not limited to the following:

· The Working Group(s) that will creat specification to support the OMA multi-modal and multi-device enabler

· The Working Group(s) that will create specifications based on multi-modal and multi-device
· Working Groups and external activities that need to understand the architecture of this subject matter

· Architecture Working Group (e.g. during Architecture Reviews as defined in [ARCH-REVIEW], to determine compliance of [ARCH-PRINC], etc.)

· Interoperability Working Group (e.g. for early analysis of interoperability requirements)

· Security Working Group 

4.2 Use Cases

Editor’s note: As AD evolve, consider re-organizing this section.

Use cases are described in the multimodal and multi-device RD [MMMD-RD]. They included:

· Presenting complementary information on different output modes

· Allowing switching between different modes depending on the context

· Allowing switching between different configurations

· Biometric Authentication

· Adaptive interfaces

· Multi-user interactions

· Multi-device interactions

· Remote control capabilities

· Proximity payments and transactions systems

· Kiosk / wall screen combinations with mobile terminals

· Accessibility device

· Multimodal Content Use Cases

· Multimodal Automobile Use Cases

· Multimodal Call Center Use Cases

· Multimodal Use Cases with Local and Remote Functionality

· Multimodal Application Download Use Cases

· Multimodal Accessibility Use Cases
Editor’s note:  Some of the critical use cases considered for the discussions could be added with a detailed flow. To be done.

Proposal: mix use case described in OMA-MAE-2004-128R01 and OMA-MAE-2004-0092R01.

4.3 Requirements

<< [NOTE: the reader of this section should be able to clearly identify those requirements that are met or satisfied and those that are NOT met or satisfied]

Identify the Requirements Document(s) on which this architecture is based.  

Using the table below, list all of the Requirements in the identified Requirements Document(s).  Use one table for each Requirements Document.  If a requirement is not met or satified, enter the string None in the Phase Met column.  The Section(s) column should contain a list of the sections in this document that contain text that addresses the requirement.

Add all references to Requirement Documents to section 2. 

DELETE THIS COMMENT >>

Editor’s note:  RD requirements should be renamed before being added here.
The table below is to be filled after completion of the AD by checking what requirements are satified or not.

	Requirement ID/Number
	Phase Met
	Section(s)

	6.1.1 #1
	1.0
	7.1, 7.2

	6.1.1#2
	None
	

	6.1.1#3
	1.0, 2.0
	7.1, 7.2, 7.3

	
	
	


Table 1: Example Table – Listed in the Table of Tables
4.4 Planned Phases

<< Specify where this architecture is within the projected phases (e.g. phase 1.0, phase 2.0, etc.).  If the current phase is greater than phase 1.0, briefly describe how this version of the architecture differs from the previous version.  It may be appropriate to include a separate sub-section for the various phases.  DELETE THIS COMMENT >>

Editor’s note:  To be done. Phases have not yet been discussed and should be decided after agreeing on the logical architecture and components covered by the AD.

5. Logical Model
(Normative)

Editor’s note:  Mixing the expected evolution of the AD template as captured in agreed document OMA-ARC-2004-0309R01-AD-Template-Changes-to-Reflect-OSE-Principles.
5.1 Multimodal and multidevice execution model
This section describes a basic flow for multimodal and multi-device interactions, believed to support the different use cases and requirements identified in the multimodal and multi-device RD. It supports the fundamental execution mode of multimodal and multi-device applications. 

It is proposed that OMA multimodal and multi-device services satisfy this execution model.
The fundamental execution model of multimodal and multi-device applications is the following: 

· A user interaction in one of the available modalities results into interaction events

· These events are passed to a synchronization manager that handles a representation of the interaction event and determines the impact of the interaction based on the state of the application and synchronization scheme. 

· This in turns results  in events sent to all the registered listeners (applications, modalities, …)
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Figure 1 – Fundamental execution model of multimodal or multi-device applications; independent of programming model or configuration.

This is summarized in Figure 1, where each user agent may represent a different modality (e.g. VoiceXML browser and XHTML-MP browser or GUI and Voice Java applications) or different devices (e.g. smart phone and PDA or kiosk).
In this document, user agents are defined as logical components that can render presentation data into physical effects that can be perceived and interacted with by the user; and / or that can capture physical actions from the user and interpret them as interactions that can be reflected into presentation updates and/or update a data model. It may provide one or multiple modality and support input only, output only or combined input and output.
The user action may or may not result into an immediate update of the affected modality state prior to the synchronization (step 2). Immediate updates provide faster response in the modality that the user currently uses, but may lead to problems or confusing behaviors for example with composite inputs, concurrent or almost concurrent inputs in different modalities and conversational multi-modal application (i.e. where inputs are to be understood or disambiguated first). 
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The following basic architecture implements this execution model (Figure 2). 
Figure 2 – Logical architecture to support multimodal and multi-device interactions illustrated for 2 user agents (e.g. voice and GUI interaction)
Each of these module or portions of these modules may be partitioned or combined on a single device or distributed across several devices or servers.

Additional modalities can be simialrly added as can additional devices.
5.2 Context Diagram

Editor’s note: Contributions are expected to map the multimodal architecture on the OSE [OMA-OSE] and identify appropriately the types of interfaces (I0, I1, I2), … 
5.3 Context Collaboration Model

Interactions with external entities can be achieved by:

· Having the different components of the architecture “calling” OMA enablers:

· Having the different components registering for events from OMA enablers  and other system or environmental events as considered by the W3C MMI WG [W3C-MMI]: 
6. Architectural Model
(Normative)

The architecture for an OMA multimodal and multi-device enabler is described in Figure 3. 


[image: image2]
Figure 3 – Architecture for OMA Multi-modal and Multi-device enabler

Editor’s note: Picture will be cleaned up if agreed upon. It may be detailed to reflect the components discussed below. 
6.1 System and Subsystem Descriptions
Editor’s note: To be populated. This is at the highest level. Recommended specs for items out of scope should be provided here (e.g. SpeechSC, DSR/AMR etc…).
6.1.1 User Agent
6.1.2 Multimodal and Interaction Synchronization Manager 

6.1.3 Multimodal Synchronization Protocol
Editor’s note: Binding is TBD and will have to be discussed.
6.1.4 Multimodal and Multi-device Configuration Protocol
Editor’s note: Add section that discusses support of user preference.
6.2 Subsystem Collaboration
Editor’s note: Provide flows for some relevant use case. Attempt to illustrate main concepts.
6.3 Deployment and implementation recommendations

Editor’s note: To capture normative recommendations if any in terms of interoperable deployments or implementations.
7. Deployment and implementation models    (Informative)
Editor’s note: This section should discuss and map on the architecture the different deployment models / configurations that can be considered. Pictures should remain simple and map on the logical architecture (Figure 3). This include the configurations in OMA-MAE-2004-0118, OMA-MAE-2004-0128R01 (e.g. with separate user agents for input and output) OMA-MAE-2004-0134.
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-AD-MMMD-V1_0
	18 Oct 2004
	All
	Initial version based on agreement of Oct 12, 2004 conference call, e-mail proposals and based on discussions of documents:
· OMA-MAE-2004-0134R01-Multimodal-Architecture-Components-MAMD-Les-Wilson-IBM-Motorola

· OMA-MAE-2004-0135-multimodal_AD_issues_clarification

· OMA-MAE-2004-0136-MMMD_view_on_Logical_Arch
For approval as starting point by OMA-MAE SWG.

	
	25 Oct 2004
	2.1
3.1

4

4.2

5.2

6

6.3

7
	Updated to reflect the changes agreed upon during Oct 19, 2004 MAE conference call.

	
	28 Nov 2004
	4
	Inserted accepted text from OMA-MAE-2004-0146R01-multimodal_AD_introduction as agreed in Barcelona.

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


<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

A.3 App Headers

<More text>

A.3.1 More Headers
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