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1 Reason for Contribution

To move the multimodal and multi-device activity forward and to contribute to the architectural document the accompanying input contribution is submitted for discussion and approval to the November meeting.

2 Summary of Contribution

The input contribution proposes a detailed description of the context model for the architecture document. As figure 7 turned out to be an excellent basis for detailed discussions on reference points and protocols to be covered, we propose to add this figure for further discussions. 

This contribution supplements and expands the existing section 5.2 and 5.3 of Fehler! Formatvorlage nicht definiert.. 

Furthermore it is proposed to add a definition for the term "modal sensors" to the definition section 3. This allows to precise the discussions on how to cover system generated events within the multi-modal architecture. 

3 Detailed Proposal

3.1 Definitions

	Modal Sensors
	System and environmental modalities that can impact multi modal systems like orientation, temperature, light, signal strength, battery strength etc., provide valuable contextual information that can shape a users interaction


5.2 Context Model

A multi-modal architecture structure, envisioned at OMA, may be described by the following layers:

· Service layer

· Technology layer

· Network layer

The abstraction was chosen to divide the particular responsibilities in dedicated layers. The services layer handles the multi-modal application and service issues. The technology layer provides the underlying multi-modal technology components and dialog interaction components. Finally the network layer provides the network infrastructure and security aspects. 
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Figure 1: Multi-Modal Architecture Layers

5.2.1 Service Layer

From the OMA perspective, the service layer has to be defined to enable multi-modal interoperability. It covers all aspects of the service context. This comprises the provision of content, the synchronization between service components. 

5.2.2 Technology Layer

The technology layer provides the basic components for multi-modal and multi-device services. In accordance to the emerging W3C Recommendation for Multi-Modal Interaction, the components and reference points are described in the following. 

The input modalities like speech, handwriting, keypad and keyboard are processed by the particular recognition components. A common interpretation component prepares and combines the various modality inputs for further processing, so that a client interaction manager can derive the intended multi-modal user interactions. It sends the user request to the server interaction manager and the application server, where the request will be fulfilled by accessing the application content database.

The result of the request is sent back to the client interaction manager, which selects the appropriate output device depending on the user profile settings. In the styling component the particular output modalities are invoked and the output streams created by using the modality components.
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Figure 2: Multi-Modal Technology Components
5.2.3.1 Reference Points
Between the components reference points have to be defined, that specify the communication interaction between the components. OMA has to specify particular reference points for deploying an interoperable system. In the following an overview is given about the affected reference points.

T1. ASR input should be provided to the interpretation component as an EMMA structure [W3CEMMA]. EMMA (Extensible Multi-modal Annotation Markup Language) describes the semantics derived from the interpretation of speech, handwriting, and other input modalities. EMMA holds three types of data, the instance data of the input information, the data model containing the constraints on structure and content of an instance and associated metadata information. T1 is realized by an I2 interface.

T2. TTS Output should be provided by the interpretation component as SSML data [W3CSSML]. Speech Synthesis Markup Language (SSML) describes markup for generating synthetic speech via a speech synthesizer. The specification defines markup language elements for the document structure, text processing and pronunciation. Prosody and style of the spoken output as well as the insertion of recorded audio files are also covered by SSML. T2 is realized by an I2 interface.

T3. The notion of eInk input here should be InkML [W3CINK] or pre-processed EMMA [W3CEMMA]. In order to keep the complexity of the integration component low, a restriction to EMMA can be considered allowing a complete EMMA-based input for the integration component. T3 is realized by an I2 interface.

T4. Keypad, keyboard and other haptic input should be EMMA [W3CEMMA]. T4 is realized by an I2 interface.

T5. Graphical output can be e.g. XHTML [W3CXHTML], XTML [W3CXTML], SVG [W3CSVG] or SMIL [W3CSMIL] in case of compound output. This would fit well to conventional browser output formats. T5 is realized by an I2 interface.

T6. Emerging modalities will not be specified so far, but an extension possibility shall be considered. New modalities might have impact on W3C protocol standardization activities. T6 is realized by an I2 interface.

T7. System generated events from modal sensors like GPS signals, signal strength or battery level should be provided in EMMA [W3CEMMA]. T7 is realized by an I2 interface.

T8. The interpretation component should provide consolidated input in EMMA format [W3CEMMA] to the client interaction manager. As the interaction between the user agent and the client interaction manager is important for interoperability, T8 will be specified as an I0 interface.

T9. The communication between the client interaction manager and the user agents can be based on e.g. X+V, SALT etc. The interaction manager can also provide output in XHTML [W3CXHTML], XTML [W3CXTML], SVG [W3CSVG], SSML [W3CSSML] or SMIL [W3CSMIL] for further generation processes by the generation component. The T9 interace is realized as an I0 interface.

T10. Subject to OMA standardisation, proposed as an I0 interface. 

T11. User Profiles should be accessed in the OMA UAProf format [OMAUAProf], possibly supplemented by additional entries required by multi-modal devices. T11 is realized as an I0 interface.

T12. The communication between the client interaction manager and the server interaction manager is a multi-modal markup language. For the time being existing approaches like X+V or SALT are considered with a latter migration to a possible final markup language defined by W3C. Input from the client interaction manager to the server interaction manager can be yielded through in EMMA annotation. T12 is realized as an I0 interface.

T13. The synchronization enabler implementation supports multi-modal application components and backend applications through I0 interfaces. EPEM may add service provider required parameters (I1) to the enabler interface (I0), based on service provider-defined policies (e.g. credentials or account information as imposed by security policy etc.) for backend applications.
T14. The access protocol of the application server to the application content is out of scope of this multi-modal architecture. 

T15. Access to common OSE functions like charging or billing. This reference point will be realized as an I3 interface.

T16. Remote Modalities will be accessed via an I2 interface.

For OMA purposes, profiling of particular protocols might be advantageous. Thus for example a profiled EMMA could be interesting for the mobile device's needs and requirements.
5.2.3 Network Layer

The basic network layer provides the interfaces between the technology layer components. This comprises addressing issues, transmission protocols and security aspects. 

5.2.4 Context Diagram

Multi-modal enablers are shown in the context of OSE [OSE] in Fig. 3. Logical components that provide and use OSE interfaces are the modality enabler implementations for interfacing the user and system modalities, the synchronization enablers caring about the synchronization of the modalities and applications, as well as the multi-modal applications using the modality and synchronization enabler interfaces. 

Further users of the provided interfaces are the backend applications. For underlying general services like charging and billing the synchronization enabler will use the I3 interface to the respective OSE common functions.
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Figure 3: OSE Context Diagram for Multi-Modal Services

5.3 Context Collaboration Model

Figure 4 shows the derived context collaboration model between the logical components..
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Figure 4: Context Collaboration Model for Multi-Modal Services

4 Intellectual Property Rights

Members and their Affiliates (collectively, "Members") agree to use their reasonable endeavours to inform timely the Open Mobile Alliance of Essential IPR as they become aware that the Essential IPR is related to the prepared or published Specification.  This obligation does not imply an obligation on Members to conduct IPR searches.  This duty is contained in the Open Mobile Alliance application form to which each Member's attention is drawn.  Members shall submit to the General Manager of Operations of OMA the IPR Statement and the IPR Licensing Declaration.  These forms are available from OMA or online at the OMA website at www.openmobilealliance.org.

5 Recommendation

We recommend that MAE considers this input contribution as a replacement of introduction section 7 of the Multimodal and Multi-device enabler architecture document. 
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