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Foreword

This Technical Specification has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.

Introduction

This specification defines the requirements for the support of the Multi-modal and Multi-device Applications by 3GPP. 

Today, the ability to access information while on the move and the pain incurred to enter data using small portable mobile devices needs some immediate relief. 

Mobile users   are familiar with the following Pain points being experienced:

· Hard to enter and access data using small devices (GUI limitation for mobile devices)
· tiny keypads and screens


· voice Recognition still makes mistakes (Limitation of speech and voice solutions.)
· they  can be blocking if repeated


· Voice is serial (Limitation of speech and voice solutions.)
· It is difficult to manage long output

· One interaction mode does not suit all circumstances

· each mode has its pros and cons

· All- in- one devices are no panacea
· bulky and expensive
In addition, mobile internet starts gaining acceptance, and the following intricacy cannot be denied :

· Devices are getting smaller, not larger

· Devices and applications are becoming more complex

· Adding color, animation, camera, etc. does not simplify or contribute to e- business

· CRMs (Customer Relation Management)  / IVRs (Interactive Voice Responses) are mostly not yet web- centric
· Mobile usage are in diverse and complex environments (e.g. noisy, spotty wireless coverage, on/off

connectivity)
With the provision of multi-modal access, multi-device capabilities, and synchronized content and services, users  are  able to choose freely the right  mode and  appropriate device for a given task and situation.. 

Multi-modal and Multi-device applications enable the user to combine several modalities or devices (generically different access mechanisms) to access information while on the move and to alleviate the pain incurred to enter data using small portable mobile devices .The user experience is thus optimised by selecting the most appropriate access mechanism for a particular interaction in a particular situation/context.

Multi-modal and multi-device applications enable reliable access and interaction to information anytime, anywhere, anyhow, independently of the activity or environment, especially when using small portable mobile devices. 

Multi-modal and multi-device applications provide a compelling user interface which exploit the advantages of each modality or devices types without being constrained by their limitations, for example, talking is easier than typing, but reading is faster in some conditions are more appropriate than listening, etc....
Examples of Multi-modal or Multi-device Applications  include: (non-exhaustive)

· Communication assistance (Name dialling, Service Portal, Directory assistance)

· Information retrieval (e.g., obtaining stock-quotes, checking local weather reports, flight schedules, movie/concert show times and locations)

· M-Commerce and other transactions (e.g., buying movie/concert tickets, stock trades, banking transactions)

· Personal Information Manager (PIM) functions (e.g., making/checking appointments, managing contacts list, address book, etc.)

· Messaging (IM, unified messaging, etc…)

· Information capture (e.g. dictation of short memos)

· Navigation (car navigation service)

· Games

· Location – based applications 

· Ad-hoc / dynamic network applications (e.g. Dynamic use of kiosks / wall mounted displays / phones / PDAs).

· Remote-control application (multi-modal remote control, multi-device remote console)

  Figure 1 illustrates the evolution of the user interface from today’s mono-channel and mono-devices applications to new reliable and improves user experiences when interacting through different simultaneously available devices or modalities.
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Figure 1 – Example of evolution of an applications and associated user interface from mono-channel to multi-channel and multi-modal / multi-device
1
Scope

This Technical Specification defines the stage one description of Multi-modal and Multi-device applications.

 Stage One is the set of requirements seen primarily from the user’s view point and its home environments.

This TS includes information applicable to network operators, service providers, terminal and network manufacturers to support Multi-modal and Multi-device applications..

This TS contains the core requirements for the Multi-modal and Multi-device applications

Multi-modal and multi-device is an optional feature in a 3GPP system.
2
References

The following documents contain provisions that, through reference in this text, constitute provisions of the present document.

· References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

· For a specific reference, subsequent revisions do not apply.

· For a non-specific reference, the latest version applies.  In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

 [1]
3GPP TS 21.905: 3rd Generation Partnership Project; Technical Specification Group Services and System Aspects; Vocabulary for 3GPP Specifications

 [2]
3GPP TS 22.243 : “Distributed speech recognition based automated voice services

 [3]     
3GPP TS 22.243 : “Service requirements for UE functionality split”

[4]
3GPP TR 22.941: " IP Based Multimedia Services Framework"

[5]
ETSI ES 201 108 v1.1.2 Distributed Speech Recognition: Front-end Feature Extraction Algorithm; Compression Algorithm”, April 2000

 [6]        
3GPP TS 23.227 : “Application and  User interaction in the UE
.[7]

3GPP TS 21.133: "3G Security; Security Threats and Requirements
[8]
3GPP T2-010705: C. Ferial and S. H. Maes, Multi-modal browser architecture, Overview on the support of multi-modal browsers in 3GPP, 3GPP T2, Edinburgh, September 2001
[Note: Add reference to DOM, SOAP, VoiceXML, MVC etc…]
3
Definitions, symbols and abbreviations

3.1
Definitions

Access Mechanism: a combination of hardware (including one or more devices and network connections) and software (including one or more user agents) that allows a user to perceive and interact with the applications using one or more interaction modalities (sight, sound, keyboard, voice etc.). 

Automated Voice Services:  Voice applications that provide a voice interface driven by a voice dialog manager to drive the conversation with the user in order to complete a transaction and possibly execute requested actions. It relies on speech recognition engines to map user voice input into textual or semantic inputs to the dialog manager and mechanisms to generate voice or recorded audio prompts (text-to-speech synthesis, audio playback, …). It is possible that it relies on additional speech processing (e.g. speaker verification). Typically telephony-based automated voice services also provide call processing and DTMF recognition capabilities. Examples of traditional automated voice services are traditional IVR (Interactive Voice Response Systems) and VoiceXML Browsers.

Delivery Context: a set of attributes that characterizes the capabilities of the access mechanism and the preferences of the user 
Device: a physical means for delivering and receiving with an application; an apparatus through which a user can perceive and interact with an application.

Device-independent Services: services that can run on several types of devices 

Dialog manager: A technology to drive a dialog between user and services that they be device-independent, mono-channel or multi-modal / multi-device.

Distributed Speech Recognition: A generic framework to distribute the audio sub-system and the speech services by sending encoded speech between the client and the server. For the uplink, it typically relies on DSR codecs optimised for speech recognition: acoustic features are extracted and encoded on the terminal. 
Multi-modal applications: denotes more than one interaction mode by relying on a simultaneous combination of multiple input (e.g. key, stylus, voice, …)  to access and manipulate information on the move and  to enable the most convenient output (display, tactile, audio ) at the discretion of the user/ terminal capability.  
Multi-modal browser: user agent that renders different modalities (e.g. GUI browser and Speech Browser) to be simultaneously available and synchronized for the user to interact with the application. These different user agents may be located on the same UE.
Multi-device applications denote the capability to interact with a particular application over a number of physical devices with browsers being synchronised with the MT accessing  3G services or directly synchronized with a server-side synchronization manager. These browsers may support the same (e.g. GUI) or different modalities.
Multi-device browser: combination of multiple user agents on different devices simultaneously available and synchronized for the user to interact with the application. 

Sequential multi-modal or multi-device applications: denotes more than one interaction mode or devices that can be sequentially used to access and manipulate information on the move and  to enable the most convenient output (display, tactile, audio ) at the discretion of the user/ terminal capability. Sequential use is provided by user or application driven suspend and resume. 

3.2
Abbreviations

For the purposes of this document the following abbreviations apply:

     DOM – Document Object Model

DSR – Distributed Speech Recognition


DTMF – Dual Tone Multi-Frequency


IETF – Internet Engineering Task Force

IMS – IP Multimedia Subsystem

IVR – Interactive Voice Response system

MM/MD – Multi-modal and Multi-device
MVC – Model View Controller principle
PIM - Personal Information Manager 
SOAP – Simple Object Access Mechanism
      URI – Universal Resource Identifier

4     
General
Requirements

For the sake of brevity, Multi-modal and Multi-device applications are referred as ‘MM/MD Applications ’ for this TS.

1. The MM/MD applications  proposed must apply to Circuit Switched (CS) domain. 

2. The functionality proposed must apply to the Packet Switched (PS) domain. 

3. The user shall be able to control the set of the multiple devices within the user equipment combination.

4. The applications being developed   shall be possible to   use UMTS services independently of the specific UMTS modules by different companies

5. Applications using the same interface must be able to handle contention . Application   shall not interfere with on-going calls set up by another application, thus resulting in a level of degradation, without authorisation from the user

6. Multi-modal and multi-device applications shall be able to support sequential multi-modal or multi-device interactions. In this case, on-going interaction with an application in one modality or on one devices can be suspended and resumed on another device or using another modality.  But an application shall comply with user’s preferences and not assume priority   

7. The MM/MD Applications shall be able to be offered by the network operators /service providers  with the ability to charge for usage or the services.
8. MM/MD shall be offered over the IMS.  The protocols used for the multi-modal synchronization and DSR front-end parameters (from terminal to server) and associated control and application specific information shall be based on those in IMS.
4.1
 Basic Principle

1. Distributed MM/MD configurations will be established by relying on a registration and configuration mechanism. 

2. Depending on users preferences or network provider settings, the configuration may be automatically established upon connection to the network or require manual requests from the user. 

3. In any circumstance, emergency calls shall override all applications in progress

4. The basic principle relies on an implementation of the MVC (Model View Controler) principle. Accordingly each user agent (different modality or different device) appears as a view of the same application as stored in the model. When the user interacts with a view (controller in the MVC principle),this results into interaction events that are transmitted to the model that acts as syncronization manager. The synchronization manager updates the registered views via user manipulation calls.  The synchronizer on the ME or on the server-side (distributed configuration) are the central controller of interaction events and external user agent manipulation commands according to the user’s preferences and external environment. 
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The basic MVC synchronization principle is illustrated in figure 2.

Figure 2 – Illustrates the fundamental MVC (Model view Controller) to synchronize several modalities or devices sequentially or simultaneously available to interact with an application.
4.2
User Requirements

1. Users of the multi-modal and multi-device services shall be able to initiate voice communication, access information through user agents on one or multiple devices or conduct transactions by voice commands using distributed speech recognition (DSR)

2. Users of Multi-modal and Multi-device services shall be able to initiate multi-modal and multi-device sessions from one or multiple devices ( for example by entering a URI in a user agent or by dialing a phone number or IP address for voice accesses) 
3. The user shall be able to initiate the transaction through any available device or modality. User shall then be able to use other devices or modality simultaneously.

4. 
5. The user shall be able to select what is the most appropriate mode or device of interaction for a particular type of interaction at a particular moment in a particular situation.


4.3 Information during the MM/MD session

1. User agents must provide an interface to enable interaction events (e.g. DOM events) and allow external manipulation (e.g. DOM L2 or L3). [Note: References]. 

2. Time stamped events shall be considered.

3. In distributed configurations, the different terminal user agents and servers to be synchronized shall exchange synchronization information with the synchronization manager. 

[ Note  : bullet 3  includes synchronization events (e.g. DOM L2 and XML events) and synchronization instruction. For example SOAP can be used to implement remote DOM manipulations [Note: References]. The implementation should aim at minimizing synchronization delays. 
In distributed configurations that rely on DSR, DSR payload and control will also be exchanged between the client and the server. ]

4.  Multi-modal and multi-device applications can be available:

· On the terminal (for example Fat client configuration)

· On a server (e.g. web server) and therefore downloaded to the synchronization manager that then distributes to the different registered user agents.

[Note:  For Fat client configuration, dynamic multi-device interactions may limit information flow within the terminal or between the different devices. {Note: to be  analysed further} 
In sequential mode, suspend (e.g. virtual submit of the information already provided) and resume (e.g. push) messages may also be exchanged. ]

4.3
Control

1. It shall be possible to use MM/MD sessions in order to provide access to MM/MD services. For example applications might use a MM/MD session to access and navigate within and between the various MM/MD services by interacting through the different available devices and modalities. 

2. It shall be possible for network operators to control access to services based on subscription profile of the users.

3. MM/MD session can access mono-channel applications, provided that the MM/MD session involves a user agent that supports the corresponding application / presentation format.

4. Synchronization granularity may be dynamically controlled by the service or network.

4.4
User Perspective (User Interface)

1. The user’s interface to this service shall be via the UE. 

2. User can mix and match interaction in different modalities or on different devices.  Modality should include Voice and GUI and may include handwriting / stylus.

3. Multi-modal and multi-devices environment shall be able to improve the ease-of use across human facing application domains in order to assist and please the user in the best way.

4. Multi-modalities shall offer the potential for improved productivity, user satisfaction, user accuracy, and application reliability. 

5. The combination of multi-modal and multi-device applications shall allow the flexibility for the user to take advantage of the best features of each device or modality for applications that can be delivered "anywhere and anyhow". 
6. The user shall experience seamlessly switch between browsers at any time as programmed in the user’s profile, and be provided the following facilities:

· Dynamic registration and disappearance of numerous views, 

· Synchronization of browsers (in same or different modalities) as needed, 

· Allow any level of synchronization granularity.

7.     The user interactions shall be able to overcome numerous shortcoming s of the user interfaces today available for mobile interfaces like for example:

· Difficulty of data entry on small devices and smart phones

· Recognition errors (possibly blocking) of automated voice services

· Serial voice output 

8. Synchronization granularity may be controlled by user preferences within the limits set by the service or network provider

Etc
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Figure 3- The basic hierarchy of needs ofmobile users that are addressed by multi-modal and multi-device applications
[ Note : At the most primitive level users need to get their applications on a variety of performance enhancing devices. As the proliferation of these anywhere applications grow, reliability, independence of user situation, and then ease of use will become the necessary ingredients for increasing the users efficiency. The continuing expansion of application capabilities will lead toward the ability to create and deliver   personalized tailored solutions that fulfill user  needs.]

[Editor’s note: user interface to be elaborated further]

5
Interaction Requirements

In addition to the capabilities required for IMS Basic Voice call or DSR calls in distributed case that involve voice, the following MM/MD-specific capabilities shall be required in the UE and network:

· Support by UE and network of multi-modal synchronization protocol

· User agents on UE with a MM synchronization interface (interaction events and user agent external manipulation)

· Mechanisms to register, configure and disconnect distributed MM/MD configurations

· Multi-modal user agents may be required on the terminal.

· It shall be possible for the network to distinguish a MM/MD service from other voice or data calls (e.g. for charging purposes).
· Multi-modal interfaces shall imply multiple user agents that render different modalities (e.g. GUI browser and Speech Browser) to be simultaneously available and synchronized for the user to interact with the same application. 

· The synchronization granularity may be set dynamically by user preferences or controlled by service or network providers. It may revert to sequential use when desired.

· Existing terminals (i.e. prior to Release 6) or terminal that do not support the present spoecification will be able to access MM/MD services in sequential synchronization mode.
· A synchronizing module (synchronizer) shall be available to synchronize the user agents / browsers, to present them with synchronized view of the same application.

· The synchronization manager shall be located on the MT or in the network. It is also possible to be located on another TE. 
· It shall be possible for the same application to be accessible on more than one user agent enabling the following:

1. Enable the view of the same application (single information source or same transaction) via different user agents simultaneously  
2. Synchronise different user agents connected to the same synchronizer:
· Generate views of the application adapted to each user agent to be synchronized
· Collect interaction events from the different synchronized user agents
· Coordinate the different views on the different synchronized user agents and reflect the updates of the interaction state across the different user agents views  
· 
Enable dynamic connect and disconnect of different views (sequential use or discovery, registration etc…):
3. Synchronization of user agents / browsers shall allow any view update generated by user interaction or backend update results into an update of the other views. It implies that:

· User agent(s) exposes access to the user interaction events

· The device that hosts the user agent are able to transmit these events to the synchronizer 

· User agents through their host device can receive updates from the synchronizer.
· Updates result into update of the user interface rendered and interacted with by the user.
4. The synchronizer shall be able to synchronize the different user agents and:

· Able to receive interaction events from user agents

· Able to generate adapted updates / presentations for each user agent based on received interaction events.

· Able to push updates to the different user agents

5. Enable mechanisms for the synchronizer to identify the delivery context: characteristics of the view to generate and synchronize: 

6. User agents shall be able to transmit and describe their properties (delivery context)

· To understand the properties and use this information to generate presentations and updates coordinated with other user agent.

7. Synchronized modalities shall not be limited to voice and GUI. Other modalities like handwriting etc should be synchronizable in the future as they become available.
8. The solution shall support synchronization of as many as user agents (devices or modalities) as desired.

9. The solution shall support dynamic addition or disconnect of user agents (devices or modalities) with respectively immediate synchronization of the new user agents or continued synchronization of the remaining user agents.
6.
Administration

6.1
Authorization

Authorization for use of this service shall be under the control of the network operator. 

[Editor’s note. Distinguish between operator and 3rd party provided.] 

6.2
Deauthorization

Deauthorization for use of this service shall be under the control of the network operator. 

[Editor’s note: Same comment]

6.3
Registration

Connection to the IMS with UE containing the requirement capabilities to allow the use of the MM/MD services shall be possible.

6.4
Deregistration

Disconnection from the IMS shall prevent the use of the MM/MD applications

6.5
Activation

Activation shall be as for IMS Basic Voice Service or data services (e.g. WAP)

6.6
Deactivation

Deactivation shall be as for IMS Basic Voice Service or data services (e.g. WAP)

7.
Service Provisioning 

The MM/MD Applications shall be able to be provisioned by either the network operator or by a 3rd party service provider.
It shall be possible for network operators and 3rd party service providers to offer MM/MD Services by providing identity of service, such as a phone number, an IP address or a URI. 

[Editor’s note. Look at how stated in IMS, and with respect to charging records. Operator must retain control and have information needed to do appropriate charging. If the MM/MD service is provided by a 3rd party, there are no additional service requirements. [to be clarified]]
MM/MD applications are expected to be authored in standardized manners. Declarative (XML) multi-modal activities are expected to follow the specification currently developed at the W3C.

[Editor’s notes: Some guidance will be provided in terms of authoring in the stage-2 as requirements and directions that should be taken.]

8.
Security 

The “Security Threats and Requirements” specified in 21.133 [1] shall not be compromised.

It shall be possible to deny unauthorized access to the 3GPP MM/MD Applications. An authorization may be based on the following,

· identity of the accessing user agent, server or device 

· the destination user, device or user agent

Third parties shall have authorization from the User and PLMN Operators in order to access the 3GPP Distributed MM/MD Service. 

Attention will be paid to the synchronization mechanism (remote manipulation of the terminal/user agent), so that 21.133 [1] shall not be compromised.
9.
Privacy

MM/MD privacy requirements shall be at least as good as for IMS Basic Voice call or WAP browsing [6].
10.
Charging

The user can be charged for sessions with the MM/MD Service in a variety of ways. The following shall be possible:
a) By duration of call (including “one-off” charge/flat rate)

b) By data volume transferred (number of packets)

c) By subscription fees for the service (unlimited usage or unlimited usage up to a point and then per-use fees)

d) Free (e.g. with the service being subsidised by advertising revenue from advertisement spots). 

MM/MD shall be available to pre-paid and post-paid subscribers.
11.
Roaming

The user shall be able to utilize the MM/MD Service when roaming in any IMS compatible mobile network. 

The capabilities of the MM/MD service shall be available in the roamed-to network in the same manner as in the home network, within the limitation of the capabilities of the serving network. 

12.
Interaction with other services

No interaction with other services identified other than:

· Existing terminals (i.e. prior to Release 6) or terminal that do not support the present specification will be able to access MM/MD services in sequential synchronization mode.

MM/MD browsers / configuratons should be able to access services available only for one (or a subset) of the devices or modality available.
[Editor’s note; to be elaborated.]

Annex A (informative): MM/MD Applications examples and Configurations

Editors note: to be provided.
Will include: 

· Sequential multi-modal 

· Sequential multi-device

· Thin client DOM-based MVC multi-modal configuration 

· Fat client DOM-based MVC multi-modal configuration

· Hybrid configuration 

· Fat client configurations with remote speech engines (using DSR)

· Multi-device configurations.

Examples are available in [8].
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