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Foreword

This draft European Technical Reoprt (TR) has been produced by the Network Aspects (NA) Technical Committee of the European Telecommunications Standards Institute (ETSI).

This describes the background to VHE developments and identifies the key issues for future development. This work should be used as the basis for requirements for standardisation in the support of VHE and as a guide to operation

Scope

User service requirements to support the development of the VHE being the concept that enables personal mobility and customised services to be available to the User  from different networks and terminals irrespective of geographic location and type of network. Particular consideration should be given to the development of the concept for the fixed network environment and interworking with other networks. 

2
Normative references

For the purpose of this EN, the following references apply:  

[1]
.

[2]

ITU‑T Recommendation 1.210 (1993): Principles of telecommunication services

supported by an ISDN and the means used to describe them

[3]
.

[4]
.

[5]
.

[6]
.

[7]
.

[8]
.

[9]
.

[10]
.

.
.

[12]
.

[13]
.

.
.

Reference documents: 

 The Virtual Home Environment (3G TS 22.121 version 3.0.0)

ETSI NA061305. 

Mobile Station Application Execution Environment (MExE); Functional description;Stage 2

(GSM 03.57 Version 1.4.0)

3
Definitions and abbreviations

3.1
Definitions

Integrated Services Digital Network (ISDN): see ITU‑T Recommendation I.112[1], §2.3, definition 308.

Supplementary service: see ITU‑T Recommendation I.210 [2], § 2.4.

3.2
Abbreviations

ISDN
Integrated Services Digital Network

DDI
Direct Dialling In


Editors note : Needs additions

4 User requirements

At the high level the users requirements are that they wish to bee consistently presented with the same personalised features, User Interface customisation and services in whatever network and whatever terminal (within the capabilities of the terminal), where ever the user may be located.  This specification provided more specify identification.

5 Description

Virtual Home Environment (VHE) is defined as portability of the personal service environment (i.e. personalised information defining how subscribed services are provided and presented to the user) across network boundaries and between terminals.

. The concept of the VHE is such that users are consistently presented with the same personalised features, User Interface customisation and services in whatever network and whatever terminal (within the capabilities of the terminal), where ever the user may be located.

6 Standardization

VHE should develop to maximise the potential for offering personalised access to applications and services regardless of network terminal or location. A common approach to service control between networks across defined and agreed interfaces is required.  The first stage to achieving this must be to define and agree service descriptions for from a users and subscribers viewpoint.  

The key objectives of the VHE are to support and enable:

· Customised/personalised services;

· Seamless set of services from the user’s perspective;

· Global service availability;

· Common service set for all forms of access (e.g. fixed mobile etc.);

· Common service control and data independent of type of access.

The standards that are required to support these objectives need to be applicable to all types of future network as well as providing a framework for the evolution of existing networks.  Additionally they need to have global significance so that users can experience their services irrespective of their geographical location.  This implies that VHE standards need to:

· provide a common framework for service delivery and control in future networks;

· represent a common development for all types of network (i.e. not form part of a specific network development);

· be supported by future networks;

· be formally standardised at a global level (e.g. ITU) – variations in regional standard would restrict or inhibit the availability of services globally.

In view of the need to ensure the applicability of the VHE concept to other types of networks/systems and the need to establish Global standards indicates that the future work within ETSI should:

· influence and contribute towards the development of ITU standards; and

· ensure the necessary capabilities are included within UMTS to support the VHE.

The VHE concept is acknowledged widely and it is important to understand (or develop) the relationship between UMTS definitions for VHE and the VHE concept on a global basis. It is important to identify the scope of  VHE.  If it is to provide service control over a wide range of networks including GSM and UMTS.  It will be necessary to work with other standards bodies to identify standards and interfaces to achieve this. 

4 VHE Concept

VHE is a concept which, when realised, enable seamless communications over a wide variety of networks (including but not exclusively UMTS) and terminals.  There is a wide range of emerging technologies from both telecoms (mobile and fixed) and information technology domains which should be considered in defining requirements.

VHE provides personalised access to applications and services regardless of terminal, network or location.

It is appropriate to consider users to be users of applications and services and not solely users of a single network. Users should have access to personalised features, applications and services irrespective of network, terminal or location.  Access or presentation of applications and services may be subject to prevailing terminal or network capabilities, or subscription restrictions. It is important that access to services and feedback from them should be made available in a straightforward way. 

The concept of VHE and its supporting mechanisms will enable personalised access to applications and services from any terminal,  on any network, anywhere. Therefore VHE relates to many networks including UMTS and has a potentially global impact.  The rapid convergence of multimedia content, telecommunications and computer networks such as the Internet mean that the commodity of the future will be information, which will be delivered over a variety of wired and wireless networks.  To enable this vision of the future there is a need for a common approach to service control between networks across defined and agreed interfaces.  The nature of these interfaces may depend upon the level of sophistication demanded by VHE, and also the evolution paths of networks. The VHE concept provides an opportunity to generate requirements for seamless service portability, to survey candidate technologies and define and standardise interfaces, which will allow evolution in the future.  

5
High level requirements for further elaboration.  

This list is not intended to be exhaustive. 

User requirements:

User requirements these are key to the Stage 1 specification and should be elaborated.  The serving network may be hidden, but there must be a sufficient level of feedback provided to the user.  The user may be in control of the amount of information presented about the communication in progress.

User/subscriber capability

· Subscriber has a contractual relationship with a service provider

· A subscriber may also be a user, but may authorise further users to have a VHE and access applications and services

· Users are provided with a VHE by a service provider

· A default VHE will be offered which fulfils users general requirements.  This can then be modified by the user on a global basis or on a per-communication basis:

· desired QoS for applications 

Editor’s note: ?categories? Text, high quality speech, interactive video, messaging)

· desired bearer selection process (automatic, user choice, enable/disable automatic QoS negotiation, fail/ask user if QoS cannot be met)

· management of supplementary services (forwarding, diverts, deflection, barring, calling identity presentation, call completion options (busy,  no reply, not reachable), call screening, advice of charge, routing based on time of day, .. applied to multimedia communications)

· location information (allow, deny, accuracy, associate with specific services, e.g. personalised road traffic reports)

· need to identify default VHE capability

· A subscriber should be able to subscribe or unsubscribe from services provided via the VHE using the VHE.

· A subscriber should be able to identify to the service provider their preferences for payment (which may alter according to the application/service being used, e.g. credit, prepay, monthly bill)

· Service providers may user the VHE to notify users of new service offerings

· VHE may be accessed in a number of different ways (Browser, speech recognition interface.)

· A user who is not a subscriber may be able to modify VHE parameters but should not be able to subscribe/unsubscribe

· User has the ability to use to services from a service provider who provides a VHE

· selection of networks which are available to the user (may be a subset of networks with which the service provider has commercial agreements, may enable or limit roaming to other networks, dependent upon the future context of “roaming”)

· A user should have a unique identity which is portable between service providers

· Identities should allow users to be easily contacted  in any manner or communication mode

· Use of terminals with a wide range of capabilities

· Use of more than one terminal simultaneously for different services

· Access to personalised applications and services from any terminal (subject to the terminal being VHE compliant)

· The users VHE should provide an indication of the service which are (un)available. (Availability may be dependent upon terminal or network capabilities)

· Ability to authenticate oneself to access one’s VHE

· Support of multiparty communication (dynamically add/remove parties during a session)

· Support of broadcast and multicast communication 

VHE supporting mechanism capability

· Provides a VHE to users 

· Ability to add/remove VHE users and modify their configurations

· Provides an indication to the user, via their VHE of what services are available (this may depend on whether the support mechanism provides negotiation or adaptation functions and if the user chooses to use them)

· Is aware of the networks available to the user and the capabilities of terminal devices (may need information from the terminal to do this)

· Should provide QoS negotiation on behalf of the users

· Should perform bearer selection on behalf of the user in accordance with user preferences

· Should provide access via VHE on multiple terminals simultaneously (issues here regarding VHE update, synchronisation and replication – what are the requirements?)

· Authenticates users when they start to use their VHE (how could authentication take place on a wide range of terminals, especially when multiple terminals are in use?)

· Provides users access to underlying networks according to QoS requirements and user preferences

· Sets up commercial agreements with network operators

· Carries out authentication of users on networks on behalf of the user

· Generates/initiates billing activity  in networks on behalf of the user

· Provides a single interface to the user for billing/payment

· Grants permission for users/subscribers to update VHE attributes and subscribe/unsubscribe to services and applications

· Obtains and maintains user location information

· Resolves user identity of called party to find their current location/network/address and checks whether there are special conditions which apply (e.g. divert, bar..) (How will management of identities and names/addresses be managed?)

· Routes incoming communications to the user’s preferred service/terminal/network

Access to applications and services available through a VHE should be supported by all terminal devices which support VHE.  The issue of serving networks that support this access may depend on;

a)  if the user has access to the serving network via their service provider (or through a fixed or dynamic roaming agreement via the service provider)

b)  that all serving networks are compatible with the standards or interfaces required in order to realise VHE. There may be some issues with evolution and “legacy” networks. 

Any implementation of VHE should maintain the security and integrity of the networks and systems involved and of the user data and signalling.

Serving network requirements: 

Serving networks do not have to be aware of whether VHE is being used or not.  However it will be necessary that serving networks can respond to queries and act on requests issued by the VHE service provider in order to enable the use of personalised applications and services.  The serving network must have the facility to generate billing information to pass onto the service provider and eventually, the subscriber.

 VHE execution environment requirements

The nature of the VHE execution environment will depend upon the level of functionality provided. Standardised interfaces must be defined at an appropriate level, which will influence the execution environment requirements.

 Charging requirements

User and service provider requirements for billing and charging should be explored.  It should be noted that regulatory and commercial environments may influence what is possible or desirable.

6 
VHE perspectives

User view

The subscriber and user view need not have the same levels of authority and personalisation features.

Terminal view

The personalised presentation of applications and services via VHE will differ according to network and terminal capabilities. VHE will provide consistency of presentation under similar conditions.

Network view

To realise the VHE concept, the underlying networks should not need to be aware of VHE.  However, if the service provider is to provide seamless access for the user, the underlying networks must be able to respond to and act on requests or commands from the service provider. The service provider may also need to receive information from networks, e.g. events. This may be necessary for network selection, call setup and maintenance, billing and charging, etc.  Networks do not directly have access to user or subscriber information.  Interfaces must be provided which protect the integrity of networks and service provider systems.  Detailed requirements at this level should be derived one user level functionality has been defined.  Much of the functionality suggested may be more appropriate to the service provider view. 

Service provider view

This is dependent upon the requirements for user and subscriber level functionality.  VHE provides users with a personalised “window” through to their applications and services.  The role of the service provider is to provide access to applications and services by way of a variety of networks. The service provider must provide the VHE and means for users to interact with and modify their VHE, subject to subscription limitations and permissions.   The service provider will interpret the user and terminal requirements, translating them for use by underlying networks. Authentication should be performed.  A unified billing and subscription interface would be provided to the user, concealing the separate interfaces for underlying networks.  

The user’s service provider must control the mobility of the user as only the service provider (who provides the VHE) knows which (if any) of a number of networks the user is currently using.  It is agreed that the service provider will play a key role in determining the functionality available to a VHE user and carrying out QoS negotiation and bearer selection on behalf of the user.

 A service provider may need to know:

·  characteristics (including roaming availability)

· Information for User preferences

· Terminal capabilities

· Network availability efficient routing to reduce delay and signalling overheads

The service provider will offer services to the user via the VHE thus making communication easier and more useable for the user.

The service provider owns a users VHE, through which access to applications and services is provided. A single subscription may cover a number of users.  A user may use more than one terminal, and these may be used simultaneously for different services.  A service provider will be able to provide service to users via a number of access networks, including UMTS.  

Value Added Service Provider view

Relationships between content providers and service providers will grow in importance in future.  Through the service provider and VHE, content providers will be able to deliver their content more easily.  Service providers can earn revenue by adding value in terms of consistent access and personalisation.  There is no direct interface between the content provider and VHE.

7
Environments

Service environment

VHE should provide a means for new services and applications to be made available to VHE users.

Virtual terminal environment

It is a user requirement that services should be available via VHE from any terminal. 

8 
Aims of Service Management:

 Responsibility of service control and management is held by the service provider who owns and maintains a users VHE. The VHE should provide a consistent “look and feel” for applications and services under similar operating conditions.  Where network or terminal capabilities vary it may be necessary to adapt presentation or the range of services available accordingly.  The user should be informed in a clear and straightforward way.  

10
Subscriber profiles

Access to Service profiles: an important aspect in the usability of applications and services managed by VHE is the performance perceived by the user.  Users will have to be located on networks and addresses resolved in order to make network connections.  Response times should be within an acceptable range (note that this range may differ according to the application or service type. For example a store and forward application can tolerate far more delay than a service relying on high quality speech).

11
Call Scenarios

Scenario analysis is an effective way of ensuring that all cases and requirements have been considered.

To fully understand the requirement on the VHE service offering and it effect on network development the why the calls are made needs understanding.  The following scenarios should be developed.

Caller
Called

VHE user VHE on
VHE user

VHE user VHE on
Non VHE user

VHE user VHE on
VHE user with VHE off

VHE user VHE on
Application e.g. banking

Application e.g. birthday book
VHE user VHE on

Application e.g. birthday book
VHE user VHE off

VHE user VHE off
VHE user

VHE user VHE off
Non VHE user

VHE user VHE off
VHE user with VHE off

VHE user VHE off
Application e.g. banking

VHE user VHE off
VHE user VHE on

VHE user VHE off
VHE user VHE off

Non VHE user
VHE user VHE on

Non VHE user
VHE user VHE off

Shared devices 
See note

Note: The requirement for multiple VHE needs clarification.  Any user should be able to authenticate themselves and activate their VHE from any terminal.  Perhaps a scenario to evaluate may be the use of VHE on a shared device such as a wired telephone in the home.

Call Scenario VHE user VHE on (JOHN) to another VHE user with VHE on (Peter)

John wishes to communicate with Peter based on the terminal Peter is on now.

· John selects his terminal (e.g. mobile with multimedia capability)

· He identifies himself and activates VHE

· His VHE provides feedback on capabilities and services available and information on default QoS (John may or may not be aware of detail, maybe  only his terminal knows)

· A network is selected by the VHE based on preferences set at subscription time or later.

· John indicates that he wishes to call Peter and the type of communication required e.g. voice only

· VHE resolves current address for Peter (there may be a need for interaction with Peter's VHE for efficient routing and to ensure compatibility)

· John is commented to network and call is made

VHE user with VHE turned off to VHE user VHE on

The use of VHE by the subscriber is not mandatory

This call will follow normal call procedures for outgoing calls dependant on which network the caller chooses to connect to.

The incoming call will be based on the VHE of the called user.  The incoming call will need to the routed (or signalled) to the called user's VHE so that the preferences of the called user can be meet.

This may not be possible if the calling network can not identify that there is a need to contact the VHE of the called user.

12
Using VHE

How can the VHE work

For a service provider to operate a VHE for the user the service provider will need to be able to interface with various networks.  Required information will include find if network have the ability to take the call and what QoS can be offered.

 Quires could be based on prearrangement or on a per call basis.

The user may have default subscription of perimeters or may change dynamically depending on service provider.

There will be a need to identify what are network options, service provider options and user options.  Whether at subscription time only or can be changed later and how.   There should also be a review of how much standardisation ids need to prove these alternatives.

How will the user get to his VHE?

Each visited network needs to be VHE enabled to allow of VHE authentication. After the user has been authenticated the control the user could be handled in different ways. 

13
Target / Representative Services

It is necessary to define a core set of features/services which are available to users, subscribers and service providers.  What should be standardised?  Some features could be service provider specific  (personal address book example).

· Services offered by the user could include:

· Traffic

· Internet

· Shopping

· Schedule updates

Service Capabilities

The tradition approach to service development is no longer appropriate to the fast moving telecommunications market.  To enable the concept of VHE and the seamless access over a range of access networks it is on longer appropriate to standardise services in the ISDN methodology.  A more flexible approached must to adopted. A suitable approach is the standardisation of service features and service capabilities. From these building blocks service providers can deliver innovative applications and services.  Applications are created using service features, which in turn are enabled by service capabilities.

VHE service offerings

The user should be unaware of the implementation of the services but will see familiar and new services. The general service offerings for VHE should include:

(This is a high level list which can be further broken down)

· Bearer Services

· Tele-services

· Addressing

· Speech Services

· Messaging Services

· Data Services

· Emergency Services

· Supplementary Services

· PSTN Type Service

· Multipart and Multimedia Services

· Location Dependant Services

Supplementary Services

The user is used to being able to make use of a wide range of supplementary services from PSTN, ISDN and GSM terminals.  The VHE user would like to be able to have the same experience of these services regardless of the access network.  The user interface should therefore be such that they are unaware of the underlying network so network implementations of these networks should be transported to the user.   The development of the VHE requires the identification of the basis range of supplementary services which could be made available to the user.  As the first development of VHE is expected to be in the UMTS area it is anticipated that VHE should at least be able to support capabilities such that a number of GSM type supplementary services can be developed.  These will not be the only possible service offerings as the service capability and service feature approach will allow for flexibility.   

A number of target or representative services will need analysis to ensure that the required service capabilities are developed.

Editors Note: Draft table – will require more consideration

Target/Representative Services
ISDN
PSTN
GSM
UPT
IN

Abbreviated Dialling






Account Card Calling






Automatic Alternative Billing






Call Distribution


X



Call Forwarding


X



Call Hold


X



Call Rerouting Distribution


X



Call Transfer


X



Call Waiting


X



Completion of Call to Busy Subscriber


X



Conference Calling


X



Credit Card Calling






Destination Call Routing






Follow-Me Diversion






Freephone






Global Virtual Network Service






Hot Line






International Telecommunication Charge Card






Freephone






Mass Calling






Premium Rate






Televoting






Malicious Call Identification






Mass Calling


X



Message store and forward






Multimedia






Originating Call Screening






Premium Rate






Security Screening






Selective Call Forward on Busy / Dont' answer






Split Charging






Televoting






Terminating Call Screening






Terminating Key Code Protection






Universal Access Number






Universal Personal Telecommunication






User-Defined Routing






Virtual Private Network






CFNRc (Call Forwarding on Terminal Not Reachable)



X


CLIP (Calling Line Identification Presentation)



X


CLIR (Calling Line Identification Restriction)



X


COLP (Connected Line Identification Presentation)





X


COLR (Connected Line Identification Restriction)



X


CNIP (Calling Name Identification Presentation)



X


CNIR (Calling Name Identification Restriction)





X


MCID (Malicious Call Identification)





X


CFB (Call Forwarding on Busy)



X


SCFB (Selective Call Forwarding on Busy)





X


CFNR (Call Forwarding on No Reply)





X


SCFNR (Selective Call Forwarding on No Reply)



X


SCFNRc (Call Forwarding on Terminal Not Reachable)





X


CD (Call Deflection)



X


SMCI (Special Marked Call Indication)



X


DA (Distinctive Alerting)



X


CT (Call Transfer, Explicit and Single Step)



X


ICS (Incoming Call Screening)



X


OCS (Outgoing Call Screening)



X


CW (Call Waiting)
X


X


HOLD (Call Hold)



X


CCBS (Completion of Call to Busy Subscriber)



X


CCNR (Completion of Call on No Reply)



X


TPTY (Three Party Service)
X


X


CONF (Conference Call)



X


PRC (Conference Call - Preset)



X


MMC (Meet Me Conference)



X


MLPP (Multi-Level Precedence and Pre-emption)



X


14 Intercommunication considerations

Interaction with the Supplementary Services: 

Mobile, ISDN and PSTN networks already provides a number of standardized supplementary services. The interaction with these services needs to be considered.

15 Review of Related Standardization activities

Current status of VHE/OSA work within 3GPP 

Current work is a subset if VHE for Release 99 of UMTS

Key to the 3GPP work on VHE is the development of Open Service Architecture (OSA) 

OSA 

The architecture that opens up networks, enabling applications to be executed on various networks, using various network elements (e.g. CSE, HLR). The OSA distinguishes three parts that are interfacing through the standardised Application Interface. These three parts are:

1. Service Capabilities, including:

· Service Capability Servers (R99: Camel, MExE, SAT, HLR, etc) and 

· Access to GSM/UMTS bearers

2. Applications, provided by network operators and/or service providers

3. Framework, needed for generic mechanisms such as registration of service capabilities and authentication of applications

3GPP S1 has worked on VHE/OSA stage1 for 3GPP Release99. The VHE/OSA stage1 specification (TS22.121) was approved by SA in the SA #4 meeting in Miami (21-23 June 1999). 

The OSA requirements in TS22.121 are specified in terms of service capability features. The service capability features define what functionality is offered by the Service Capabilities and the Framework to the Applications through the Application Interface. The use of service capability features is also a means to structure the functionality comparable to the way a signalling protocol is structured in a set of operations.  

The figure below illustrates the VHE and OSA concepts. Note that OSA focuses on opening up the network to applications. VHE is a broader concept in the sense that it includes all mechanisms to allow the users access to their applications with the same look and feel at any time, at any place.
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Work to be carried out

VHE stage2

· Investigate the location of user profiles: in network, in terminal or distributed? (i.e. different VHE mechanisms such as CAMEL and MExE require storage of profile data at different places).

· Define the interworking between CAMEL, MExE and SAT.

OSA stage2

· Specify the Application Interface based on VHE/OSA stage1 service capability features. This means detailling the service capability features in terms of interface classes in the Framework, Service Capabilities and Application Server. Each interface class can be defined in terms of its methods and parameters.

· Map the interface classes (and their methods and parameters) specified in the stage2 of the Application Interface onto the protocols used by the service capabilities
(e.g. mapping of Call Control interface classes onto CAP operations and parameters).

OSA stage3

· Generate IDLs for the interface classes specified in stage2 of the OSA Application Interface.

Involved groups

Group
Involvement in VHE/OSA

S1
· Support S2 in VHE/OSA stage2 work and detail requirements where needed

· Start work on requirements for VHE/OSA in UMTS Release2000

S2
· Overall coordination of VHE/OSA stage2

· Specification of OSA stage2, i.e. specification of Application Interface (in terms of interface classes)

N2
Map the interface classes of the OSA Application Interface onto the network protocols used by the service capabilities (e.g. map Call Control interface classes onto CAP protocol operations and parameters).

N2, T2, T3
Identify possible interworking between CAMEL, MExE and SAT

ETSI NA6

ITU SG2

ITU SG11

EP UMTS
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