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Foreword
This Technical Specification (TS) has been produced by the 3" 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 thefirst 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 isincremented for all changes of substance, i.e. technical enhancements, corrections, updates,
etc.

z thethird digit isincremented when editorial only changes have been incorporated in the document.
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1 Scope

The present document specifies the content of the stage one requirement for realisation of VHE.

Virtual Home Environment (VHE) is defined as a concept for persona service environment (PSE) portability 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 and the network), wherever the user may be located.

A key feature to support VHE is the ability to build services using a standardised application interface.

The OSA requirementsin release 99 TS 22.121 has been extracted into separate TS 22.127 [9].

2 References

The following documents contain provisions which, 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 aspecific reference, subsequent revisions do not apply.

* For anon-specific reference, the latest version applies.

2.1 Normative references

[1] 3G TR 21. 905 “Vocabularv for 3GPP SpeC|f|cat|ons ( Release 1999) GSM—91—94—D+gFtal—eeHuLar

(2] 3G TS22.057 GSM-22- “3rd
Generatlon Partnership Pr0|ect Technlcal SpeC|f|caI|on Group Serwces and &/stem Aspects
Mobile Execution Environment (MEXE); Service description".

(3]

Appllcatlons for M ob|Ie network Enhanced Log|c (CAM EL) SerV|ce defi n|t|on Stage 1"

[4] 3G TS 22.038: "3" Generation Partnership Project; Technical Specification Group Services and
System Aspects; USIM/SIM Application Toolkit (USAT/SAT); Service description; Stage 1"

[5] 3GPR TS 22.101: “3rd Generation Partnership Project; Technical Specification Group Services

and System Aspects “Universal-Mobile Felecommunications System-(UMTS):-Service Aspects;
Service Principles’.

[6] 3GPP TS 22.105: “3rd Generation Partnership Project; Technical Specification Group Services
and System Aspects “Yriversal-Mebie Telecommunications-System-{UMTS)-Services and
Service-CapabititiesService Toolkits'.

[7] ITU-T Recommendation Q.1701: "Framework for IMT-2000 networks".

[8] ITU-T Recommendation Q.1711: "Network Functional Model for IMT-2000".
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9] 3G TS 22.127: “3rd Generation Partnership Project; Technical Specification Group Services and
System Aspects Open Services Access (OSA)”

2.2 Informative references

[102] World Wide Web Consortium Composite Capability/Preference Profiles (CC/PP): A user side
framework for content negotiation (www.w3.0rg).

[11] 3G TS 22.115: “3rd Generation Partnership Project; Technical Specification Group Services and
System Aspects charging and billing”

3 Definitions and abbreviations

3.1 Definitions

For the purposes of the present document, the following terms and definitions apply:

HE-VASP: Home Environment Vaue Added Service Provider. ThisisaVASP that has an agreement with the Home
Environment to provide services.

Local Service: service, which can be exclusively provided in the current serving network (home or visited network) by

Service CapabilitiesService Toolkits: bearers defined by parameters, and/or mechanisms needed to realise services.
These are within networks and under network control.

Applications/ Clients: these are services, which are designed using service capability features.
Application Interface: standardised Interface used by application/clients to access service capability features.

Personal Service Environment: contains personalised information defining how subscribed services are provided and
presented towards the user. The Personal Service Environment is defined in terms of one or more User Profiles.

Home Environment: responsible for overall provision of servicesto users.

User: isalogica entity, which uses UMFSPLMN services.
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User Profile:
to various entities storing user reI ated data (e g. HLR SI M CSE non- standardlzed databas&)

Note: Concept of user profile will be enhanced significantly in following 3GPP releases.

Value Added Service Provider: provides services other than basic telecommunications service for which additional
charges may be incurred.

Virtual Home Environment: concept for personal service environment portability across network boundaries and
between terminals.

Further UMFS+elated-definitions are given in ([1], [5])36—FS22-161-

3.2 Abbreviations

For the purposes of the present document, the following abbreviations apply:

API Application Programming Interface

CAMEL Customised Application fFor Mobile nNetwork Enhanced Logic
CAP CAMEL amel Application Part

CDR Call Detail Record

CSE Camel Service Enwronment
FFS For Further Study
GSN—— GPRS Suppert-Nodes

HE Home Environment

HE-VASP Home Environment Value Added Service Provider
HLR Home Location Register

LGS | oCation-Services

MAP Mobile Application Part

ME M obile Equipment

MEXE Mobile Execution Environment
MMI— ManMachinenterface

MS Mobile Station

MSC Mobile Switching Centre

OSA Open Service Accessrehitecture
PLMN Public Land Mobile Network
PSE Personal Service Environment
SAT SIM Application Tool-Kkit
SIM Subscriber Identity Module
SMS——— Shert-Message-Serviee

USIM User Service ldentity Module
HUSSEb——Unstruetured-Supplementary-Service-Data
VASP Value Added Service Provider
VHE Virtua Home Environment

4 General Description of the VHE

Virtual Home Environment (VHE) is defined as a concept for persona service environment portability 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 and network), where ever the user may be located.

The key requirements of the VHE are to provide a user with a personal service environment which consist of:
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personalised services,
personalised User Interface (within the capabilities of terminals);

consistent set of services from the user's perspective irrespective of access e.g. (fixed, mobile, wireless etc.
Global service availability when roaming.

The standards supporting VVHE requirements should be flexible enough such that VHE can be applicable to al types of
future networks as well as providing a framework for the evolution of existing networks. Additionally the standards
should have global significance so that user's can avail of their services irrespective of their geographical location. This
impliesthat VHE standards should:

provide acommon access for services in future networks;
enable the support of VHE by future networks;
enable the creation of services;

enable personal service environment to be recoverable (e.g in the case of loss/damage of user equipment).

Roles and componentsinvolved in redisation of VHE consist of the following (also see figure 1):

home environment;

user identifiers,

Users,

terminals (simultaneous activation of terminals providing the same service per single subscription is not allowed);
serving networks;

subscriptions;

possibly value added service providers;

personal service environment;

user profiles.
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USER

Value Added Personal Provided and Home

: P Service :
Service Provider Environment Controlled by Environment

Contains
1:N
User .
Profile N:N
HE Value Added
Service Provider
USER
Value Added Pszs\zgzl Provided and Home
Service Provider Environment controlled by Environment
Contains
1N
IO User
1 General User ; N:N
i Preferences and Profile
1 Subscribed Service
Contains
1N
e , HE Value Added
: Service Profile, i.e Service Servi ceuProvi der
! Specific Service
i Preferences

The set of services from the Users point of view

Figure 1: Service Provisioning From User's point of View

The Home Environment provides and controls services to the user in a consistent manner. The User's personal service

environment isa comb| nati on of serw ces and personal isation mformaﬂon{d&senbed%theuser—pmﬁde)—?heaser—may

ier—examptebaﬂgat_\NGFI(—Wéheeaper—aﬁ—heme SerV| ces prowsuoned to the user may aI Iow or reqw re personal |sat| on
by the user.

The Home Environment provides services to the user in a managed way, possibly by collaborating with HE-V ASPs, but
thisistransparent to the user. The same service could be provided by more than one HE-VASP and HE-VASP can
provide more than one service.

Additionally, but not subject to standardlsetlon the user may access serwces dlrectly from Val ue Added Serwce
Prowders, see chgpter 6. 2 ) , . . :
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Services inr-from-release-2000-and-beyond can be created from enhanced version of existing service-capabititiesService
Toolkits. (e.g CAMEL, MEXE, OSA and SAT) plus any new service-capabititiesService Toolkits with possible addition
of 1P capabilities.

The following options shall be available in the standards to enable service delivery in the rew architecture:

= mechanisms [2] which allow the network to understand the limitations of the terminal and thereby take appropriate
actions..

5 Support of services within the VHE

VHE shall support VHE services from previous releases and new services built on service toolkits . Later 3GPP
rel easesdevelopments will provide support for awider range of servicesinlaterreleases.

Per sonal Service Environment

(Customised/Portable)

Applications/Clients

T O e
ervice

PR
apability-Features

————————————————————————————————— Application Interface

Proprietar’ SerViC?_
Service Capability Features
Capability Accessible to Applications/Clients

Feature via Standardised Application
Interface

Proprietar’ Service

Service Capabilities
Capability Pre-set by Standards, e.g.
CAMEL, SAT, MEXE, access to

................................ Standardised :-:-eeseerererrereenenni - DEArErs ete.

3GPP services will generaly not rely on the traditional detailed service engineering (evident for supplementary services
in second-generation systems), but instead provides services using generic toolkits.

3GPP



Services can be built using network and/or terminal functions offered via service toolkits eapabiity-features (F}, [2],
[3], [4], F9}-[949],). The set of services available to a user within the VHE is personalised by a set of user profiles
unique to that user.
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Application
Interface

ervice
apability
eatures (+)

Service

(+) ... tendardisedinterfaces  [GHe8
(+) ... to bestandardised

: : " isation of s :

terminal view

The following are examples of services offered through VHE:-

STANDARDISED SERVICES (Supplementary Services, Tele-Services, etc.) are implemented on existing PLMN
GSMAUMTSentities (e.g. HLR , MSC/VLR and terminal) on a vendor specific basis, using standardised interfaces
(MAP, etc.) for service communication (e.g. downloading of service data). Availability and maintenance of these
Servicesis also vendor dependent.

OPERATOR SPECIFIC SERVICES (OSS) are not standardised and could be implemented at the
GSMAUMTFSPLMN entities (e.g. HLR) on avendor specific basis or using GSM ph 2+ mechanisms (CAMEL, SAT,
MEXE). These tool-kits use standardised interfaces to the underlying network (e.g. CAP, MAP) or use GSM Bearersto
transport applications and data, for example, from the MEexE service environment of SAT server to the MS/SIM. The
implementation of these operator specific services on the different platforms (CSE, MEXE service environment /SAT
Server, MSs) isdone in a completely vendor specific way and uses only proprietary interfaces.

Other APPLICATIONS are like OSS not standardised. These applications will be implemented using standardised
interfaces to the Service-CapabititiesService Toolkits (Bearers, Mechanisms). The functionality offered by the different

Service CapabititiesService Toolkits are defined by them directly Serviee-Capabitity-Features—TFhese Service Capabitity
Featureswit-be-standardised and can be used by the application designers to build their applications.

Within the network Service Toolkits are accessible via standardised APIs, for example, OSA APIs.

W|th| nthe terml nals Serwee@apabmnaeSerw ce Tool kits are access ible via APIs, for example, MEXE and SAT APIs;
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The terminal can communicate, using GSMAJMFS-bearers services, with applicationsin the network viathe service
capabitity toolkits featureswhichfeatures, which may be optionally realised for MEXE service environment and SAT-
Servers.

USER

Value Added P;f\?lz:' Provided and Home
Service Provider Environment controlled by Environment
Contains
LN
[ User
General User ; N:N
i Preferences and Profile
:_Subscribed Service |
Contains
1:N
e . HE Value Added
1 Service Profile, i.e| Service . ;
' ! Service Provider
i Specific Service
i _Preferences

The set of services from the Users point of view

Figure-4

6 VASP Relationship to VHE

6.1 Home Environment VASP (HE-VASP)

The Home Environment may allow HE-V ASPs access to its service toolkits in the network, the USIM and in the ME
for the execution of services provided by the HE-VASP. The Home Environment provides mechanisms to support
identical services provided by HE-V ASPs when the user moves across network boundaries and between UEs.

There may be some information, which is shared between the Home Environment and the HE-VASP (for example
current capabilities), however thisis outside the scope of standardisation.

6.2 Value Added Service Provider (VASP)

The user may access services directly from Value Added Service Providers. Services obtained directly from VASPs are
not managed by the Home Environment and therefore are not part of the VHE offered by the Home Environment.

M echanisms may be provided which allow the user to discover those services obtained directly from VASPs and
personalise those services. These mechanisms are outside of the scope of VHE.

There are no VASP requirements to support VHE. It is noted that with mechanisms such as CC/PP, VASPs may
indirectly implement VHE stored user profiles during Capability Negotiation (e.g. using HT TP next generation),
however thisis outside the scope of standardisation.

i1l hani
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7632 Personal Service Environment

The Personal Service Environment describes how the user wishes to manage and interact with their communications
services. The PSE is a combination of alist of subscriptions (detailing provisioned services), preferences associated with
those services, terminal interface preferences and other information related to the user's experience of the system. Within
the PSE the user can manage multiple subscrlptlons eg. both bus ness and personal multiple terminal types and exprees
location and temporal preferences. . , .

Note: Concept of user profile will be enhanced significantly in following 3GPP releases.
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8

Requirements for Support of VHE

Note that many of thebelew requirements below are fulfilled without VVHE specific 3GPP stage 2/3 specifications

support in release 4. The Below requirements below may generally be supported e.g. by:

general standardised protocols functionalities (e.g. MAP);

functionality provided by the existing toolkits;

roaming agreements between operators and GSM associ ation recommendations;

non-specified application level functionality.

8.1

User Requirements of VHE

The user shall have the possibility to manage services as well as the appearance of the services. It shall be possible for

the user to:

personalise services;

Personalised User Interface (within the capabilities of terminals);

access services from any network or terminal subject to network capabilities, terminal capabilities and any

restrictions imposed by the home environment;

use services in a consistent manner irrespective of serving network and terminal, within the technical limitations;

access new services provided by the Home Environment;

modify a user profile(for example to include new services) from any location, within the technical limitations;

activate or deactivate user services,

discover which local services are available;

access |ocal servicesin a secure manner;

interrogate current user service and user interface settings;

-Be aware of limitations of services, which may result from different terminals and or serving network capabilities.

8%. 23 Home Environment Requirements for VHE Provision

It shall be possible for the home environment to:

control access to services depending on the location of the user, and serving network;
control accessto services on a per user basis e.g subject to subscription;

control access to services depending on availabl e service-capabititiesService Toolkits in the serving network, and
terminas;

manage service delivery based on for example end to end capabilities and/or user preferences,
reguest version of specific services supported in serving network and terminal;

request details (e.g. protocol versions and APl versions) of available service-capabititiesService Toolkits
supported in the serving network, and terminals;
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define the scope for management of services by the user, for services provided by the HE, supported by a
standardised method for accessing uniquely addressable user profiles (FFSEs);

handle charging for services,(as-defined-in-clause 11);
inform the serving network of the type of charging (i.e. prepaid or/and postpaid) for any required service;

inform the serving network of the threshold set for a given service required by the user and charged on a prepaid
account;

inform the serving network how to manage a service for which the threshold has been reached,;

manage the prepaid accounts (e.g. increase, decrease the credit, or pass the information to any application which
manages the credit);

deploy servicesto users or groups of users;

manage provision of servicesto users or groups of users.

8.38  Serving Network Requirements for VHE Provision

The serving network should not need to be aware of the services offered via the home environment.

The user/home environment may request eapabititieswhich-are-necessary-te-suppertcapabilities, which are necessary to

support, home environment services.

It shall be possible for the serving network to perform the following:

the serving network shall provide the necessary service-capabititiesService Toolkits to support the services from
the home environment as far as possible;

dynamically provide information on the avail abl e service-capabittiesService Toolkits in the serving network;
provide transparent communication between clients and serversin terminals and networks;

exchange reguest the charging information (type of charging, threshold for prepaid services and behaviour if the
threshold is reached) for any service possibly required by the user;

handl e the call according to the instructions received by the home environment regarding charging activities;

inform the home environment of the chargeable events (e.g. send CDRs, ...).
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910 Usaqe of eX|st|nq Applmabnﬂyelf—toolklts

940.1 CAMEL

Release 20004 shall wilt be able to use CAMEL plus any improvements for CAMEL release 4- [3]following-Release 99
{e-gPhesa D -plusprevieusverstons. e—FS22.078

VVHEhRe requirements on CAMEL:

. Users shall be able to use the|r existi ng CAMEL services |n a consistent manner with beth-CS serwcesanerP

940. 2 MEXE

Release 42000 shall wilt be able to use MEXE improvements following Release 99 plus previous versions of [2]

940. 3 USAT

Release 4 2000-shall wiH be able to use USAT improvements following Release 99 plus previous versions of [4]

910. 4 Open Service Access rehitecture (OSA)

Release 4 2000-shall be-wit-be able to use OSA [9].

3GPP



102 Charging requirements

Services, which are provided as part of the VHE, may be subject to charge at the discretion of the home environment

There are several forms of charging which shall be available to the home environment. It shall be possible for the home
environment to charge in the following instances:

subscription:

- theuser'sregistration to use services may be subject to charge.
service transfer:

- thetransfer of services and/or information to the user MS or USIM may be subject to charge.
service upgrading:

- the upgrading of previously transferred servicesto the user's MS or USIM may be subject to charge
(automated upgrading of services may be subject to a different charge).

service usage:
- the usage of services by a user may be subject to a charge.
roaming:
- the usage of VHE services when roaming may be subject to additional charges.
Refer to [11] UMIFS22.15for further details.

Other charging requirements may be identified and are fer-FFS.

113  Security requirements

The mechanisms supporting VHE shall maintain a secure environment for the user and home environment.

The specific security requirements are FFS.
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Annex A (informative):
Service examples to be considered in VHE

The following table shows the service examples to be considered in VHE.

Table A1
Benchmark Services Abb Priority
Abbreviated Dialling ABD A
Account Card Calling ACC B
Automatic Alternative Billing AAB A
Call Distribution CD A
Call Forwarding CF A
Call Hold CH A
Call Rerouting Distribution CRD A
Call Transfer TRA A
Call Waiting CW A
Completion of Call to Busy Subscriber CCBS A
Conference Calling CON A
Credit Card Calling CCC B
Destination Call Routing DCR A
Follow-Me Diversion FMD A
Freephone FPH A
Global Virtual Network Service GVNS A
Hot Line HOT A
International Telecommunication Charge Card [ITCC B
Internetwork Freephone IFPH A
Internetwork Mass Calling IMAS A
Internetwork Premium Rate IPRM A
Internetwork Televoting IVOT A
Malicious Call Identification MCID A
Mass Calling MAS A
Message store and forward MSF A
Multimedia MMD B
Originating Call Screening OCS A
Premium Rate PRM A
Security Screening SEC A
Selective Call Forward on Busy / Dont' answer _ |SCE A
Split Charging SPL A
Televoting VOT A
Terminating Call Screening TCS A
Terminating Key Code Protection TCKP B
Universal Access Number UAN B
Universal Personal Telecommunication UPT A
User-Defined Routing UDR B (FFS)
Virtual Private Network VPN A

Benchmark services listed above could be realised by servicetoolkitseapabiity-features.
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Annex B (informative):
Change history

TSG SA# [SA Doc. SAl Doc Spec CR |Rev |Rel Cat |Subject/Comment Old New

SA#04 22.121 3.0.0

SP-05 SP-99442 |S1-99809 22.121 |002 R99 B | Virtual Home Environment. 3.0.0 |3.1.0

SP-05 SP-99442 |S1-99845 [22.121 |003 R99 B |Addition of IP4 Addressing 3.0.0 |3.10

SP-05 SP-99442 |S1-99535 (22.121 |004 R99 B |Charging capabilities 3.0.0 |3.10

SP-07 SP-000067 |S1-000107 [22.121 |005 R99 F |Clarification of service capabilities 3.1.0 |3.20

SP-07 SP-000067 |S1-000156 [22.121 |006 R99 C |Information Transfer service capability 3.1.0 |3.20
feature

SP-08 SP-000204 |S1-000267 [22.121 |007 R99 F |Modification of section 10.2.6 on reducing  [3.2.0 |3.3.0
the scope of the VHE/OSA regirements

SP-08 SP-000204 |S1-000283 |22.121 |008 R99 F |Removal of section 10.2.3 Address 3.2.0 |3.3.0
Translation SCF

SP-08 SP-000204 |S1-000285 |22.121 |009 R99 F |Modification of section 10.2.9 to reduce 3.2.0 |3.30
scope of User Profile Management service
capabilities

SP-08 SP-000204 |S1-000334 [22.121 |010 R99 F  |Alignment of VHE Stage 1 top VHE/OSA 3.2.0 |3.3.0
Stage 2 and stage 3

SP-09 SP-000387 |S1-000566 |22.121 |011 R4 C _|VHE in ROO User Profile 3.3.0 |4.0.0

SP-09 SP-000387 |S1-000565 |22.121 |012 R4 C |VHE in ROO 3.3.0 |4.0.0

SP-09 SP-000381 |S1-000640 |22.121 |013 R4 D |Change of MEXE name 3.3.0 |4.0.0

SP-09 SP-000387 [S1-000564 [22.121 |014 R4 D |Realisation of Application interface 3.3.0 [4.0.0

SP-09 SP-000387 [S1-000569 [22.121 |015 R4 B |Synchronisation of distributed user profiles |3.3.0 [4.0.0

SP-09 SP-000387 [S1-000570 [22.121 |016 R4 B |Uniquely addressable user profiles 3.3.0 |4.0.0

SP-09 SP-000387 [S1-000571 [22.121 |017 R4 D |VASP indirect support of VHE 3.3.0 |4.0.0
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Foreword
This Technical Specification (TS) has been produced by the 3" 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 thefirst digit:
1 presented to TSG for information;
2 presented to TSG for approval;
3 or greater __indicates TSG approved document under change control.

y thesecond digit isincremented for al changes of substance, i.e. technical enhancements, corrections, updates,
etc.

z thethird digit isincremented when editorial only changes have been incorporated in the document.
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1 Scope

The present document specifies the content of the stage-ereStage 1 requirement for realisation of VHE.

Virtual Home Environment (VHE) is defined as a concept for persenal-service-envirenmentPersonal Service
Environment (PSE) portability across network boundaries and between terminals. The concept ofthe VHE is such that
users are consistently presented with the same personalised features, User Interface customisation and servicesin
whatever network and whatever terminal (within the capabilities of the terminal and the network), wherever the user may
be located.

2 References

The following documents contain provisions, which, 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 aspecific reference, subseguent revisions do not apply.

» For anon-specific reference, the latest version applies.

2.1 Normative references

[1] 3GTR 21 905: “Vocabulary for SGPP Specmcatlons (Release 1999) [2] 3G TS 22.057-3¢d

M obi I e Executl on EnV| ronment (M ExE) SerV| ce d&eenptlenl lescri Qtl on”.

[3] 3G TS 22.078: “Customised Applications for Mobile network Enhanced Logic (CAMEL); Service
definition - Stage +~1".

[4] 3G TS 22.038:3%22.038: “3" Generation Partnership Project; Technical Specification Group
Services and System Aspects; USIM/SIM Application Toolkit (USAT/SAT); Service description;
Stage 1"

[5]

6]

sttemAspeetsseme&sandéemeeleeHﬁs'— Serwces and Serwce Capabl lities’.

[7] ITU-T Recommendation Q.1701: “Framework” Framework for IMT-2000 retweorks-networks’.
[8] ITU-T Recommendation Q.1711: “Netweork"Network Functional Model for HMF-2000"-

—IMT-2000".

[9]
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22— Informativereferences?22.100: “UMTS phase 1”.

[10] 3G TS 23.127: “Virtua Home Environment/Open Service Architecture”.
[11] 3G TS 22.127: “Open Services Access (OSA) ”.
2.2 Informative references
Bol12] World Wide Web Consortium Composite Capability/Preference Profiles (CC/PP): A user side

framework for content negotiation (www.w3.0rg).

[13] 3G TS 22.115 “Charging and Billing”

3 Definitions and abbreviations

3.1 Definitions

For the purposes of the present document, the following terms and definitions apply:
Applications/ Clients: these are services, which are designed using service capability features.

Home Environment: responsible for overall provision and control of the Personal Service Environment of its
subscribers.

HE-VASP: Home Environment Vaue Added Service Provider. ThisisaVASP that has an agreement with the Home
Environment to provide services.

Local Service: services, which are provided by current serving network (home or visited network).

Personal Service Environment: contains personalised information defining how subscribed services are provided and
presented towards the user. The Personal Service Environment is defined in terms of one or more User Profiles.

Services: services are the user experience provided by more or one applications.

Service Toolkits : bearers defined by parameters, and/or mechanisms needed to realise services.

User: isalogical entity, which uses PLMN services.

User Services Profile: contains identification of subscriber services, their status and reference to service preferences.

Value Added Service Provider: provides services other than basic telecommunications service for which additional
charges may be incurred.

User Profile: A set of information necessary to provide a user with a consistent, personalised service environment,
irrespective of the user location or the terminal used (within the limitations of the terminal and the serving network).

Virtual Home Environment: concept for personal service environment portability across network boundaries and
between terminals.
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Further definitions are given in (15D [5]

3.2

Abbreviations

For the purposes of the present document, the following abbreviations apply:

API Application Programming Interface

CAMEL Customised Application for Mobile networkNetwork Enhanced Logic
CAP CAMEL Application Part

CDR Call Detail Record

CSE CamelCAMEL Service Environment

FFS For Further Study

HE Home Environment

HE-VASP Home Environment Value Added Service Provider
HLR Home Location Register

MAP Mobile Application Part

ME M obile Equipment

MEXE Mobile Execution Environment
MS—— Mobile Statien

MSC Mobile Switching Centre

OSA Open Service Access

PEMN— Public Land Meobile NetworkPSE  Personal Service Environment

SAT SIM Application Toolkit

SIM Subscriber Identity Module

UE User Equipment

USAT Universal SIM Application Toolkit
USIM User Service ldentity Module
VASP Vaue Added Service Provider
VHE Virtual Home Environment

4

General Description of the VHE

Virtual Home Environment (VHE) is defined as a concept for personal service environment portability 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 and network), where ever the user may be located.
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The key requirements of the VHE are to provide a user with a personal service environment which consist of:
- personalised services;
- personalised User haterfacedata (within the capabilities of terminals);

- consistent set of services from the user's perspective irrespective of access e.g. (fixed, mobile, wireless etc.
Global service availability when roaming.

The standards supporting VHE requirements should be flexible enough such that VHE can be applicable to all types of
future networks as well as providing aframework for the evolution of existing networks. Additionally the standards
should have global significance so that user's can avail of their services irrespective of their geographical location. This
implies that VHE standards should:

- provide acommon access for services—-future-networks;
- enablethe support of VHE-by-future-networks;
- enable the creation of services;
- enable personal service environment to be recoverable (e.g. in the case of loss/damage of user equipment).
Roles and components involved in realisation of VHE consist of the following {also see figure 1)
- home environment;
- USErs;
- terminals (simultaneous activation of terminals providing the same service per single subscription is not alowed);
- servingvisited networks;
- subscriptions;

- possibly value added service providers;

USER
Value Added PSZS\%Z' Provided and Home
Service Provider Environment controlled by Environment
Contains
1N
IO User
General User ; N:N
i Preferences and Profile
1 Subscribed Service
Contains
1N
N s ) HE Value Added
: Service Profile, i.e Service Servi ceuProvi der
! Specific Service
i Preferences

The set of services from the Users paint of view
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- Figurel:-Service Provisiening-From-User'spoint-of \Viiewper sonal service environment; (set of User Profiles)

USER
Contain 1:N
I
Value [ H
Add(_ad Service | USER ome
Provider )
PROFILE — Environment
momsmmomteos ! I Provided and
, General User | controlled by
| Preferencesand | .
! subscribed . NN
! ! Contain 1:N
HE VASP
I
[
fommmmmm e I_ -- SERVICE
i ServiceProfile !
1 i.e specific ! —
| services :
! 1

Figure 1: VHE Role Model User’s View
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Home Virtual Home
Environment Environment
\] N
] # USER
USER PRCFILE
PRC{ILE ©) /\ ~
~
Sa - N HESERUE
He ~ Aaxssibe
Senics —— = - - thraugh isited N
Sugaoted y N Netwark T T T
1 Savias 1 I \sited
by Hare : : Netwark '
Netwak : : ' . I
—————— | Sevcs :
ROAVED I
Hare o I
NETWORK NETVWCRK
Privileged Limited
— | access = = ( Access

Figure 2: VHE Role Model Operator’s View

A set of one or more user profilesis defined for the user in the HE. Within the HE, the user may activate one of its user
profiles. The service behaviour of the services depends on the active User profile. Services provisioned to the user may
allow or require personalisation by the user. It is the activated User Profile, which personalises the user’s servicesin the
HE. The user may have a number of user profiles, which enable her to manage communications according to different
situations or needs, for example being at work, in the car or at home.

Figure 2 shows the operator’s view of the Virtual Home Environment concept.

The Home Environment provides and controls services to the user in a consistent manner.

\ A

¢ It provides the necessary means to create and maintain a set of user profile.

¢ The Home Environment also may support — through its Service Toolkits in the network, the USIM and in the ME —
the execution of services..

e Theuser's Home Environment uniquely identifies the user in the telecommunication networks supported by the
Home Environment.

Home-Environment Value added Service Providers (HE-VASPS): The Home Environment provides services to the
user in amanaged way, possibly by collaborating with HE-V ASPs, but this is transparent to the user. The same service
could be provided by more than one HE-VASP and HE-V ASP can provide more than one service.

Value Added Service Providers: Additionally, but not subject to standardisation, the user may access local services
directly from Value Added Service Previders-see-chapter-6-2:
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Providers and serving network. The Home Environment does not support services obtained directly from VASPs or
serving network outside home network. VASP has no service agreement with the Home Environment.

User Profile: The user can define one or more User Profiles according to their needs. The user’s Home Environment
manages the User Profile(s).

Services can be created from enhanced version of existing Service Toolkits. (e.g. CAMEL, MEXE, OSA and USAT)
plus any new Service Foeotkitsservice toolkits with possible addition of 1P capabilities.

The following options shall be available in the standards to enable service creation and delivery in the new architecture:

=  Toolkits enhanced to control |P multimedia services, which will allow applications to be deployed in a vendor
independent manner

= the VHE concept that enables toolkits not standardised by 3GPP to be used to deliver services (e.q. adoption of 1P
recommendations to facilitate the | P applications)

*  mechanisms2}M echanisms which allow the network to understand the limitations of the terminal and thereby take
appropriate actions-.

5 Support of services within the VHE

VHE shall support VHE services from previous releases and new services built on service tootkits—|Later 3GPP
releasesService Toolkits. Later 3GPP developments will provide support for awider range of servicesin later releases.

3GPP services will generally not rely on the traditional detailed service engineering (evident for supplementary services
in second-generation systems), but instead provides services using generic toolkits.

Services can be built using network and/or terminal functions offered via service teotkits {2} {314}1-191)-Service
Toolkits ([2], [3]. [4]. [9], [10], [11]). The set of services available to a user within the VHE is personalised by a set of

wserprofitesUser Profiles unique to that user.

The following are examples of services offered through VHE:-

STANDARDISED SERVICES (Supplementary Services, Tele-Services, efc.) are implemented on existing PLMN
entities (e.g. HLR , MSC/VLR and terminal) on a vendor specific basis, using standardised interfaces (MAP, etc.) for
service communication (e.g. downloading of service data). Availability and maintenance of these Servicesisaso
vendor dependent.

OPERATOR SPECIFIC SERVICES (0SS) are not standardised and could be implemented at the PLMN entities (e.g.
HLR) on avendor specific basis or using GSM ph 2+ mechanisms (CAMEL, USAT, MEXE). These tool-kits use
standardised interfaces to the underlying network (e.g. CAP, MAP) or use GSM Bearers to transport applications and
data, for example, from the MEXE service environment of USAT server to the MSISIM-UE/USIM. The implementation
of these operator specific services on the different platforms (CSE, MEXE service environment /USAT Server,
MSs)UES) isdone in a completely vendor specific way and uses only proprietary interfaces.

Other APPLICATIONS are like OSS not standardised. These applications will be implemented usi ngstandardised
Haterfacesto-the Service Toolkits (Bearers, Mechanisms). The functionality offered by the different Service Toolkits
areis defined by them directhy-directly, and can be used by the application designers to build their applications.

Within the network Service Toolkits are accessible via standardised APIs, for example, OSA APIs.

Within the terminals Service Foelkitsarefunctionality is accessible via APIs, for example, MEXE and SATF-APIs-USAT
APIs.

The terminal can communicate, using bearers services, with applications in the network via the-service-teotkitsfeatures;
which-may-befunctionality optionally realised for MEXE service environment and USAT-servers.
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6 High Level VHE Requirements

6.1 User Requirements

The user shall have the possibility to manage services as well as the appearance of the services. It shall be possible for
the user to:

- personalise services,

- Personalised-Yser-tnterfacepersonalise User data (within the capabilities of terminals);

- access services from any network or terminal subject to network capabilities, terminal capabilities and any
restrictions imposed by the heme-envirenment;Home Environment;

- useservicesin aconsistent manner irrespective of serving network and terminal, within the technical limitations;
- access new services provided-byin the Home Environment;

- modify auserprofite(forUser Profile (for example to include new services) from any location, within the
technical limitations;

- activate or deactivate user services,

i chl : ilable:
~—accesslocal-services h-a-secure-manner;
- interrogate current user service and user interface settings;

- select aparticular User Profile;

- _indicate (on asession by session basis if necessary) to which subscription charges are to be applied ;

recover UE resident User Profile information to protect against oss or damage of user equipment. -

not be restricted from discovering and accessing local services,

- —-Bebeaware of limitations of services, which may result from different terminals and or serving network
capabilities.

8-26.2 Home Environment RequirementsforV\HEProvision

It shall be possible for the home environment to:
- control access to services depending on the location of the user, and serving network;
- control accessto services on a per user basis e.g subject to subscription;
- control access to services depending on available Service Toolkits in the serving network, and terminals;
- manage service delivery based on for example end to end capabilities and/or user preferences;
- reguest version of specific services supported in serving network and terminal;

- request details (e.g. protocol versions and APl versions) of available Service Toolkits supported in the serving
network, and terminals,
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manages%heaedﬁ)—network support of User Profile manaqement (e.q. actlvate modlfv) ina standardlsed

manner.

handle charging for services (as defined in clause 11);

- deploy servicesto users or groups of users;

- —manage provision of servicesto users or groups of users.

- 83 Serving-Network-Requirementsfor\VHE Provisienrecover UE resident User Profile information to protect

against loss or damage of user equipment

6.3 HE-VASP Requirements

The Home Environment Value Added Service Provider offers services to a user within the Virtual Home Environment.
The HE-VASP may store user related, service specific information in application servers outside the Home
Environment. This information can be requested by authorised HE-Services using references in the User Profile (e.g. in
the form of an URL), managed by the Home Environment (cp. clause 7).

The Home Environment Value Added Service Provider shall be able to:

- _manage references in User Profiles related to its service specific data outside the Home Environment;

- request user terminal capability information via standardised mechanisms subject to limitation of what is known in
the HE

offer dynamically new servicesto a user;

- __have secure access to User Profile data as authorised by the Home Environment;

- __manage access to HE-VASP Services;

- process HE-V A SP services chargeable events at the discretion of the HE (cf. clause 10);

- refresh current HE-VASP User Profile information on request from HE

6.4 Visited Network Requirements

The serving-network-should-net-needvisited network is not required to be aware of the services offered via the heme
envirenment:-Home Environment.

The userfhome-envirenment-may-reguestuser/Home Environment may request information on capabilities, which are
necessary to support, heme-envirenmentthe Home Environment services.

It shall be possible for the servingvisited network to perform the following:
- theserving-network-shall-support user access to services in the heme-envirenment;Home Environment.
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- dynamicaly provide information on the available Service Toolkits in the-servingits network;

- provide transparent communication between clients and serversin terminals and networks;

- exchange _exchange the charging information (type of charging, threshold for prepaid services and behaviour if
the threshold is reached) for any service possibly required by the user;

- handle the ealtservice according to the instructions received by the heme-envirermentHome Environment
regarding charging activities;

- inform the heme-envirenmentHome Environment of the chargeable events (e.g. send CDRs, ...).

6.5 Relationships within VHE

6.5.1 Home Environment VASP (HE-VASP)

The Home Environment may allow HE-V ASPs access to its Service Toolkits in the network, the USIM and in the ME
for the execution of services provided by the HE-VASP. The Home Environment provides mechanisms to support
identical services provided by HE-V ASPs when the user moves across network boundaries and between UEs.

There may be some information, which is shared between the Home Environment and the HE-VASP (for example
current capabilities), however thisis outside the scope of standardisation.

6.5.2 Value Added Service Provider (VASP)

The user may access services directly from Value Added Service Providers. Services obtained directly from VASPs are
not managed by the Home Environment and therefore are not part of the VHE offered by the Home Environment.

M echanisms may be provided which allow the user to discover those services obtained directly from VASPs and
personalise those services. These mechanisms are outside of the scope of VHE.

There are no VASP requirements to support VHE. It is noted that with mechanisms such as CC/PP, VASPs may
indirectly implement VHE stored User Profiles during Capability Negotiation (e.q. using HT TP next generation),
however thisis outside the scope of standardisation.

6.5.3 Local Service Relationship to VHE

Local services are not supported by VHE, however VHE should not preclude discovery and access to local services.

7 Personal Service Environment

The Personal Service Environment describes how the user wishes to manage and interact with their communications
services. The PSE is a combination of alist of subscriptions (detailing provisioned services), preferences associated with
those services, terminal interface preferences and other information related to the user's experience of the system. Within
the PSE the user can manage multiple subscriptions e.g. both business and personal, multiple terminal types and express
location and temporal preferences.
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User Profiles

The User Profile is the collection of all subscriber data, including both Personalised data (e.g UE interface preferences

set within the capabilities of the UE and serving network) and User Services Profile (preferences associated with

subscribed services)

The User Profile data may be either by indirect reference and/or direction inclusion in the User Profile, namely:-

aset of one or more references (e.g. URLS) in the User Profile where the User Profile data may be found; this

method represents the indirect referencing model

directly contained in the User Profile identifying services data; this method represents the direct referencing

model

The User Profile may consist of both static and dynamic data, including status information.

Standardised User Profile data may be located in one or more entities, e.q.

in the Home Subscriber Services (HSS)

in the Call State Control Function (CSCF)

in the user's (U)SIM application on the UICC

on the mobile equipment (ME)

in application-specific databases

etc.

however the location or format of such datais will be replaced in stage 2 and 3 documents . Access to the User Profile

shall be supported in a secure standardised way.

The following aspects of the User Profile, subsequently defined, shall be supported: -

Classification

Location and distribution

Management, provisioning and access

Default policies

Synchronisation

Security and privacy

Format

It is the support of the services and personalisation information in the User Profile, which enables the concept for the

user.
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Wireless Networ k

Figure 3: Distribution Model of the User Profile

Editor’s note: This diagram has to be changed.

7.2 Classification of User Profile data

The User Profile shall support the following types of data

. Personalised data (e.g UE interface preferences set within the capabilities of the UE and serving network)

. User Service Profile (preferences associated with subscribed services)

7.3 Selection and activation of User Profiles

It shall be possible, per user, for the network operator, HE-VASP and user to:

e activate aUser profile

¢ deactivate aUser profile

¢ select adefault User profile

Where the user has more than one User Profile the selection/activation of a particular User profile shall be supported in
the following ways:

«  Satically: the user explicitly selects one of the User Profiles as the active one;

*  Dynamically: the appropriate User Profile is selected automatically (e.q. selection is based upon some criteria
such astime of day, location, terminal used etc.).

Each User Profile shall have a uniquely addressable identity.
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7.4 Location and distribution of User Profiles

The User Profile information may be partly stored in the UE ((U)SIM and ME), the Home Environment (e.g. HSS) and
in the HE-VASP. The HE must be able to recreate all parts of the User Profile at all times. Hence in the event of
|loss/damage of the UE (USIM or ME), the User Profiles must be fully recoverable and be used to reconfigure a new UE.

There maybe some User Profile information stored outside the User Profile e.g. with VASP or in the UE (user's
homepage), however thisis outside the scope of standardisation. There is no requirement for backup and recovery of
this data by the Home Environment.

Location and distribution of the User Profile shall be supported between the following entities.-

. (U)SIM
. M obile Equipment (ME)

. Home Environment (e.q. HSS, CSCF, |ocation servers, application servers etc.).

NOTE: To ensurethat User Profiles are applicable to as wide a community of terminal and network types as
possible, existing work on this topic in other standards fora should be considered. One possibility is the
work of the World Wide Web Consortium on the Composite Capability/Preference Profile [12].

7.5 Management, provisioning and access to User Profiles

It shall be possible, per user, to permit secure authorised access by the network operator, HE-VASP and user to

e create one or more User Profiles

*  reguest information contained in a User Profile

¢ deleteaUser Profile

*  modify aUser Profile

¢ define the default User Profile

* definethe criteriafor automatically selecting User Profiles

7.6 Default policies for User Profiles

It shall be possible, per user, to permit secure authorised access by the network operator, HE-VASP and user to support
policy management for User Profiles, enabling definition of the following for User Profiles

e featureinteraction policy

¢ QoS policy

¢ Rating plan policy

e Content filter policy

7.7 Svynchronisation of the User profile

M echanism(s) shall be standardised to support the synchronisation of the User Profile information stored in the ME,
(U)SIM), and Home Environment. The user shall have the overall authority when synchronisation of User Profileis
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required. It shall be possible for the user to pre-define when synchronisation of the User Profile should take place (e.q.
when services data is modified).

Editors note: who invokes Synchronisation

Synchronisation of the User Profile shall be supported between the following entities:-

. (U)SIM
. M obile Equipment (ME)

. Home Environment (e.q. HSS, CSCF, |ocation servers, application servers etc.).

Synchronisation of User profiles with VASP (i.e. not owned by the HE) is outside the scope of these TS.

7.8 Format of the User profile

The format of the User profile datawill be handled in stage 2 and 3 document, , and shall be standardised in stage 2 and
3 specification.

The semantics and syntax of User Profiles shall be standardised to support access, interoperability and synchronisation,
and to ensure access to User Profile data independently of which toolkit was used to create the service. Standardised
access to User Profiles data shall be available to enable:-

. management (e.q. by the network operator)

. provisioning (e.g. by the user, network operator, services etc.)

and shall be supported from the following entities:-

. (U)SIM
. M obile Equipment (ME)

. Home Environment (e.q. HSS, CSCF, |ocation servers, application Servers etc.)

7.9 Security of the User profile

Secure mechanisms shall be available for the transfer of User Profile data to, from or between authorised entities.
Access to User Profile data shall only be permitted in an authorised and secure manner. The secure mechanismsto be
applied shall be appropriate to the level of confidentiality of the data, the endpoints of the transfer and the routes that are
available for the transfer of the data. The owner of the data, normally the body storing the master copy of the data, shall
be responsible for applying the appropriate level of security to the transfer of the data.

The secure mechanisms available shall include the following:

¢ Before any user datatransfer takes place, it shall be possible for the sender of the datato verify the identity of the
recipient.

¢ |t shall be possible for the recipient of data to identify the sender.

* ltispermissiblefor either the sender or recipient of datato employ the services of athird party, known to, and
trusted by, both in order to provide authentication of identity.

¢ Thevalidity of an authentication of identity shall, if required, be subject to a maximum time limit.

¢ |t shall be possible for the sender of data to render the data to be unreadable by any party not authorised to receive
it.

¢ |t shall be possible for the recipient of data to detect whether the sender has made any change to the data subsequent
to itstransmission.
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¢ The security mechanisms shall provide verification that the data has been sent by the sender and received by the
recipient (non-repudiation).

¢ |t shall be possible for the sender and/or the recipient to create an audit log of all data transfer transactions of a
specified type, provided that this requirement is made known before any transfer takes place.

8 Components of VHE

The user's services in the Virtual Home Environment shall be enabled by support of: -

e the User Profile

together with any combination of :-

¢ thegeneric bearers (defined by QoS)

¢ call control (e.q. |P multimedia or circuit switched )

¢ and any combination of the Service Toolkits (i.e. MExXE[2], CAMEL[3], USAT [4], OSA[11]) on which the
services are built

Additionally, non-3GPP standardised Service Toolkits from the IT and |P world may be used to enhance VHE services.

9 Usage of existing toolkits

Improvements for VHE to support | P multimedia services shall be supported, e.g. improvements to service toolKkits,
service capability servers and User Profile etc. Thiswill give operators and 3rd party service devel opers the opportunity
to create | P multimedia applications and services for networks supporting | P services.

Existing 3GPP toolkits (such as CAMEL, MEXE, USAT and OSA), and non-3GPP toolkits shall be used when
available.

9-1VHE shall include new (if required) and enhanced service toolkits to support | P multimedia services.

9.1 CAMEL

Release 45 shall be able to use CAMEL plus any improvements for CAMEL [3]

VHE shall be able to use CAMEL improvements on previous CAMEL releases (e.qg. Phase 4) of TS22.078

release4-[3]The VHE requirements on CAMEL:CAMEL are FFS

» Usersshal be ableto usetheir existing CAMEL services in a consistent manner with both CS servicesand |P
multimedia services. This shall occur in atransparent fashion and the user need not be aware of whether the
serviceis either circuit switched or packet switched. The same look and feel of the service shall be
maintained.

9.-2 MEXE

Release 45 shall be able to use MEXE improvements foHowing-Release 99-phuspreviousversions-of-[2}-on previous
MEXE releases [2]

¢ 9. 3There needs to be harmonisation between the MEXE user profile and User Profile. This could also require a
mechanism to interrogate the terminal about its user terminal profile.
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9.3 USAT
Release 45 shall be able to use USAT improvements feHlowing-Release 99-plus previousversions-of-on previous USAT

releases [4]

¢ There needs to be harmonisation between the USAT user profile and User Profile.

¢  USAT terminas interact with the USIM using capability negotiation, and it shall be possible to continue usage of
the capability negotiation for |P multimedia services.

9.-4 Open Service Access (OSA)

Release 45 shall be able to use OSA improvements on previous OSA releases [9].

10 Charging requirements

Services, which are provided as part of the VHE, may be subject to charge at the discretion of the home environment

There are several forms of charging which shall be available to the heme-environment:Home Environment. It shall be
possible for the heme-environmentHome Environment to charge in the following instances:

- subscription:

- theuser'sregistration to use services may be subject to charge.

- servicetransfer:

- thetransfer of services and/or information to the user MSUE or USIM may be subject to charge.
- service upgrading:

- the upgrading of previously transferred servicesto the user's MSUE or USIM may be subject to charge
(automated upgrading of services may be subject to a different charge).
- service usage:

- the usage of services by a user may be subject to a charge.
- __roaming:
__-the usage of VHE services when roaming may be subject to additional charges.

Referto-[11]Horfurtherdetails.-  inform the serving network of the type of charging (i.e. prepaid or/and postpaid)
for any required service;

- inform the serving network of the threshold set for a given service required by the user and charged on a prepaid
account;

- __inform the serving network how to manage a service for which the threshold has been reached;

- __manage the prepaid accounts (e.g. increase, decrease the credit, or pass the information to any application which
manages the credit);

- access of the User Profile.

Refer to [13]
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Other charging requirements may be identified and are FFS.

11 Security requirements

The mechanisms supporting VHE shall maintain a secure environment for the user and home environment.

The specific security requirements are FFS.

‘ For User Profile security requirement refer to sub clause 7.9.



23 Error! No text of specified style in document.

Annex A (informative):
Service examples to be considered in VHE

Abbreviated Dialling ABD A
AceountCard-Calling ACE B
Automatic-Aiamative Bifling ALE A
Gall- Distribution [a] A
Call Forwarding CE A
GallHold GH A
Call Rerouting Distribution CRD A
Call-Fransfer FRA A
Call Waiting CW A
Completion-o-Call-to-Busy-Subseriber cGBS A
Conference Calling CON A
CreditCard-Calling cee B
Destination-Call- Routing DCR A
Fellew-Me-Diversion =D A
Freephone FPH A
GlobalVirtual- Network-Service GVNS A
Hot Line =HOT A
International-Telecommunication-Gharge-Card  ITEC B
Internetwork-Freephone 1FPH A
Internetwork-Mass-Calling IMAS A
omsheercPromionRade IPRM A
Internetwerk-Televeting NOTF A
Haticiovs Callldentificaden e A
Mass-Calling MAS A
Message store-and-forward MSE A
Multimedia MMD B
Originating Call Sereening OCSs A
Premivm-Rate 2R A
Security- Sereening SEC A
Selective-Call-Ferward-en-Busy-+-Bent-answer  |SCF A
Split Charging SPL A
Televeting VOT A
Ferminating-Call Sereoning pes A
Terminating-Key-Code-Protection FCKP B
Universal-AceassMamber LEARL B
Universal-Personal-Telecommunication YPF A
User-Defined Routing UBR B(FFS)
Virtual-Private Network VPN A
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