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The promise of ENUM – applications and consequencies. Report by the ENUM1 working group “Applications”

1
Summary, conclusions and recommendations

The evolution of telecommunications has proceeded from a monolithic telephony service to what today is known as Internet. ENUM carries the promise of a new step in this development by bringing Internet technology into the PSTN/ISDN/PLMN networks. Perhaps more importantly, ENUM bridges traditional telephony with Internet capabilities into a platform for new services and applications.

ENUM is a technical specification and a database that facilitates that telephone numbers can be mapped into Internet domain names and enables a user to be contacted through one single number.

The Swedish NRA has been requested to conduct a pilot of ENUM in Sweden. In the first stage the market interest should be probed and requirements and consequences explored.

A plan for the first stage has been designed suggesting four working groups – applications, registration and customer processes and lastly infrastructure issues. Integrity issues will subsequently be dealt with through RFC to responsible authority. Integrity issues must be dealt with within the framework of the telecom act (Telelagen) and data integrity act (PUL) etc.

ENUM is a procedure that processes an E.164 telephone number and map it to an ENUM domain name. Subsequently it allows for extracting certain records from that domain returning a list to the calling procedure containing for example  a list of other ENUM related identities such as telephone numbers, e-mail addresses, webb-addresses and other URI´s. Section 3 gives some additional important definitions. Section 4 specifies some of the principles, considerations and assumptions that underlay the discussion in the report. Section 5 specifies the eleven tasks assigned to this work group.

Section 6 aims at describing the scope of services/applications that can benefit from ENUM – not to produce an exhaustive list. Services are grouped into:

1) Applications that aims at making operators and service providers more effective.

2) Applications that aims at making and end user – residential or enterprise – more effective. These can be further grouped into;

a) information services

b) one-to-one services

c) advanced services

d) maintenance  services

The work group – in section 7 - suggests six sets of applications to be selected for the Swedish pilot – the principle being to test the core potentials of ENUM without too far-fetched service developments, but still providing services of value to end-users.:

1. A set of ‘basic calls’:


- SIP to SIP (IP telephone to IP telephone)


- PSTN (Fixed telephone) to SIP (IP telephone) and reverse


- PLMN (Mobile GSM telephone) to SIP (IP telephone) and reverse

2. Information service 

3. E-mail to e-mail via E.164 number

4. Http to http

5. Maintenance service – End user can add, modify, delete data in DNS.

6. At some stage seek cooperation with ENUM activity in another country to test international calls corresponding to the suggested ‘basic calls’ in 1. above.

Section 8 briefly elaborates the other tasks in the work plan.

2
Introduction and background

The evolution of telecommunications has proceeded from a monolithic telephony service in the 1870ies to what today is known as Internet. A corresponding development is taking place in the mobile arena but on a more compressed timescale. ENUM carries the promise of a new step in this development. Firstly, ENUM brings the Internet technology into telephony networks providing a component of the IN functions in the traditional telephony structure that might be less expensive and bring new value to telecom services. Secondly, ENUM bridges traditional telephony with Internet capabilities into integrated telephony and data communication solutions and thus comprises a platform for new services and applications.

This report is written from a conceptual rather than from a technical level. ENUM is an IETF standard based on IP technology and other IP protocols, and PSTN, ISDN and GSM networks are based on Telecommunication standards using other sets of protocols than IP.

These standards are in many ways contradictory and imposes a difficulty for the adoption of ENUM in PSTN, ISDN and GSM networks. However, nothing preclude that ENUM is adopted at the gateway interface between these networks and the Internet.

This report concludes the work of working group ENUM1 in the first phase of a national pilot on ENUM.

2.1
Background

ENUM is a technical specification and a database that facilitates that telephone numbers can be mapped into ENUM domain names. ENUM can hence contribute to the convergence of different types of telecommunication networks and enables a user to be contacted through one single number independently of communications channel and associated addresses.

The government requested in 2001 the Swedish NRA, Post- och telestyrelsen (hereafter referred to as PTS), to investigate how the government can support the implementation of ENUM in Sweden. PTS in its report of the investigation of 2 April 2001 suggests that PTS is assigned the administrative responsibility of the Swedish country code zone 46 of ENUM since it already bears the responsibility for the Swedish E.164 numbering plan. PTS also recommends a pilot trial in cooperation with interested parties. The government requested on 6 December 2001 PTS to be responsible for and conduct a national trial with ENUM in cooperation with interested administrations and actors in the market. A first step should be to probe the parties interest in participating in the trial. PTS shall report the result of the pilot no later than 31 July 2003. 

PTS has subsequently designed a working plan for the first stage of the pilot that aims at exploring the market interest in ENUM and prerequisites and consequences of a pilot. The work was suggested to be organised in three working groups:

ENUM1 – Applications. The purpose is to investigate which applications based on ENUM that should be part of the pilot.

ENUM2 – ENUM domain names and customer process. The purpose is to study the registration and customer process regarding ENUM subscribers, renumeration principles between actors and evaluate who can act as ENUM registrar/Nameserver provider.

ENUM4 – Infrastructure and ITU TSB delegation. The puropose is to study the requirements on a common infrastructure for ENUM on country code level (Tier 1- role) in the pilot and develop guidelines regarding the delegation of the domain .6.4.e164.arpa.

Originally, an additional working group ENUM3 - personal integrity issues, was planned with the purpose to study possible issues of personal integrity for instance regarding the registration of unlisted (ex-directory) numbers. Instead of forming a working group a request for comments will be issued to the Data Inspection Board.

2.2
The ENUM Pilot

The ENUM Pilot is a test with the objective of establishing the feasability of a possible permanent implementation. It is therefore imperative that a clear point in time for ending the pilot has to be a priori set. After the the pilot PTS should sum up the conclusions reached and report to the government. Otherwise the test might be a starting point for a function that is not based on regulation and legislation and thus lack the foundation necessary to be satisfactory for involved parties. In addition the cost model for Tier-1 should be studied with regard to what customer relationships will evolve and which actors will have a contractual agreement with Tier-1.

Furthermore specified objectives, project management, involvement of actors, procedures and administration during the pilot as well as assessment of the probability of meeting the objectives and the means of financing the pilot should be evaluated. The focus of the pilot should not only be on technical issues but equally important are the administrative processes and the economical flow between participating parties.

There are questions that has not been penetrated at all or not enough this far:

· Is there a demand for ENUM in Sweden? The actors that are participating in the pilot are supportive of ENUM. ENUM will require large investments for most of the concerned actors in the telecom business. Those actors who, at a failure of introduction of ENUM would lose on their investments are badly represented in the pilot. The limited interest by telecom operators with access to end-user customers to participating in the pilot is worrying.

· The need for regulation and legislation has not been explicitly addressed in the work this far. In general participating actors are against formal regulation and the space for such regulation are not broadly known. The better way would be self-regulation, but the lack of representativeness by the participating actors may be an obstacle.

3                       Definitions and descriptions

Below are definitions and descriptions of some of the central terms and concepts.

Term
Definition

SIP
The Session Initiation Protocol (IETF standard RFC 3261), is a signaling protocol for Internet conferencing, telephony, presence, events notification and instant messaging. SIP is a text-based protocol, similar to HTTP and SMTP, for initiating interactive communication sessions between users. Such sessions include voice, video, chat, interactive games, and virtual reality. SIP was developed within the IETF MMUSIC (Multiparty Multimedia Session Control) working group, with work proceeding since September 1999 in the IETF SIP working group. See i e http://www.cs.columbia.edu/sip/ and http://www.ietf.org/html.charters/sip-charter.html  

Refer also to H.323 - See http://www.packetizer.com/iptel/h323/ . RTP see i e http://www.cs.columbia.edu/~hgs/rtp/ 



Basic Call
Loosely; to perform a telephony (voice) conversation between two parties including the signalling necessary to setup the call and terminate it. 

ENUM
A procedure that processes an E.164 telephone number to map it to a ENUM domain name and subsequently extracts record from that domain returning a list of other E.164 related identities to the calling procedure containing for example telephone numbers (tel-URL), e-mail addresses, webbaddresses and other URL´s

E.164 numbers
With some exceptions all telephone numbers – geographic, premium, free, mobile, international, with the exception of e.g. emergency number 112/90 000. 

4
Principles, assumptions and considerations

Below are some basic principles, assumptions and considerations (P/A/C) implied in the subsequent discussion. 

Name
P/A/C
Context

ENUM distinguishable series
C
The work group discussed whether “ENUM E.164” numbers should be a unique series i e to be recognizable to the networks Service Switching Function without screening on the switching level or other cumbersome procedures like tromboning. Today all operators make call set-ups through a Service Control function. It is therefore not necessary for this reason to require dedicated number series.

Processing priority.
P
For a call originating in an IP-environment (either customer equipment or IP-based operator) it may be natural to check if there is an ENUM-service available. If, however, the call originates within a traditional circuit switched network, the ENUM-check must be based on a business decision (or legislated). There are drivers for doing this, (least cost routing, part of customer offer, etc) but there are also severe arguments against (which are also applicable to an IP-based originating operator). 



Business models.
C
Business models and payment schemes must be considered when discussing possible services. Basically today an IP-culture – flate rate – meets a PSTN/PLMN culture – per minute or volume based. For some service scenarios this will affect the usability of the ENUM-concept. Payment schemes for different service scenarios needs to be investigated during the pilot.

If, e.g., the ENUM-service redirects the call to another E.164-number with a different cost profile (e.g. a geographic number is redirected to a mobile number or a premium rate-number) there will be tricky issues to solve. The caller expects to pay for an ordinary geographic call but the operator for the terminating number expects the higher termination fee associated with the target number.  Thus the originating operator must take action to certify either that the caller accepts the more expensive call (and means to charge it) or that the ENUM-SP compensates the terminating operator by charging the ENUM-service customer.

The effect might be that few operators make the ENUM-check. Note that telephony operators are under obligation to provide calls to ALL national numbers, thus it is not OK to deny the call with reference to lack of business agreements or means to get paid.



Performance characteristics
C
It was agreed that requirements in performance should be indicated – in particular for services in the pilot: Volumes, hits, hits/volume ratio, record size, update frequency, type of URL (tel, sip, email, http). 

B-number responsibility
A
It must be the holder (operator) that is responsible for the existence of an ENUM based application for that number.

5
Purpose and tasks

Below are listed the eleven tasks that were assigned to the ENUM1 work group in the initial PTS work plan. The work group has not found reason to deviate from this planning, although many of the topics have to a larger depth been penetrated by other groups.

No
Name
Description

1
Application inventory
To study which applications based on ENUM, according to RFC 2916, that can be suitable for the Swedish market.

2
Application selection
Select a suitable set of applications that should be included in the pilot.



3
Customer type description
Describe the customer type for the applications tested in the pilot.

4
End user criterias
Specify what criteria should be used in selecting the end users, participating in the pilot.

5
Type of E.164 numbers
Specify which type of E.164 number in the Swedish number plan that should be included in the pilot.

6
Identify organisations
Identify the different organisations (from a functional perspective) that will be involved in delivering the applications in the pilot. Document these different architectures, on the Tier 1 as well as the Tier 2 level, and in addition describe what role the application vendor will have in relation to the other organisations.

7
Competition
Identify at what levels, concerning ENUM, where competition is suitable.

8
Registration reqs
Specify the requirements by the application chosen for the pilot, will have on the registration- and customer processes.

9
Personal data reqs
Specify the requirements, applications chosen for the pilot, on the management of the end-customer personal data. (With personal data is according to PUL meant all kind of information that directly or indirectly can be associated with a physical living person.

10
National infra​structure reqs
Specify the requirements the applications chosen for the pilot will have on the common infrastructure for ENUM in Sweden.

11
Global Infra​structure reqs
Specify the requirements that the applications chosen for the pilot will have on the global infrastructure for ENUM. 

6 Application inventory

This is not a complete inventory. The space of applications is limited only by the creativity of the market players. It is also likely that the participants in the Swedish ENUM pilot might keep some of their applications ideas to themselves. On the other hand the intention behind the below list is to give an idea of the application space so that infrastructure (wg ENUM4) and processes (wg ENUM2) are designed to support rather than limit the development of applications.

The ENUM1 working group has discussed applications and services structured as follows:

1. Applications that aims at making operators and service providers more effective.

2. Applications that aims at making an end user – residential or enterprise – more effective. These can be further grouped into;

a) information services

b) one-to-one services

c) advanced services

d) maintenance  services

In this context the terms applications and services are used interchangeingly. We understand that the Internet culture prefers the term application whereas the telephony culture prefers the term services.

The term ‘effective’ is used as a two dimensional concept, where one dimension is customer value and the other productivity. An enterprise can be effective by maximising the value its services brings to the customers or by maximising productivity i e the cost of producing a unit of service. In practise an enterprise tries to strike a balance between the two dimensions in order to be maximally competitive.

ENUM based services/applications can be targeted to focus on productivity for instance by short circuit or circumvent present renumeration rules. But these are short term solutions subject to adaptation and countermeasures by operators. Although these services certainly have the value of being a catalyst of market developments, the main value of ENUM is to constitute a platform for new functionality that can improve the customer value dimension.

It is presently difficult to predict the value of ENUM-based applications for consumers and even more so to foresee all implications for the consumers. In general it is probably good for the customer, be it enterprise or residential, that the telephone networks and Internet is integrated.

Also from an operators perspective it can be good to offer customers unlimited call forwarding between telephone networks and Internet. Already today it is possible to within operators networks transit calls and port telephone number, but the option to route ones telephone number to for instance Internet applications is missing. 

The problem to link together or integrating Internet and telephone networks is that they are designed and owned in different ways. Also the technical solution of communication is significantly different.

From an operators perspective the primary concern is that the telephone networks requires large investments. The telephone networks are designed to meet the operators and customers demands. There are high requirements on availability and security. In addition, PTS are assigning number from the number plan to the operator, who in its turn is responsible for assigning numbers to its customers. Also the operator, through contracts with its customers and the requirements of the telecom Act and the Act on radio communication, that the operators network can handle assigned numbers and all existing traffic cases.

There are several hazards with a possible implementation of ENUM. One is that the operators lose the control over all assigned numbers from the number plan. An unlimited right of forwarding calls from E.164 numbers to for instance Internet applications that the customer can control increases the probability of disturbances and faults in the traffic distribution, which in its turn leads to a lesser degree of security in the telecommunications. If ENUM is implemented there must exist an unconditional right for operators to, from radio- and teletechnical reasons, deny registration of certain connections between E.164 numbers and Internet based addresses.

Another hazard is that the operators, as was the case when implementing number portability, has to make investments that are not compensated by revenue increases. If so it is more the case of introducing new costs on the operators. It is naturally premature to evaluate mobile number portability, but to date the utility for users is considerably less than their direct and indirect costs.

ENUM may also lead to that some traffic is routed out of the operator`s network, which diminishes revenue and thus the incitement for operators to invest in future mobile technology.

During the pilot it is imperative that the problem with the implementations that might occur is identified. Particular emphasis should be devoted to problems that is better solved – or only can be solved – on an international level. Some issues may require bilateral or supernational agreements and thus cannot be solved on a national level.

If ENUM is to be implemented in Sweden, one should as far as possible design a system similar to that for number portability. For that system the operators have already made major investments that should to a maximum extent be reused or built upon. Furthermore the control of the functionality (Tier 2) must reside with the operators. A solitary Swedish implementation must however be avoided.

6.1
Potential list of Originators and Terminators

Following is an attempt at making a list of all potential originators (Corresponding to A-number) and all potential terminators (Corresponding to B-numbers). The list is grouped by basic underpinning network (architectures) and the main entry is type of application or terminal device.
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The idea is that a user, calling party (identified by his E.164-number – A-number) is using one of the originating applications/terminals below and initiates a session with another user or application/terminal, called party (identified by its E.164-number). Depending on the associated ENUM list retrieved by the called party B-number and possibly the associated A-number list different capabilities may be envisaged as illustrated below. Of course all combinations of originator designator may not be possible. The terminator, also associated with an E.164, will have a subset of the below list associated by the ENUM process.

The interesting questions will then be what potential combinations of originators and designators will be possible and relevant from a technical, administrative or commercial standpoint, and how they can be classified. One of the classifications is the “traditional” communication in some sense, i e PSTN/ISDN/GSM telephone to PSTN/ISDN/GSM telephone calls. Another set may be “extended”, i e IP telephone to PSTN/ISDN/GSM or even e-mail to e-mail. A third set may be referred to as converted, i e e-mail to SMS.

When bridging between the PSTN/ISDN/GSM and the Internet domains, it is assumed that ENUM can be used in the PSTN/ISDN/GSM gateways as a means to facilitate the interworking with the Internet domain.

Consequently, the following list of potential originating/terminating can be envisaged, in some cases in the near term in some cases subsequent to further standardisation i e extensions of the URI “family” for ENUM.

Network
Nr
Terminal/appl
Comments

1. Internet
1.1
IP phone dedicated
SIP, 1-1, M-M


1.2
IP phone PC based
SIP, 1-1, M-M


1.4
Chat
SIP, 1-1, M-M


1.5
Video
SIP, 1-1, M-M


1.6
Games
SIP, 1-1, M-M


1.7
Virtual reality
SIP


1.8
E-mail
SMTP/POP, 1-1, 1-M, - Fax


1.9
File transfer
Ftp


1.10
Webbrowser
Http


1.11
Catalogue
LDAP


1.12
Other


2. PSTN
2.1
Direct telephone
SIP <=> PSTN


2.2
PABX terminal
SIP <=> ISDN PRA 


2.3
Telephone Conference
SIP <=> PSTN /ISDN, 1-1, M-M


2.3
Pager
SIP <=> pager


2.4
Fax
SIP <=> PSTN /ISDN 1-1, 1-M


2.5
Premium calls
0900, 0939, 0944


2.6
Freephone calls
020


2.7
International calls
00


2.8
Other


3. PLMN
3.1
NMT
SIP <=> NMT 450


3.2
GSM Voice
SIP <=> GSM telephony


3.3
GSM Fax
SIP <=> GSM fax


3.4
GSM Voice mailbox
SIP <=> GSM mailbox


3.5
GSM International calls



3.6
GSM voice mailbox int´l



3.7
GSM/SMS
SIP <=> GSM-SMS


3.8
GSM/MMS
SIP <=> GSM MMS


3.9
GSM/WAP
SIP <=> GSM data


3.10
GPRS
Mobile Internet


3.11
EDGE
Mobile Internet


3.12
UMTS



3.13
Other


4. ISDN
4.1
Video conference
SIP <=> ISDN 1-1, 1-M, M-M


4.2
Other


5. Cable TV
5

Broadcast

6. Terrestrial
6

Broadcast

7. Satellit
7

Broadcast

8. Misc
8.1
X.400 mail



8.2
X.500 catalogue



8.3
Filetransfer
VTAM

(Abreviations: 1-1; One to one, 1-M; One to many, M-M, Many to many)

The really challenging combinations are when an originator (A-number, with its current and potential applications) is faced with the B-number associated list, where traditional Basic calls are not existent or not preferred. Then there has to be some kind of intelligent choice between the alternatives and in some instances there may be more than one application/terminal used simultaneously (i e sending an e-mail to an e-mail and SMS simultaneously).

6.2 
Applications for operators and service providers

The working group has found only one service in this category.

Name
Description

Number Portability
Finding to which operator the E.164 number belongs. ENUM was originally an idea to provide an inexpensive solution to number portability. However, number portability and associated services are today provided by a solution supported by all major operators


6.3 
 Applications for end users

6.3.1               Information services

Name
Description

Basic information service
The service simply returns the URI´s that ENUM retrieves.

Extended infor​mation service
The service not only returns the URI´s that ENUM retrieves but in addition retrieves supplementary information for instance postal address, photograph etc

Tariff information
A service that informs an end-user of the price for a telephone call to a ported E.164 number.

6.3.2 
One to one services

This group of services provides for a session between one application and one other via an E.164 telephone number. This includes a large set of potential services whose value can only be determined by the creativity of the designer.  Services can be of several kinds:

6.3.2.1   
Traditional basic calls including SIP based services.

Name
Description

Fixed to fixed PSTN telephone 
The value ENUM of such a service is a little unclear. Perhaps it could be of value as a component in a broader Universal Personal telecommunications service (UPT), or as a means of using Internet as less expensive transit facility between originator and terminator operator PSTNs. Includes fax to fax.

PSTN to PLMN and vice versa
Same considerations as above. PLMN can be NMT, GSM, UMTS and other 3G or other cellular network operators. Includes fax to fax.

PLMN to PLMN
Regarding value see PSTN to PLMN above.

International calls
Including all of the above varieties of services.

PSTN or PLMN to services
Connection to premium and freephone calls via an E.164 number.

SIP telephone to SIP telephone
The “telephone” can be a dedicated IP-telephone or a software based telephony function.

SIP telephone to PSTN, PLMN and vice versa
Calls from a hardware or soft IP telephone to a fixed telephone number (geographical, service or international) or a PLMN number and vice versa.

6.3.2.2
Converted application services

This set of services requires a more complex and ‘intelligent’ conversion (and implementation of functions) between the calling and called party terminals and applications.

Name
Description/Commentary

SIP-to-SIP 
This is a group of potential services including Voice, video, chat, interactive games and virtual reality in the calling partys end to the same variety of functions in the called partys end.

SIP-to-PSTN or PLMN and vice versa
Calls from all SIP based sessions (voice, video, chat, interactive games and virtual reality) to PSTN (geographical, service, international calls) or PLMN and vice versa

E-Mail to fax
Converting an e-mail to a fax message

Electronic document to fax


Fax conversions
In the near future it might be possible to convert a fax to e-mail, electronic document, SMS or even a voice message.

There are definitely interesting services within this scenario. ENUM can be used for least cost routing, and if there is a e.g. UPT service for a specific E.164-number directing the call to a number without Internet address there will most probably be PSTN-PSTN calls guided by SIP-services triggered by ENUM. 

However, there are problems in this area. If the originating number is e.g. PSTN calling a number for which there is an ENUM-service defining e.g. an UPT-pattern. How does one make sure that the ENUM-service is actually called? The only way we can see is that the customer makes the agreement regarding the ENUM-service with the operator responsible for the number including a deal that any PSTN-call to this number must be checked for ENUM-service.  There is a possibility that the ENUM check is called from the customer equipment behind the number, but in that case the direction of the call to another PSTN-number (outside the PABX-domain) will be a new call with new charging.

6.3.2.3
Extended one-to-one services

These are one-to-one services that extend more or less traditional ‘basic calls’ to new areas. Examples are:

Name
Description/Commentary

E-mail to E-Mail 
This is e-mail to e-mail via an E.164 number. The E.164 number then serves as a means of finding an e-mail-adress.

E-mail to SMS/MMS and vice versa
Using the E.164 number as a means of finding an SMS or MMS number.

http-to-http
Using the E.164 number to find a home page

Voice to e-mail
Sending a voice message over e-mail and vice versa

6.4
Advanced services

We use the term advanced services when services are making an intelligent choice between different alternatives. Often, advanced services builds upon the one-to-one services above.

Name
Description/Commentary

Extended messageing
An application which looks for alternative ways of sending a message and makes an intelligent choice between them. For example the calling party is trying to send an e-mail to a recipient via the recipients E.164 number. If the recipient has an e-mail address the message is sent to that. In the absence of an e-mail address the message could be sent to SMS. And vice versa.

Extended Univer​sal Personal Tele​communications number, UPT
In traditional UPT the user informs the system at which telephone number he can be reached in a particular point in time. Perhaps even a role based number selection. With ENUM this can be extended from telephone numbers to various Internet services (for instance E-mail) and SMS/MMS.

Extended unified messageing
The above kinds of services can be extended to find a proper match of communication channels by involving also the calling party E.164 number (A-number) in an ENUM look-up.

E-meetings​/conferences
ENUM can bring elegant solutions to electronic meetings and conferences by involving parties over various communications channels in a user friendly way (PSTN, PLMN, SIP)

MMS handling
ENUM can be used to verify that a recipient has a means of receiving MMS messages. Reception may not be limited to the mobile telephone but can be reached from a webb address and perhaps e-mail.

Call center support
A-number and B-number can be used to locate a homepage thus enabling an intelligent telephone dialogue supported by webb information, forms etc.

Simple and secure Mobile Internet Access
Accessing Internet services from a mobile telephone could be cumbersome – connect to GPRS operator`s network, browse to the service and log in to it. ENUM could simplify this while maintaining or even increasing security for instance by looking up an LDAP URI that points to originators public key.

A-number based services
A potentially useful property is that PSTN A-number (calling party number) can be retained in the Internet world and used as an identifier to the caller for renumeration both in a fixed and mobile Internet world. The information can also be used to block users that is not wanted because of abuse, no payment etc.

6.5
Maintenance services

Name
Description/Commentary

URI management
Enables an end-user to add, change or delete URI information

Ext UPT management
An extended UPT service as described above requires a set of services whereby an end user dynamically from different devices can modify his profile on how to be reached

Ext Unified messageing
An extended Unified Messageing Service is likely to require a set of tools whereby an end user can view and manage the database of incoming messages.

6.6
Services – a general model

It might be useful in considering future ENUM based services in the perspective of a traditional IN model. In this model A-number and B-number together with parameters (such as date and time) and sometimes additional user data is used to calculate a C-number or the final destination of a call. With ENUM A-, B- and C-number is not restricted only to E.164 numbers but includes the entire list of addresses that has been extracted by the ENUM procedure.

6.7
Renumeration

ENUM can be used to circumvent existing tariffing procedures, since Internet can be used for access, originating, transit, terminating and associated services and combinations thereof. Below is an illustration of this potential where a large enterprise by becoming its own ASP (Application Service Provider) can establish several ways of establishing a call to another enterprise or residential user – for instance in another country – and chose the least expensive. The option of using ENUM for least cost routing could also be a utility for operators.
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7
Applications for the Swedish pilot

The work group suggests six sets of applications to be selected for the Swedish pilot – the principle being to test the core potentials of ENUM without too far-fetched service developments, but still providing services of value to end-users.:

1. A set of ‘basic calls’:


- SIP to SIP (IP telephone to IP telephone)


- PSTN (Fixed telephone) to SIP (IP telephone) and reverse


- PLMN (Mobile GSM telephone) to SIP (IP telephone) and reverse

2. Information service 

3. E-mail to e-mail via E.164 number

4. Http to http

5. Maintenance service – End user can add, modify, delete data in DNS..

6. At some stage seek cooperation with ENUM activity in another country to test international calls corresponding to the suggested ‘basic calls’ in 1. above.

At least at first glance there seems to be more difficult to utilise ENUM when a session is originated from PSTN/ISDN or PLMN networks to SIP than from SIP to these networks. This is due to the more open and flexible (but less controlled) environment of the Internet architecture. When routing calls from PSTN/ISDN/PLMN there needs to be a gateway in some sense. However the more controlled environment of traditional telecom networks may prove to be more secure, reliable, performant and of better accountability and quality than Internet – at least for some services.

Requirements of performance should be specified and measured: Examples may be: Volumes, hits, hits/volume ratio, record size, update frequency, type of URL (tel, sip, email, http).

In addition procedures for enumeration should be evaluated.

8
The other tasks

8.1
Customer type description (task #3)

Customers can be partitioned into enterprise users and residential users. They can use services to produce value or increase productivity. In the case of residential users value can be logic or emotional (savings in terms of time, money and effort or kill-time) – services to time rich people or to time poor people.

8.2
End user criterias (task #4)

For the pilot, organisations with a large internal traffic should be preferred in order to provide a minimum critical mass. They can be large distributed administrations such as RFV (social insurance), RSV (internal revenue), RPS (police), AMS (employment) or similar organisations. Another approach is to look for independent service providers with a substantial customer base i e Broadsip. Also broadband operators could be of interest since ENUM can provide for more seamless telephony services. Particular focus should be in finding organisations which communicates with each other.

8.3
Type of E.164 numbers (task #5)

ENUM should be able to manage all kinds of E.164 numbers. 

8.4
Identify organisations (task #6)

One objective of the pilot should be to describe probable value chains between actors like Infrastructure provider, Internet operators, PSTN and PLMN operators (access, originator, transit, terminator, associated services), Service Providers, Corporate customers and Residential customers.

The value chain could prove to be very complex and constitute a threat to the commercial basis for ENUM.

8.5
Competition (task #7)

A maximum of competition is vital after the pilot. There should be no or minimum barriers to entry. There should be minimum barriers for user to select and change operators or service providers. The operation of the basic ENUM infrastructure should also be subject to competition.

The maintenance service, whereby a user can manage its domain and associated URI´s is vital for competition.

However, even if we advocate de-regulation in this area, de-regulation does not imply a complete absence of rules. On the contrary, a minimum set of clear and robust rules are necessary. One concern is protection of consumers against possible negative consequences.

8.6
Registration requirements (task #8)

The working group has found no specific requirements contradicting the conclusions by the ENUM2 working group.

8.7
Personal data requirements (task #9)

Prior to going into commercial operation it must be ascertained that a Swedish telephony system with ENUM implemented is in accordance to relevant legislation (i.e. PuL, telecom act and new Act on electronic communications) and that routines are specified in detail.

It might suffice not to include persons with unlisted (ex-directory) numbers in the pilot. In the long term – if ENUM becomes a success – it is unfortunate that people having chosen a unlisted number is excluded from the possibilities that ENUM can facilitate. Therefore it will sooner or later be necessary to closely deal with this issue and not simply yield to the act of least resistance.

It might be impossible to exclude unlisted numbers. If so, customers must be able to control what information in Tier-2, about them, that may be revealed by information services. Special care must be taken regarding the disclosure of A-number for an unlisted caller when the call originates in an IP-telephony network.

It is crucial that consumer integrity is protected, for instance that the consumers address and telephone number cannot be abused as identification of alleged contracts. It is therefore imperative that, during the test, the procedures recommended by the Data Integrity Agency (Datainspektionen) are followed and that processes are outlined for the management of personal data in the event of a full scale commercial implementation of ENUM

8.8 National infrastructure requirements (task #10)

It is probably more difficult to initiate ENUM from the telephony side (PSTN/PLMN) than from the Internet side because of the more restricted capabilities in the switching function. A gateway approach might be the only solution.

ENUM depends on three kinds of operators – Internet operators, Telephony operators (PSTN/PLMN) and ASP, even if they may coincide in a particular firm. In a world with a multitude of operators of the three kinds and with the existence of number portability and the requirement that the E.164 argument (B-number) could be any number and thus not restricted to a certain number series the routing and processing of a call is likely to pose a problem. How will the system recognize that the B-number is an E.164 number with ENUM based services/applications. The only way might be to make an ENUM-check giving to two types of either ENUM-data was returned or no data. The former represents an “ENUM call”. This  procedure might cause serious delays in the setting up of an non-ENUM call.

8.8.1
Other issues

Requirements in performance should be indicated specified and being able to measure automatically when possible. Volumes, hits, hits/volume ratio, record size, update frequency, type of URI (tel, sip, email, http).

Basically we would prefer a small and static Registry at the Tier 1-level with a multitude of ENUM Tier 2 name server providers and distributed responsibility

8.9
Global infrastructure requirements (task #11)

The vision of i e 3G is that eventually wherever you are in the world, whenever you switch on your 3G device your personal profile will be activated allowing you to use all the services that your profile allows you to access. A parallel vision is appropriate also for ENUM enabled services, if not for other reasons so simply because mobility – 3G or otherwise – is a prominent aspect.

Independently if Internet is viewed as an evolution from telephony or not the fact is that plain old telephony systems is different from Internet in terms of technology, scope of services and even culture.

Telephony is a (relatively) monolithic or one-dimensional service with well defined interfaces based on de jure standards, whereby persons having access to a telephone terminal can access other such persons all over the world. 

Internet is a multidimensional service of which the lower layers are based on well defined standards but where connectivity between the multitude of applications are far from well defined for instance with regard to quality of service.

ENUM can be seen as one of the bridges between the two worlds of telephony (and traditional telecom) and Internet enabling a virtually unlimited range of new services and alternative solutions to old ones with the standardized E.164 number plan as the common dominator.

In order to realize the global vision of ENUM, not only ENUM must be implemented all over the world but gradually also all the other standards and requirements that are necessary for successful applications with a mobile utility to roam over national and regional borders.

Requirements:

· ENUM implemented in most countries

· Long term work with standardization and roaming for successful services with a mobile relevance

· Long term agreements on interconnection and renumeration

· That most countries have a degree of digitalization in their core telephone networks, separating voice and signalling and that signalling systems follow signalling system # 7 (SS7) and where legacies of  SS5, SS6 does not provide incompatibilities.

The lack of “All-Call-IN-Query” cannot be solved by dedicated number series. As indicated by earlier comments the decision to make an ENUM call must be a business decision. If the A-operator for a call does not have ENUM-functionality the call is routed according to normal circuit switch rules. If the B-side customer is depending on ENUM to achieve the correct service he must himself certify that ENUM will be checked for all calls, either through an agreement with his telephony SP or by making the check from his own customer equipment behind the number.
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