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1 Introduction

This contribution builds upon S2-001894 (Ericsson) to further discuss the ENUM service requirements in the IM subsystem.

This contribution relates to section 4.3.3 “Identification of Users” and section 4.3.5 “Name to Address Resolution in an IM Subsystem“ of TS 23.228 v1.5.0 [1].  In particular it discusses a number of administrative issues that need to be considered before an effective ENUM service can be provided for the IM subsystem. Number portability and its impact on the IM subsystem is also discussed.

The primary purpose of the ENUM service is to translate an E.164 number into an Internet address.  This allow users that are restricted to dialling E.164 numbers, either by ergonomic restrictions or lack of any other addressing info, to address internet devices. IM subsystem users are examples of users that are Internet addressable and also require an E.164 address. The E.164 address is also referred to as the MSISDN. 

The services of ENUM are not needed when a URI with a fully qualified Domain name is used for addressing. 

The concept of a Global ENUM service and a Local ENUM service is introduced. The distinction between the two is that a local ENUM service can only be depended on for local translations based on the current network verses the global ENUM service, which refers to a service which can perform translations with global scope. Inter-operator agreements may be put in place to expand the local ENUM services to span several operators while still not becoming a true global service.

2 Discussion

2.1 IM Subsystem E.164 Scenarios

The following scenarios highlight the IM subsystem procedures when only E.164 numbers are available for addressing.

The following assumptions are made:

· PSTN entry to the IM subsystem is for IM subscribers homed in the same network. i.e. It is not used to serve other IM users homed in other networks.

· PSTN entry to the CS Domain is for subscribers homed in the same network. If further routing to the IM subsystem is needed it will be for homed subscribers only. 
· MT originated calls using an E.164 number may be targeted to PSTN users, CS connected PLMN users, or IM registered PLMN users.
An incoming E.164 ( MSISDN ) call to the IM subsystem from the PSTN is destined for a subscriber homed in that network. A global ENUM lookup could be used in this case but seeing as it is assumed the subcriber is homed by this IM subsystem then a simple translation to a URI should be possible. The requirements of such would be to create a URI and append the current Domain name associated with that IM subsystem to that URI. This could be accomplished via a local ENUM service or direct lookup of the user in the HSS via the MSISDN. 

A user in the CS domain could dial an E.164 number of an IM registered user. If the service is to be terminated to the IM subsystem then it would similarly arrive at the MGCF and could be treated in the same way as an incoming call from the PSTN.

If an IM Mobile user dials an E.164 number ( MSISDN or ISDN ) it could be sent to the IM subsystem coded in one of two ways. It could be coded in the SIP URL format with the user component set to phone ( user=phone ). Alternatively it could be coded in the “tel:” format [4]. Both cases are valid for E.164. No matter which coding is used, the IM subsystem has no direct way of determining whether the E.164 number is a MSISDN or corresponds to a IM registered user.  There is no information coded in the SIP Invite that indicates any difference from a real PSTN called number. A local ENUM service or other address resolution mechanism could be used if the operator required intra IM subsystem routing to take place when an E.164 number is the only addressing information provided. The global ENUM service would provide the additonal benefit to an operator wishing to route calls to other IM subsystems or SIP service providers when E.164 was the address. The PSTN would be used if either local or global ENUM translations failed.
2.2 ENUM Registry

The ENUM protocol has important administrative implications for national administrations responsible for numbering policies. Since most E.164 resources are utilised nationally, ENUM service and administration decisions are primarily national issues under the purview of ITU Member states. An important conclusion of this is that some entity, whether new or existing, will exist at national levels to administer and maintain “DNS” records for number allocation and portability [8].

Some ITU member states may not authorise inclusion of their E.164 country code information into the DNS. Further investigation is needed on how this will be handled within the IM subsystem.

Ownership of a registry for ENUM based services is a very important consideration from the point of view of reliability, performance, support of address portability and security. It is believed that there will be more than one registry for ENUM based services. These registries will compete in the open marketplace based on their merits - compliance with the standards, ease of use, cost, speed and reliability [9].

The scheduled rollout and accessibility of these registries is unknown and mostly out of the hands of the UMTS network operators.

Below is a list of potential registries in the marketplace for offering ENUM based services.

1. E164.arpa is owned by RIPE-NCC 

2. E164.com is owned by Netnumber.com 

3. E164.net is owned by E164 to IP-address mapping, STUPI AB 

4. E164.org is owned by Lucent.
2.3 ENUM Mechanics

The ENUM service uses the Domain Name System (DNS) for storage of E.164 numbers. Through transformation of the E.164 number into DNS Domain names and the use of existing DNS services, one can look up what services are available for a specified Domain name.  The transformation scheme described in detail in [5], would as an example, convert a number in the format +46-8-9761234 into the Domain Name 4.3.2.1.6.7.9.8.6.4.e164.arpa.

The administrative hierarchy and mechanics of the ENUM service is summarised here:

The first level defines the mapping and synchronisation of ITU recommendation E.164 international telephone numbers with the Internet Domain Name System (DNS), specifically the e164.arpa domain ( telephone number delegation tree ). Subdomains corresponding to Country Codes will be delegated to the corresponding national authorities; for example, the domain "4.4.e164.arpa" would be administered by the national authority for the United Kingdom, which has country code "44". 

Determining the authority for a number is made much more complicated by Service Provider Number Portability.  With Service Provider Number Portability a user may retain their telephone number and switch to a new provider. For this reason, there is, within a country code, no hierarchical correspondence between the telephone number and the service provider or the administrative authority for that number [8]. 

The practical implication of this is that some entity, whether new or existing is chartered to perform the administrative function of maintaining these DNS records. The maintenance of these records would involve allocation of blocks of numbers to service registrars. Additionally the entity would administer support for number portability including establishing relationships with the administrators of the Number Portability Database ( NPDB ), the moving of blocks of numbers and the support of individual entries for service provider portability. There will have to be an arrangement with this entity to recover costs [8].

The second level is the delegation from the authority to a service registrar for which the telephone number has been delegated. The registrar is conceptually responsible for maintaining a set of service records for a given telephone number. The ENUM service requirements for an IM subscriber is to convert its called E.164 to a SIP URI. It is anticipated that each UMTS operator would maintain its own service registrar for subscribers it serves. Note that due to service provider portability an entry from a donor network address space may appear in the service registrar. The national authority may require a unique entry for pointing to the ported to service registrar. 

The following figure shows the case where an IM user calls an E.164 number and an ENUM service query is made. The topologies of the Global and Local ENUM Services are shown.
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1. An Originating IM subscriber places a call using an E.164 number ( MSISDN of an IM subsystem user in this case ). The call is routed to the S_CSCF in the “tel:” format. 
2. The S_CSCF formats and sends a DNS Query to the appropriate ENUM registry, Query type NAPTR as specified in [5].
3. The NAPTR record is returned and further routing is done based upon the returned SIP URI. 

A NAPTR record is a type of Resource Record in the DNS hierarchy that is essentially the leaf level Resource Record of the ENUM service. It specifies, amongst other things, a prioritised list of services available to that Domain Name. Note that in the The Domain name is derived from the E.164 number so the returned NATPR record is infact the list of services for that E.164 user. The IM subsystem uses the service of ENUM for conversion to URI so a record in the form below would be returned.     

$ORIGIN 4.3.2.1.6.7.9.8.6.4.e164.arpa.

    IN NAPTR  10 10 "u" "sip+E2U"   "!^.*$!sip:user@provider.net!"      

It is up to the Client initiating the service request to sort through the NAPTR record to determine what set of services are appropriate for the intended action. This would be the case when a called user in the Internet is using a redirection service. The example below indicates that a call attempt should first be made to the PSTN and if this fails use the SIP URI. The S_CSCF should handle these actions appropriate to the received NAPTR record.

$ORIGIN 4.3.2.1.6.7.9.8.6.4.e164.arpa.

    IN NAPTR 10 10 "u" "tel+E2U"   "!^.*$!tel:+4689761234!"

    IN NAPTR  102 10 "u" "sip+E2U"   "!^.*$!sip:user@provider.net!"      

2.4 Summary of ENUM scenarios

The following summarises the scenarios that the ENUM service would be used. 

Mobile Termination:

· The local ENUM service or direct lookup of the user in the HSS via MSISDN will be needed to terminate incoming PSTN calls for IM users homed in the current network.

Mobile Origination: 
· The local ENUM service or some other mechanism will be needed if the operator required intra IM subsystem routing to take place.
· The global ENUM service is the preferred method if routing to the PSTN needs to be minimised. 

· Inter IM subsystem calls identified via an E.164 MSISDN number will consequently be routed over the Inter Network IM backbone instead of the PSTN.

· Calls to a SIP user in the PDN (third party SIP provider) identified via an E.164 number will be routed over the PDN instead of the PSTN.
3 Summary

This discussion paper has presented some of the administrative issues associated with a Global ENUM service, in particular the need for a new entity at national levels chartered to maintain the “DNS” records and to administer the national number portability scheme. 

The concept of a local ENUM service is introduced. It is used for local translations based on the current network verses the global ENUM service, which refers to a service which can perform translations with global scope. 

Scenarios are presented that contrast the service offered by the Local ENUM to that of Global ENUM.  For E.164 Mobile Origination the Global ENUM service offers the added ability to determine if the call should be routed to:

a) IM User Homed in another network 

b) SIP User in third party network 
Inter-operator agreements may be put in place to expand the local ENUM services to span several operators while still not becoming a true global service. 
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