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1. Introduction

Currently in IMS telephone numbers are used in the international format (international E.164 number). New IMS work items like CSI and VCC have been introduced allowing a closer interaction between IMS and CS domain. At the same time TISPAN has started a strong standards effort on implementing fixed network (PSTN/ISDN) functionality on IMS based NGN architecture. 

Local dialling/numbering is one of the key functionalities used both in current mobile networks like GSM and in the fixed PSTN/ISDN networks. Current IMS architecture does not have a possibility to use local dialling (meaning using phone or telephone numbers which are not in the international format). The importance for having the support for the use of local numbers grows with the introduction of new IMS features with the relation to CS domain and when PSTN/ISDN features and simulation services are to be implemented to the IMS based NGN. 

With the introduction of these new features and capabilities in IMS it is also important to be able to maintain as much as possible the same end user experience as in current mobile and fixed networks. 

If we look back at the history of SA2’s work on IMS local number support, we find that stage-2 has actually already been incorporated into 23.228 in Rel5. This has then been removed due to lack of stage-3 support upon freezing the Release. This very same sequence of events went down in Release 6 as well. But due to the reasons mentioned above, we would find it beneficial for SA2 to address this topic, and this time we would hopefully end up with a full set of specifications (including stage-3) for IMS local services. 

To kick off this process, this contribution discusses some aspects for the support of local numbering in IMS in light of the relevant RFCs. 

2.  Discussion 

There are at least the following dialing conventions used in current mobile and fixed networks:

i.) local dialling in PSTN networks

ii.) dialling conventions used in mobile networks (e.g. in GSM networks)

ETSI TISPAN is specifying the IMS based NGN release 1 for PSTN/ISDN simulation services. The PSTN numbering plans typically allow the PSTN end user to use the local number format when dialling to the called user. In this context the option i.) is seen as one candidate feature for the IMS based NGN network evolution (“fixed IMS”). 

The seamless co-operation with new CS related work items in IMS (e.g. CSI, VCC) can be seen as candidates for the option ii.).

There is the dependency on the RFC3966 “The tel URI for Telephone numbers” in R6 IMS. The RFC3966 allows “the phone number to be can be represented in either global (E.164) or local notation”.  

The spirit of the RFC3966 is that the international E.164 format must be used for phone numbers, i.e. “All phone numbers MUST use the global form unless they cannot be represented as such”. The RFC recommends that “Local numbers SHOULD NOT be used unless there is no way to represent the number as a global number”. 

According to the RFC3966 it is possible to indicate that the used number is a local number using the phone-context parameter. The UE must be able to set the correct phone context information. 

The ITU-T E.164 standard specifies “The international Public Telecommunication numbering plan”. As described above there are use cases for the support of local numbers in IMS. In order to express use cases in a more technical way the following could be extracted, e.g.: 

- the IMS user performs local dialling using:
a.) the "national destination code + subscriber number” without explicitly including the Country code. The phone context parameter introduced in the RFC3966 indicates the “Country code or Country based domain name". E.g.: tel:07741234567; phone-context=uk.

b.) the "subscriber number “ without explicitly including the Country code and national destination code. The phone context parameter indicates “Country code + National Destination code or domain name”.
E.g.: tel:1234; phone-context=vodafone.uk; assuming the local service 1234 is provided by Vodafone in the UK.

As a comparison, let’s look at what SA2 has already specified (and eventually removed) in Rel6 in 23.228:

4.2.2
Support of Local Services in the IMS

Visited network provided services offer an opportunity for revenue generation by allowing access to services of a local nature to visiting users (inbound roamers). There shall be a standardised means to access local services. The mechanism to access local services shall be the same for home users and inbound roamers.

A local service may be identified by a globally routable public service identity (PSI); see subclause 4.3.6 for the definition of a PSI. In this case the routing principles in subclause 5.4.12 apply.

However, in some cases it is necessary to identify a local service by an identifier, which is not globally routable, e.g. using a local addressing plan. In this case access to local services shall be provided in the following manner:

1. It shall be possible for the HPLMN to determine whether the roaming user is requesting a local service, or is “dialing” an address according to the local addressing plan. This shall be based upon an indication received from the UE. The same indication shall be used to access local services as well as to use the local addressing plan. This indication shall be included in the Request URI of the SIP Invite.

2. The P-CSCF shall route the session towards the S-CSCF as per the session origination procedures.

3. Processing the SIP URI (e.g. address analysis and potential modification such as translation into globally routable format, e.g. a globally routable PSI) shall be performed by an Application Server in the subscriber’s Home Network. The S-CSCF routes the session towards this Home Network Application Server based upon filter criteria which are triggered by the ‘local indication’ received from the UE. If required, the AS may need to identify the VPLMN, e.g. from information in SIP signalling or via the Sh interface.

4. The AS passes the session request back to the S-CSCF and the S-CSCF routes the session, via normal IMS routing principles, towards its destination (e.g. a server in the VPLMN identified by a PSI). Note that the ISC interface is not used as an inter-operator interface.

There shall be a standardised mechanism for the UE that is registered in the IM Subsystem, to receive and/or retrieve information about the available local services. It shall be possible to advertise local services to a registered UE independent of whether the UE has an active SIP session. Local services may be presented e.g. by directing the user to a web page.

Note:
For users who have roamed, services relevant to the locality of the user may also be provided by the home network.
As can be seen, the text in 23.228 is very well in line with what can be interpreted from RFC 3966. It can thus be concluded that the stage-2 that has already been worked out during the course of Rel6 stood its time. However, it would be usefull to initiate a discussion with CT1 on this matter before re-introducing the text into 23.228.

4. Proposal

Currently the use of the local number + the phone context as defined in RFC 3966 have not been explicitly specified in 3GPP IMS. 

In oder to support local dialing in IMS it is proposed taking into account the use cases described above to specify more explicitly the use of the local number as defined in RFC 3966 e.g. in the following way:

· Re-introduce the Section in 23.228 on „Support for local services“ into the Rel7 version of the specification
· Initiate discussion early with CT1 on stage-3 support, e.g. to specify the usage of the local number with the phone context parameter in IMS;
· Relax the strict requirement of the RFC 3966 for the use of local dialing only when the international number is not available. 















