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Abstract of the contribution:

The 3GPP IMS solution for connecting an NGCN (one or multiple IP-PBXs) to a public IMS-based NGN has been described in a number of ETSI standards related to business communication. 

For such NGCN – IMS based business trunking there are basically two architectural scenarios today:

1. subscription-based business trunking, and

2. peering-based business trunking.

This document introduces a third scenario, the so-called registration-free business trunking scenario. Advantages of this scenario over the two existing scenarios will be discussed.
Introduction

The 3GPP IMS solution for connecting an NGCN (consisting of one or multiple IP-PBXs) to a public IMS-based NGN has been described in a number of ETSI standards related to business communication ([1],[2],[3]). 

For business trunking there are basically two architectural scenarios:

1. subscription-based business trunking, and

2. peering-based business trunking.

This document introduces a third scenario, the so-called registration-free business trunking scenario. Advantages of this scenario over the two existing scenarios will be discussed.

This contribution is a companion document to the 3GPP SA WG1 Meeting #48 contribution S1-094163.doc.

Drawbacks existing business trunking scenarios

Subscription-based business trunking

Subscription-based business trunking assumes that an NGCN applies registration of the NGCN site to the NGN and the entry point of the NGCN site into the NGN is the P-CSCF. The registration of a single NGCN site identifier results in the implicit registration of a set of NGCN user identifiers (both wildcarded public user identities and distinct public user identities may be implicitly registered). In this scenario an IMS Application Server (AS) may provide business trunking services.

The subscription-based business trunking scenario has a number of disadvantages:

· It requires the NGCN to support IMS-style registration procedures (including the associated authentication procedures). As many NGCNs exist that do not support IMS-style registration procedures, this would limit the applicability of the solution.

· The general approach to the disadvantage mentioned in the previous item is the use of interworking functions (IWFs) – e.g. in the form of Session Border Controllers (SBCs) – between the non-IMS NGCN site and the IMS NGN network. In this case the IWF/SBC would take care of the registration procedure and hence is required to be provisioned with customer data (such as enterprise identities and enterprise credentials). Moreover, in complex cases this customer data would have to be distributed over multiple IWFs/SBCs (interfacing multiple NGCN sites). In addition, most likely, customer data would also be present in an IMS Application Server (AS), which would result in a situation where customer data is distributed over multiple entities. Such a situation is highly undesirable as this would severely complicate maintenance of the provisioned data and it would complicate any customer control of this enterprise data.

· Furthermore, a consequence of the registration procedure is that each NGCN user identity is uniquely associated to a single NGCN site. This precludes the possibility of having various redundancy, load sharing, and overflow solutions where NGCN sites may share NGCN user identities and where NGCN site are connected via different routes (e.g. using different trunks) to the NGN. Moreover any change in the configuration of NGCN users (e.g. a move of an employee to a different location) over the various NGCN sites would require a change in the implicit registration sets in the HSS combined with general re-registrations by all NGCN sites involved.

All in all, the requirement of registration and the associated distribution of enterprise data over multiple functional entities preclude a solution where enterprise data is located in a single, easily maintained location (such as the Application Server).

Peering-based business trunking 

Peering-based business trunking assumes that an NGCN acts as a peer network to the NGN. This implies that the NGCN site does not have a subscription (and hence no registration applies) in the HSS and it implies that no Application Server is applicable for providing services to the NGCN. The only services provided by the NGN are intelligent routeing functions. In this scenario the entry point for the NGCN into the NGN is the IBCF.

The peering-based business trunking scenario also has a number of disadvantages:

· Basically, in this scenario the role of the NGN in providing services to the NGCN is very minimal. In essence the NGN only provides routeing functionality (albeit “intelligent”), where this routeing is basically determined by the DNS. The NGN is considered to be “another” i.e. peer network similar to network of different public operators in traditional telephony networks.

· Due to the peering network concept there is no concept of the NGN providing originating and terminating services via Application Servers to the NGCN as in the subscription-based business trunking scenario. Any complex services such as number/identity consolidation (e.g. converting national number format into international number format, etc.), calling identity validation, selective blocking of destinations, call diversion, etc. apparently are not in scope for this scenario. It is also not clear whether complex redundancy, load sharing, and overflow solutions involving shared number ranges are in scope of this scenario.

All in all, the absence of Application Server usage seems to preclude any advanced services including the option of customer self care by enterprises.

Advantages registration-free business trunking scenario

In this document a third scenario is proposed registration-free business trunking.

Characteristics of the alternative registration-free business trunking scenario are:

· neither the NGCN nor its end-users require explicit or implicit registration;

· the NGCN has an unregistered entry in the HSS for both originating and terminating use;

· through the unregistered originating entry in the HSS the NGN is able to provide originating business trunking services via an IMS Application Server for calls leaving the NGCN and entering the NGN;

· through the unregistered terminating entry in the HSS the NGN is able to provide terminating business trunking services via an IMS Application Server for calls leaving the NGN and entering the NGCN;

· the entry point for the NGCN into the NGN is the IBCF function (and not the P-CSCF function);

· the exit point for the NGN into the NGCN is the IBCF function (and not the P-CSCF);

The following two diagrams illustrate the functional entities involved in this scenario.
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Figure 1: Alternative business trunking scenario originating functional entities
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Figure 2: Alternative business trunking scenario terminating functional entities

The basic advantages of this alternative scenario over the two existing scenarios are the following:

a) In contrast to the subscription-based business trunking scenario it does not require IMS style registration (including the corresponding authentication and security association procedures).

b) In contrast to the peering-based business trunking scenario it allows the NGN to provide originating and terminating services via a standard IMS Application Server functional architecture.

Basically the registration-free business trunking scenario allows the NGN to provide advanced services through the use of an Application Server, while at the same time concentrating in a single entity (namely in this same Application Server) all enterprise data (such as enterprise user data and enterprise routeing data) that may require updates (either by the NGN provider or by the enterprise itself) over the lifetime of the service for the enterprise.

In the Annex to this document a number of call flows are given explaining the technique of this registration-free business trunking scenario.

Discussion

KPN feels that the above registration-free business trunking scenario is a worthwhile alternative scenario that is missing from the standards. It would like to get response of other parties about:

1. the usefulness of this registration-free business trunking scenario; 

2. the support of other parties for getting this scenario included in the relevant standards.

If positive, KPN seeks advice about the appropriate approach to get this scenario in the relevant standards, and about the appropriate standards group and/or work item to address this proposal to.
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Annex

In this annex a number of example call flows are presented explaining the technique of the registration-free business trunking scenario.

In the first call flow a call originating in an NGCN IP-PBX towards the NGN is depicted. Note that the IP-PBX is not registered, so an unregistered originating entry in the HSS is used. In the call flow the SIP headers that are changed have been marked red. 
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. INVITE sip:[DestinationNr]@[HomeDomain];user=phone

To: sip:[DestinationNr]@[HomeDomain];user=phone
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. INVITE sip:[DestinationNr]@[HomeDomain]

To: sip:[DestinationNr]@[HomeDomain];user=phone

From: “[NormalizedFrom]” sip:[NormalizedFrom]@[HomeDomain];user=phone

P-A-Id: “[NormalizedFrom]” sip:[NormalizedFrom]@[HomeDomain]

Route: sip:[I-Cscf].[HomeDomain];lr


Figure 3: Originating call from NGCN IP-PBX to NGN (registration-free business trunking scenario)
Some points of attention in the above are the following:

· The call flow makes use of generic identifiers as indicated by square brackets. Actual implementation will replace these by their actual values (e.g. telephone numbers or domain names).

· The NGCN IP-PBX uses as destination a public domain [ExternalHomeDomain] which is converted by the SBC into in internal domain [HomeDomain].

· The SBC creates a P-Asserted-Identity (representing the NGCN) which is subsequently used by the S-CSCF to locate the appropriate Initial Filter Criteria. The P-Asserted-Identity uses the Global Directory Number [Gdn] of the enterprise (i.e. the generic default number of the enterprise) as user part.

· The I-CSCF and the S-CSCF treat the INVITE messages as originating messages due to the use of the ‘orig’ parameter in the Route headers.

· The parameters ‘trgp’ (trunk group) and ‘trunk-context’ are used in order to identity the appropriate trunk between the IP-PBX and the SBC.

· The Application Server is used to perform various normalization of numbers. In particular it converts [DialedNr] (e.g. a number in national format) into [DestinationNr] (which is in international format starting with +), and it converts [OrigNr] (e.g. in national format) into [NormalizedFrom] (which is in international format starting with +).

In the second call flow a call terminating in an NGCN IP-PBX coming from the NGN is depicted. Note that the IP-PBX is not registered, so an unregistered terminating entry in the HSS is used. In the call flow the SIP headers that are changed have been marked red.
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Figure 4: Terminating call from NGN to NGCN IP-PBX (registration-free business trunking scenario)
Some points of attention in the above are the following:

· The call flow makes use of generic identifiers as indicated by square brackets. Actual implementation will replace these by their actual values (e.g. telephone numbers or domain names).

· The Application Server populates the ongoing INVITE message with ‘trgp’ and ‘trunk-context’ parameters in order to describe the routeing to the appropriate SBC and the appropriate trunk between the SBC and the NGCN IP-PBX.

· The INVITE message coming from the Application Server to the S-CSCF is considered to be a new session, so that it may be routed to an I-BCF instead of to a P-CSCF. This is achieved by omitting any original dialog identifiers in this INVITE message.

· The Application Server applies the Pilot Directory Number [PilotDn] (i.e. the generic default number of the specific IP-PBX) and the Border Gateway [BorderGW] and routing domain [RouteDomain] in order to route the session to the appropriate SBC. 

· The SBC converts the internal domain [HomeDomain] into the external domain [TermCompanyDomain]. The value of [TermCompanyDomain] is derived from [CompanyId].
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