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Abstract of the contribution: This paper provides an overview of the differences between TISPAN and 3GPP border control architectures and a proposed action plan in SA WG2 for enabling convergence of the two architectures.
1. Introduction

Border control functions have been introduced in the IMS architecture in support of interconnection between networks. The notion of border control functions was originally defined in ETSI TISPAN and then incorporated into the 3GPP IMS specifications in 2005 (Release 7). ETSI TISPAN and 3GPP specifications are therefore very close to each other in this area. However differences currently exist between the two set of specifications although the requirements should be the same irrespective of whether the IMS domains being interconnected are supporting mobile traffic or fixed traffic or both. This memo provides an overview of such differences and a proposed action plan in SA2 for enabling convergence of the two architectures. 

2.
Architecture comparison

Border control functions for an IMS include an Interconnect Border Control Function (IBCF) acting as an entry/exit point for SIP signalling and a gateway function acting as an entry/media point for media traffic.

The IBCF is part of the “common IMS”. Thus there is no difference between the IBCF as used with a TISPAN architecture and the IBCF as used with a 3GPP architecture except for the interface toward transport/media functions. 

According to TISPAN specifications, the IBCF controls an Interconnect Border Gateway Function (I-BGF) via the RACS while according to 3GPP specifications the IBCF talks directly to a Translation Gateway (TrGW) through a reference point known as Ix. TISPAN specifications identify two reference points above and below the RACS (i.e. between the IBCF and the RACS and between the RACS and the BGF) known as Gq' and Ia (respectively). Figure 1 provides a high level comparison between the two architectures.  
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Figure 1: Current architectures
In its present form the 3GPP TrGW can be seen as a simplified I-BGF with limited functionality (i.e. NAPT/NAPT-PT and transcoding). There is no technical barrier to extend the TrGW with additional capabilities required to make it equivalent to an I-BGF (See Table 1). There are no technical reasons behind the current differences. They just come from the fact that TISPAN has put more effort on the standardisation of these functions due to a stronger pressure from fixed operators to migrate the TDM-based interconnection to IP-based interconnection. However the technical requirements are identical. It should not matter whether the IMS domains being interconnected are supporting mobile traffic or fixed traffic or both.

Table 1: List of I-BGF tasks

	· opening and closing gates (i.e. packets filtering depending on "IP address / port")

· packet marking for outgoing traffic
· policing of incoming traffic
· resource allocation for upstream and downstream traffic
· usage metering

· allocation and translation of IP addresses and port numbers (NAPT)
· interworking between IPv4 and IPv6 networks (NAPT-PT)
· media transcoding




ETSI TISPAN deliverables include detailed protocol specifications for the two reference points identified in the architecture. The protocol used at the Gq' reference point (TS 183 017) is based on Diameter while the protocol used at the Ia reference point is based on H.248 (ES 283 012). There is no protocol specification currently available in 3GPP for the Ix reference point. Actually the functional requirements applicable to the reference point between the IBCF and the TrGW are marked "for further study" in the 3GPP specifications (See TS 23.228 Version 8.5.0). This is therefore the right time for working on a converged approach without creating concrete backward compatibility issues. 

3.
Use of Resource Control functions for interconnect

Within the TISPAN NGN architecture the RACS (Resource and Admission Control Subsystem) provides support for policy-based resource reservation and admission control and for managing traffic policies. 

The RACS has been primarily designed for managing resources in access and aggregation networks. In such configurations the RACS typically interact with a P-CSCF and plays a role similar to a 3GPP Policy and Charging Rule Function (PCRF). However the scope of the RACS is wider and enables managing resources in a core/backbone network or at the boundary between core/backbone networks. When used in support of interconnection between two core/backbone networks the RACS is currently limited to a Service-based Policy Decision Function (SPDF) although the TISPAN specifications do not preclude that the SDPF be connected to one ore more Resource and Admission Control Function (x-RACF). The actual procedures performed by such entities are however outside the scope of the current specifications.

The behaviour of the IBCF with regards to the SPDF is loosely specified but is assumed to be similar to the behaviour of a P-CSCF with regards to an SPDF. Requests for resources are issued by the IBCF at the Gq' reference point, using the Diameter protocol. The decisions that the SPDF make are based on polices that are said to be “service-based” as they depend on the type of application and class of service requested.
The SPDF translates resource requests received from the IBCF into configuration requests transmitted to the I-BGF at the Ia reference point and decides whether requests can be accepted or rejected. The decision and translation process may involve matching the request against service-based policy rules. In its simplest form, with no or trivial rules are used, the SPDF is essentially a protocol conversion function (i.e. mapping Diameter to H.248). 
ETSI TISPAN specifications also covers scenarios where an SPDF need to forward a request to another SPDF in another domain using the Ri' reference point. However no concrete use cases associated with the IMS have been identified so far.

4.
Towards a converged architecture

The proposed approach consists in slipping a "functional group" between the IBCF and the TrGW, thereby splitting the Ix reference point into two reference points: Ix-1 and Ix-2 (see Figure 2). 
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Figure 2: Converged architecture

The "functional group" will be responsible for mapping requests received from the IBCF on to configuration requests to be sent to the I-BGF (TrGW) taking into account operator-specific policy rules and inter-operator service level agreement (SLA) data. The specification should be high-level enough to be compatible with existing TISPAN SPDF specifications. 

Introducing such a functional group in the architecture from now on does not hurt. If no resource control functionality is required this functional group can be considered co-located with the IBCF and the compound entity will just expose the Ix-2 reference point. Once this functional group will have been included, work will have to be initiated on the signalling requirements for reference points above and below it and on the protocols fulfilling these requirements. 

6.
Proposed Action Plan for SA2
1) Extend the TrGW functionality to make it equivalent to an I-BGF 

Where: TS 23.002, TS 23.228
2) Split the Ix reference point into two parts (Ix-1 and Ix-2) with a resource/policy control entity in the middle. Call it "Policy Control Functional Group" and leave the details underspecified for a first step.

Where: TS 23.002, TS 23.228, TS 23.203 
3) Ensure Ix-2 is identical to ETSI Ia and endorse the Ia protocol specification (ES 283 012). 
Where: TS 23.002, TS 23.228, TS 23.203
4) Define Ix-1 based on the results of the ongoing study on Gq'/Rx harmonization
Where: TS 23.002, TS 23.228, TS 23.203 
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