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1. Introduction

This paper addresses the architectural issue for the support of a reference model for interconnection aspects when two CS networks use SIP-I as the protocol on the Nc reference point. 

Actually, CT4 and CT3 are developing the technical specification to assure that CS networks based on IP may use, as an option, SIP-I as signalling protocol. The reference specifications are TS 23.231, TS 29.231 and TS 29.235.

This contribution aims at collecting feedbacks in CT4 and CT3, which are the owner of the stage 2 and stage 3 for CS domain, in order to address new stage 1 requirements and discuss how to start  with the definition of the interconnection aspects in the relevant SIP-I specifications. 

2. Discussion

2.1 Stage 1 Requirements

During SA1#38, SA1 introduced, under the ongoing work item “Stage 1 Specification of Requirements for IP Interconnection of Services”, some initial requirements (S1-071927) for the interconnection point when two PLMNs are interconnected by means of IP transport technology for 2G and 3G CS services. 
In particular:
The system shall support the capability for CS service interoperability and interworking.

It shall be possible to apply operator defined policy at the interconnection point.

The system shall support the capability to control the session resources when two different network domains are connected that may have, for example, different IP addressing schemes.
2.2 Stage 2 interconnection reference model for CS networks using SIP-I as signalling protocol

It can be recognized that the functions needed at the interconnection point between two CS networks may not differ too much from the ones defined in IMS domain, where IBCF and TrGW functionalities are used at the edge of network operators for policy, addressing, charging and security reasons.
In that respect some interconnection scenarios (national and international) may benefit of the introduction of two new functional elements, which might be called CS-IBCF and CS-TrGW, when using SIP-I as protocol for the CS interconnection over Nc reference point.

As an example, from an operator viewpoint, the following functionalities might be beneficial in CS domain:

•
network topology hiding;

•
application level gateway (enabling communication between IPv6 and IPv4 SIP-I applications or between networks with different IP addressing schemes);

•
controlling transport plane functions;

•
selecting the appropriate signalling interconnect; 

•
generation of CDR;

Figure 1 depicts those new functional elements in a proposal of reference model for SIP-I interconnection between two network operators.
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Figure X.1: Inter-CS Network to Network Interface between two CS networks using SIP-I
An example of stage 2 definitions might be:

CS Interconnection Border Control Function (CS-IBCF)

The CS-IBCF is functional entity that provides application specific functions at the SIP/SDP protocol layer in order to perform interconnection between two CS operator domains using SIP-I as the protocol on the Nc reference point. It enables communication between nodes with different IP addressing scheme (IPv6, IPv4, public or private), network topology hiding, controlling transport plane functions, selecting the appropriate signalling interconnect and generation of charging data records.

CS Transition Gateway (CS-TrGW)

A CS-TrGW is a functional entity located within the media path and controlled by an CS-IBCF. It provides functions like network address/port translation and IPv4/IPv6 protocol translation and different IP addressing schemes.

It is opinion of the author that a possible approach to address the above stage 1 requirements might be to define stage 2 architectural aspects in TS 23.231 and stage 3 CS service interoperability and interworking aspects in TS 29.235.

3. Conclusions

It is proposed to discuss the above approach in order to forecast the right way to fulfill stage 1 requirements on interconnection between two CS networks using SIP-I as the protocol on the Nc reference point. 
Telecom Italia encourages CT4 and CT3 WGs to reach an agreement on the way forward in order to bring some CRs to next CT4 and CT3 meetings for the introduction of the SIP-I interconnection aspects in 3GPP specifications.
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