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Abstract of the contribution: The contribution discusses the interconnection aspects when two CS networks use SIP-I as the protocol on the Nc reference point.

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. The general architecture for CS domain is depicted in the following picture derived from TS 23.205.
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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 specification is TS 23.231.

SA1 has agreed in the last meeting some initial requirements to cover properly the work undergoing in CTx groups and has plans to further develop requirements in the next meetings. 

This contribution aims at defining a support of the interconnection aspects in stage 2 work.

2. Discussion

2.1 SA1 Requirements

During SA1#38, SA1 agreed to start a Work Item “Stage 1 Specification of Requirements for IP Interconnection of Services” (S1-071771) aiming at:

· producing requirements reflecting ongoing CT3 & 4 Work Items to support IP inter-connect for MSC Server and IMS.

· determining if there are any additional requirements that can be included in Release 8 to facilitate IP inter-connect as developed by external bodies (e.g. GSMA, ETSI)

While the Inter-IMS Network to Network interface work have been already developing in the stage 2, there is no on-going work on architectural aspects for the case of IP interconnection between two CS networks.

In order to make this work starting up, SA1 introduced 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.
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.

SA1 plans are to close the work at the next meeting SA1#39. 

2.2 Stage 2 proposal

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 the IMS interconnection. So it is straight forward to re-use the concepts already defined for Inter-IMS Network to Network interface.
While CS service interoperability and interworking should be assured by the stage 3 protocol definition, there is the need of an architectural model to satisfy the requirements of two CS domains interconnecting by means of complete separate IP networks. 
This could be one of the most popular situation in the real network implementation and deployments, at least at the international level, where 3GPP Operators use the services of others Operator as recognized and enabled by GSMA with the IPX project.
The IP aspects are very similar to the ones already addressed by the IBCF-TrGW model proposed for the IMS subsystem domain, where:

· the IBCF may act, when needed, as a Application Level Gateway providing the necessary logic function for SIP/SDP protocol stack in order to establish communication between networks using different IP addressing schemes

· the TrGW can manipulate the bearer accordingly to the need identified by the function in the IBCF

The proposal is to introduce new function elements for CS interconnection in the case of use of SIP-I as the protocol for the Nc reference point between two different domains:
· CS-IBCF

· CS-TrGW
3. Conclusions

It is proposed to agree on the above described approach to interconnection aspects when two CS networks use SIP-I as the protocol on the Nc reference point.

As an example, the following text could be introduced into the TS 23.002 Rel-8.

*** Start of Changes ***

4.1.2.x
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.

4.1.2.y
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.

*** Next Change ***

6.4.1.8
Reference Point MSC Server – GMSC Server (Nc Reference Point)

Over the Nc reference point, the Network-Network based call control is performed. Examples of this are ISUP or an evolvement of ISUP for bearer independent call control (BICC). Different options for signalling transport on Nc shall be possible including IP.
NOTE: When SIP-I-NNI is used to interconnect two CS networks the MSC Server – GMSC Server Nc reference point is replaced by the use of Nc1 reference point in conjunction with Nc2 reference point. 

6.4.1.9
Reference Point CS-MGW – CS-MGW (Nb Reference Point)

Over the Nb reference point the bearer control and transport are performed. The transport may be RTP/UDP/IP [59], [60] or AAL2 (I.363-2) [57] for transport of user data. Different options for user data transport and bearer control shall be possible on Nb, for example: AAL2/Q.AAL2, STM/none, RTP/H.245 [58], IPBC.
NOTE: When SIP-I-NNI is used to interconnect two CS networks the CS-MGW – CS-MGW Nb reference point is replaced by the use of Nb1 reference point in conjunction with Nb2 reference point.

6.4.1.x
Reference Point (G)MSC Server – CS-IBCF (Nc1 Reference Point)

Over the Nc1 reference point, the Network-Network based call control is performed using SIP-I.

6.4.1.y
Reference Point CS-MGW – CS-TrGW (Nb1 Reference Point)

Over the Nb1 reference point the bearer control and transport are performed. The transport is RTP/UDP/IP [59], [60] for transport of user data.

*** Next Change ***

6a.7.x
Reference Point CS-IBCF – CS-IBCF (Nc2 Reference Point)

The Nc2 reference point allows two CS-IBCFs to communicate with each other in order to provide the communication and forwarding of signalling messaging between two CS networks interconnected using SIP-I-NNI.

6a.7.y
Reference Point CS-TrGW – CS-TrGW (Nb2 Reference Point)

The Nb2 reference point allows two CS-TrGWs to forward media streams between two CS networks interconnected using SIP-I-NNI.

*** Next Change ***

Annex X (normative): Network to Network Interface between two CS networks using SIP-I

X.1
General

This annex describes the Network to Network Interface which is used to interconnect two CS networks using SIP-I.

X.2
Overall architecture

Figure X.1 illustrates an high-level architecture diagram showing the Network to Network Interface (SIP-I-NNI) between two CS networks using SIP-I on the Nc1 and Nc2 reference points.
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Figure X.1: Inter-CS Network to Network Interface between two CS networks using SIP-I
When SIP-I-NNI is used to interconnect two different CS domains the Nc and Nb reference points are, respectively, replaced by the Nc1 and Nc2 and the Nb1 and NB2 reference points. 

The protocols over the two reference points Nc2 and Nb2 make up the Network to Network Interface between two CS networks.

The Nc2 reference point allows CS-IBCFs to communicate with each other in order to provide the communication and forwarding of SIP signalling messaging between two CS networks using SIP-I. The Nb2 reference point allows TrGWs to forward media streams between two CS networks.

NOTE:
Whenever the Network to Network Interface is used to interconnect two CS networks  belonging to different security domains security procedures applies as described in TS 33.210 [20].
*** End of Changes ***
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