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Foreword

This Technical Specification has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.

Introduction
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1
Scope

The Release 5 architecture shall interwork with the ISUP based legacy CS networks through the CSCF, MGCF, MGW, T-SGW, GGSN and the Gi reference point.

This document details the interworking principles between the UMTS IM CN subsystem and ISUP based legacy CS networks, in order to support Release 5 IM basic voice calls. It addresses the issues of control and user plane interworking.

For the control plane interworking, areas such as SIP to ISUP interworking are detailed in terms of the processes and protocol mappings required in order to support both IM originated and terminated voice calls. 

Other areas addressed encompass the transport protocol and signaling issues for negotiation and mapping of bearer capabilities and QoS information.

2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

· References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

· For a specific reference, subsequent revisions do not apply.

· For a non-specific reference, the latest version applies.

 [1]
EN 300 356-1 (V3.2): "Integrated Services Digital Network (ISDN); Signalling System No.7; ISDN User Part (ISUP) version 3 for the international interface; Part 1: Basic services [ITU‑T Recommendations Q.761 to Q.764 (1997), modified]".

[2]
EN 300 356-2 (V3.2): "Integrated Services Digital Network (ISDN); Signalling System No.7; ISDN User Part (ISUP) version 3 for the international interface; Part 2: ISDN supplementary services [ITU‑T Recommendation Q.730 (1997), modified]".

[3]
EN 300 356-3 (V3.1): "Integrated Services Digital Network (ISDN); Signalling System No.7; ISDN User Part (ISUP) version 3 for the international interface; Part 3: Calling Line Identification Presentation (CLIP) supplementary service [ITU‑T Recommendation Q.731, clause 3 (1993), modified]".

[4]
EN 300 356-4 (V3.1): "Integrated Services Digital Network (ISDN); Signalling System No.7; ISDN User Part (ISUP) version 3 for the international interface; Part 4: Calling Line Identification Restriction (CLIR) supplementary service [ITU‑T Recommendation Q.731, clause 4 (1993), modified]".

[5]
EN 300 356-5 (V3.1): "Integrated Services Digital Network (ISDN); Signalling System No.7; ISDN User Part (ISUP) version 3 for the international interface; Part 5: Connected Line Identification Presentation (COLP) supplementary service [ITU‑T Recommendation Q.731, clause 5 (1993), modified]".

[6]
EN 300 356-6 (V3.1): "Integrated Services Digital Network (ISDN); Signalling System No.7; ISDN User Part (ISUP) version 3 for the international interface; Part 6: Connected Line Identification Restriction (COLR) supplementary service [ITU‑T Recommendation Q.731, clause 6 (1993), modified]".

[7]
draft-ietf-sip-rfc2543bis-02 (September 2000): “SIP: Session Initiation Protocol”.

3
Definitions, symbols and abbreviations

3.1
Definitions

For the purposes of the present document, the [following] terms and definitions [given in ... and the following] apply.
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3.2
Symbols

For the purposes of the present document, the following symbols apply:
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3.3
Abbreviations

For the purposes of the present document, the following abbreviations apply:

SIP

Session Initiation Protocol
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4 General

4.1
General Interworking Overview

The UMTS IM CN Subsystem has to interwork with ISUP based legacy CS networks. This will provide the ability to deliver basic voice calls to and from the UE from CS networks such as PSTN, ISDN, GSM and UMTS CS. 

To support this, basic protocol mapping between SIP [7] and ISUP has to occur at a control plane level, in order that call setup, call maintenance and call release procedures can be supported. The MGCF shall provide this protocol mapping functionality within the IM CN Subsystem.

Also, user plane interworking between IP and CS network (i.e. 64k PCM circuit switched bearer channel) has to be supported within the IM CN Subsystem. The MGW shall provide this bearer channel mapping, and use the MGCF to provide the call control to bearer setup linkage.
Also services such as: -

· CLIP/CLIR

· Call Forwarding 

shall be supported at the control plane and user plane interworking level. 

5 Network characteristics

5.1 Key characteristics of ISUP based CS Networks

The ISUP interface defined is the trunk signalling interface between the PLMN and the ISDN. It is assumed that the interface between PLMN and ISDN can occur at any point in a national network, provided that the exchange in the national network has this ISDN-PLMN signalling interface.

This signalling interface is based on ISUP version 3 (as given in EN 300 356-1 [1] to EN 300 356-6 [6]).

Editors Note: To be completed

5.2
Key characteristics of UMTS IM CN Subsystem

The UMTS IM CN subsystem uses the SIP protocol to manage IP multimedia sessions in a Release 5 3GPP environment, and use IP as the transport mechanism for both SIP session signalling and media transport. 

The UMTS IM CN subsystem shall support interworking with existing fixed and mobile voice and IP data networks, including PSTN, ISDN, Mobile and Internet.

6
Interworking with CS networks

6.1
Interworking Reference Model

The diagram shown in Figure 1 details the reference architecture required to support interworking between the UMTS IM CN subsystem and CS networks for Release 5 IM basic voice calls.
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Figure 1: IM CN Subsystem to ISUP based CS network interworking reference architecture

Protocol for Mg. The single call control protocol applied to the Mg interface between CSCF and MGCF will be based on SIP and as defined in 3G TS 24.229.
Protocol for Mc. The Mc reference point describes the interfaces between the MGCF and MGW, and has the following properties:

-
full compliance with the H.248 standard, baseline work of which is currently carried out in ITU-T Study Group 16, in conjunction with IETF MEGACO WG.

-
dynamic sharing of MGW physical node resources.  A physical MGW can be partitioned into logically separate virtual MGWs/domains consisting of a set of statically allocated terminations.  

-
dynamic sharing of transmission resources between the domains as the MGW controls bearers and manage resources according to the H.248 protocols.

It is expected that current H.248/IETF Megaco standard mechanisms can be applied to enable this.
Protocol for Gi.  This is interface is detailed in 3G TS 29.061 and is IP based.

6.1.1 Interworking Functional Entities

6.1.1.1
Transport Signalling Gateway Function (T-SGW)

This is the component within the IM CN Subsystem which maps call related signalling to/from ISUP based CS networks over SS7 links, to ISUP signalling over an IP bearer, and sends it to/from the MGCF. This will contain functionality such as: -

-
Provide PSTN/PLMN <-> IP transport level address mapping.

6.1.1.2
Media Gateway Control Function (MGCF)

This is the component within the IM CN subsystem, which controls the MGW, and also performs SIP to ISUP call related signalling mapping.

The functionality defined within MGCF should be consistent with existing/ongoing industry protocols/interfaces that will satisfy the requirements.  

-
Controls the parts of the call state that pertain to connection control for media channels in a MGW.

-
Communicates with CSCF.

-
MGCF selects the CSCF depending on the routing number for incoming calls from legacy networks.

-
Performs call related protocol conversion between the Legacy CS networks (ISUP) and the UMTS Rel 5 IM network call control protocol (SIP).

-
Out of band information assumed to be received in MGCF and may be forwarded to CSCF/MGW.

6.1.1.3 Media Gateway Function (MGW)

This is the component within the IM CN subsystem, which interfaces the PS domain to the CS network, and terminates bearer channels from the CS network (i.e. DSOs, 64 Kbits PCM links) to IP media streams in the packet network.

The MGW will be provisioned with the necessary resources for supporting UMTS transport media. Further tailoring (i.e. packages) of the H.248 may be required to support additional codecs and framing protocols, etc, and shall: - 

· Interacts with MGCF for resource control.

· Owns and handle resources such as echo cancellers etc.

· Support codecs for transcoding purposes.
6.2 Control Plane Interworking Model

Control Plane

Within the UMTS IM subsystem, the SIP protocol will be used to originate and terminate IM sessions to and from the UE.

External legacy CS networks will use ISUP protocol to originate and terminate voice calls, to and from the UMTS IM network.

User Plane

Within the UMTS IM subsystem, the IP protocol (with possibly the use of other framing protocols such as RTP and/or Iu UP) will be used to transport media packets to and from the UE.

External legacy CS networks will use "circuit switched bearer channels" (i.e. 64kbits PCM) to carry encoded voice frames, to and from the UMTS IM network.
Therefore, in order to interwork, allowing "inter network" session control and media data exchange to occur, then both control and user plane protocols have to be "mapped" together within the IM CN subsystem.

In order to allow simplification of the task, only Basic Voice Services shall be required and supported from an interworking perspective between the UMTS Rel 5 IM subsystem and ISUP based CS networks (i.e. PSTN/ISDN/GSM and UMTS CS networks).

6.3 User Plane Interworking Model
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7 Control Plane Interworking

7.1 Overview
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7.2 SIP to ISUP Interworking
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7.3 Media Gateway Control Overview

7.3.1 Basic Principles
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8 User Plane Interworking

8.1 Overview
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