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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.

1
Scope

The present document defines the stage 2 description for the bearer-independent core network. The stage 2 shall cover the information flow between the GMSC server, MSC server and media gateways. It shall show the CS core network termination of the Iu interface in order to cover the information flow stimulus to the core network and describe the interaction with the supplementary and value added services and capabilities.

This TS uses Q.BICC as the (G)MSC – MSC protocol on the Nc interface, and H.248 as the (G)MSC – Media gateway (Mc) interface. Existing specifications and recommendations shall not be repeated, as such the Q.BICC work and the H.248 specification shall be referred to.

This TS is applicable in the case of ATM or IP transports in the CS core network, however in the case of STM core network, the principles described in R´99 shall apply.
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Figure 1: CS core network logical architecture

The CAP interfaces and the interfaces towards the HSS are outside the scope of this TS.

Details of Transcoder-Free Operation are outside the scope of this TS. Please see 3G TS 23.153 [3] for more 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]
3G TR 21.905: 3G Vocabulary

[2]
3G TS 23.002: Network Architecture

[3]
3G TS 23.153: Out of Band Transcoder Control - Stage 2

[4]
3G TS 24.008: Mobile Radio Interface Layer 3 specification; Core Network Protocols -Stage 3

[5]
Reference to BICC CS-2 general information flows

[6]
Reference to BICC CS-2 vertical information flows

[7]
Reference to BICC CS-2 protocol

[8]
Reference to BICC CS-2 APM user

[9]
Reference to BICC CS-2 vertical protocol

[10]
Reference to H.248 protocol

3
Definitions, Symbols and Abbreviations

3.1
Definitions

For the purposes of the present document, the following terms and definitions apply.

FFS

3.2
Symbols

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

Iu
Interface between the RNS and the core network. It is also considered as a reference point.

Mc
Interface between the server and the media gateway.

Nb
Interface between media gateways.

Nc
The NNI call control interface between (G)MSC servers.

3.3
Abbreviations

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

BCF
Bearer Control Function

BICC
Bearer-Independent call control

BIWF
Bearer Interworking Function

CCF
Call Control Function

CS
Circuit Switched

IETF
Internet Engineering Task Force

IP
Internet Protocol

IPv4
Internet Protocol version 4

IPv6
Internet Protocol version 6

MG
Media Gateway

MTP2
Message Transfer Part layer 2

MTP3
Message Transfer Part layer 3

NNI
Network-Network interface

RAB
Radio Access Bearer

RANAP
Radio Access Network Application Protocol

TCAP
Transaction Capabilities Application Part

TFO
Tandem free operation

TRAU
Transcoder and Rate Adapter Unit

TrFO
Transcoder free operation

UDP
User Datagram Protocol

UTRAN
UMTS Terrestrial Radio Access Network

4
Main Concepts

4.1
General

The circuit switched core network enables the support of different transports (e.g. ATM or IP) in a bearer-independent fashion. For the ATM and IP transport, there is a strict separation between the call control level and the bearer control level. In the case of ATM or IP transport, the passage of compressed speech at variable bit rates is possible through the CS core network.

The CS core network shall employ the MSC server, GMSC server and media gateways. The GMSC server and MSC server shall provide the call control and mobility management functions, and the media gateway shall provide the bearer control and transmission resource functions. The media gateway shall contain the stream manipulating functions.

The GMSC server and MSC servers are connected to the media gateway via the Mc reference point. The MSC servers and GMSC servers are connected with the Nc reference point. There may be a number of call control transit nodes between the MSC server and GMSC server in the Nc reference point. The MGWs are connected with the Nb reference point.

The users connected to the CS core network shall not be aware whether a MSC server – media gateway combination is used, or a monolithic MSC is used.

4.2
Bearer-independent Call Control (Q.BICC)

Q.BICC is a call control protocol supporting IP and ATM transports in a bearer-independent manner for the ISDN service set. CS-2 of BICC supports both IP and ATM bearers, and allows the physical separation of the call control entities from the bearer control entities. BICC shall be supported on the Nc interface.

4.3
H.248/MEGACO

H.248/MEGACO has been jointly developed within the ITU-T and the IETF, and supports a separation of call control entities from bearer control entities, and a separation of bearer control entities from transport entities. H.248 is used on the Mc interface between the (G)MSC servers and the media gateway.

5
General Circuit Switched Core Network Domain Architecture

5.1
Circuit Switched Domain Core Network Interfaces and Reference Points
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Figure 2 CS core network external interfaces

5.2
Network Interworking

{Editor’s Note:
This section describes that network interworking shall take place at the other side of the GMSC, and over the Nc and Nb interfaces as well.}

5.3
Logical Architecture

The overall CS core network logical architecture is shown in Figure 1.

5.3.1
CS Core Network Nodes

{Editor’s Note:
This section will describe the MSC server, GMSC server and MG. It extracts some text from 23.821}

5.3.1.1
MSC Server

The MSC server mainly comprises the call control and mobility control parts of a GSM/UMTS MSC as described in 3G TS 23.002 [2].

It terminates the user-network signalling (see 24.008[4]) and translates it into the Nc signalling. The MSC Server also contains a VLR to hold the mobile subscriber's service data and CAMEL related data.

The MSC server terminates the Mc interface towards the media gateway. 

The MSC server controls the parts of the call state model that pertain to connection control for media channels in a MGW.

The MSC server contains the “Call Control Function” in the BICC model.

5.3.1.2
GMSC Server

The GMSC server mainly comprises the call control and mobility control parts of a GSM/UMTS GMSC as described in 3G TS 23.002.

It terminates the Nc interface, and call control interfaces to the external networks. The GMSC server terminates the Mc interface towards the media gateway.

The GMSC server terminates the Mc interface towards the media gateway. 

The GMSC server controls the parts of the call state model that pertain to connection control for media channels in a MGW.

The GMSC server contains the “Call Control Function” in the BICC model.

5.3.1.3
Media Gateway

The media gateway terminates the Mc interface from the (G)MSC servers. The media gateway terminates the bear control protocols and contains bearer terminations. It also contains media manipulation equipment (e.g. transcoders, echo cancellers, or tone senders). The media gateway may perform media conversion and framing protocol conversion.

The media gateway terminates the bearer part of the Iu interface and the Nb interface. 

5.3.2
CS Core Network Interfaces and Reference Points

5.3.2.1
Mc Interface

The Mc reference point in this TS only considers the aspects of the interface between the (G)MSC server and MGW. It covers the following aspects:

· full compliance with the H.248 standard [10],

{Editor’s Note: 
Baseline work of which is currently carried out in ITU-T Study Group 16, in conjunction with IETF MEGACO WG.}

· flexible connection,

· open architecture where 3GPP specific extensions/packages may be defined,

· dynamic sharing of MGW physical node resources.

5.3.2.2
Nc Interface

Over the Nc reference point the Network-Network based call control is performed. The protocol used across the Nc interface is the BICC protocol (see references [5] – [9]).

5.3.2.3
Nb Interface

Over the Nb reference point the bearer control and transport are performed.

6
Call Establishment

{Editors Note: 
This section should show the call establishment flows - the same order as in the BICC specification.}

{Editors Note: 
The flows shown here should describe both the horizontal and the vertical protocols.}

7
Call Termination

{Editors Note: 
This section should show the call establishment flows - the same order as in the BICC specification.}

{Editors Note: 
The flows shown here should describe both the horizontal and the vertical protocols.}

8
Handover

FFS

9
Compatibility Issues

{Editors Note:
This section will describe any compatibility issues that need to be considered}

10
Recovery

{Editors Note:
This section shall describe the handling of failures in the network nodes.}

11
Identities

{Editors Note:
This section shall describe the relevant identities used in the CS CN core network.}

12
Operational Aspects

12.1
Charging

FFS

13
Interactions with Other Services

{Editor’s Note:
This section shall describe the interaction with others services. It shall indicate whether for instance interactions with CAMEL are, and show the handling of supplementary services. It shall show that it may be necessary to join two media gateways for the one call.}
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