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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.

For the purposes of this specification, the protocol used over the Nc interface is an enhanced call control protocol supporting call bearer separation such as BICC (which is specified in [5]-[12]) or SIP-T (which is specified in [16]-[18]). The protocol used over the Mc interface is H.248 (which is specified in [13]). Existing specifications and recommendations shall not be repeated, as such the relevant 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]
ITU-T Q.1902.1: “Bearer Independent Call Control CS2 Functional Description”

[6]
ITU-T Q.1902.2: “Bearer Independent Call Control CS2 General Functions of Messages and Signals”
[7]
ITU-T Q.1902.3: “Bearer Independent Call Control CS2 Formats and Codes”
[8]
ITU-T Q.1902.4: “Bearer Independent Call Control CS2 Basic Call Procedures”
[9]
ITU-T Q.1902.5:


[10]
Reference to BICC CS-2 vertical information flows

[11]
Reference to BICC CS-2 general information flows


[12]
Reference to BICC CS-2 APM user



[13]
ITU-T H.248: “Media Gateway Control Protocol”

[14]
3G TS 29.xxx: “Media Gateway Controller – Media Gateway interface – Stage 3”

[15]
3G TS 29.yyy:  “Interworking on the Media Gateway – Media Gateway interface – Stage 3” 

[16]
RFC 2543: SIP Session Initiation Protocol

[17]
Reference to SIP-T Context and Architectures
(http://www.softarmor.com/sipwg/teams/sipt/index.html)

[18]
Reference to SIP-T MIME Types for ISUP and OSIG objects
(http://www.softarmor.com/sipwg/teams/sipt/index.html)

3 Definitions, symbols and abbreviations

3.1 Definitions

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


Half Call: This model is used to show the interactions between the access half and the network half of a call. The signals between the half calls show the stimulus information flow, but they are not normative.  

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:

ACM
Address Complete Message

ANM
Answer Message
BA
Bearer Address

BCF
Bearer Control Function

BICC
Bearer Independent Call Control

BIR
Binding Reference

BIWF
Bearer Interworking Function
BNC-ID
Backbone Network Connection Identifier
CCF
Call Control Function

COT
Continuity Message
CS
Circuit Switched
IAM
Initial Address Message
IETF
Internet Engineering Task Force

IP
Internet Protocol

IPv4
Internet Protocol version 4

IPv6
Internet Protocol version 6

MGW
Media Gateway

MGC
Media Gateway Controller

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

SIP-T
Session Initiation Protocol for Telephony

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 (BICC)

BICC (see [5]-[12]) 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 



5.2 

5.3 Logical Architecture

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

5.3.2 CS Core Network Nodes

MSC
5.3.2.1  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 (MGC in the SIP-T model).

5.3.2.2 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 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 (MGC in the SIP-T model).

5.3.2.3 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. 

5.3.3 CS Core Network Interfaces and Reference Points

5.3.3.1 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 [13],

· flexible connection,

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

· dynamic sharing of MGW physical node resources.

5.3.3.2 Nc Interface

Over the Nc reference point the Network-Network based call control is performed. Any suitable call control protocol may be used across the Nc interface (e.g. BICC, SIP-T). 
5.3.3.3 Nb Interface

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

6 


7 


7.1 Network Interworking

7.1.2 Interworking on the Nc Reference Point

The interworking towards networks supporting BICC or towards networks supporting ISUP is specified in BICC ([5]-[12]). 
FFS.

7.1.3  Interworking on the Nb Reference Point

The interworking is specified in 3G TS 29.xxx [14].
8 Call Establishment

8.1 Mobile Originating Speech Call
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The following numbered items describer the flow shown above: 

· 1
The MO call is initiated with SETUP message by the UE.

· 2
The MSC originating-half sends CALL PROCEEDING message to UE to indicate that the call is being processed.

· 3
The MSC originating-half initiates a new call and provides supported codec list to MSC terminating-half.

· 4 
When MGW for the bearer has been selected the MSC terminating-half provides bearer information to MSC originating-half including MGW-address and context-id.

· 5
When codec for the call has been selected the MSC terminating-half provides codec information to MSC originating -half.

· 6
Using the received bearer information and codec information the MSC originating-half reserves resources in selected MGW by sending ADD.request message. The MSC originating-half provides MGW with context-id and requests seizure of a new termination to this context. The MSC originating-half also provides selected codec, requests to put bearer backward through connected, and requests bearer address and binding reference for the new termination.

· 7
The MGW provides identity of the new termination to MSC originating-half in ADD.result message including, the bearer address and the binding reference for the new termination.

· 8
After bearer address and binding reference for the reserved resources in MGW have been received the MSC originating-half sends RAB assignment request message to RNC. In the RAB assignment request message the transport address is the bearer address received from the MGW and the transport association is the binding reference received from the MGW.

· 9 
After the requested bearer has been established between RNC and MGW, RNC sends RAB assignment complete message to the MSC originating-half.

· 10
The MSC originating-half informs MSC terminating-half of established bearer from RNC to MGW.

· 11
When an indication that called party is alerting is received the MSC terminating-half indicates this to MSC originating-half.

· 12 The MSC originating-half sends ALERTING message to UE to indicate that called party is alerting.

· 13 When an indication that called party has answered the call is received the MSC terminating-half indicates this to MSC originating-half.

· 14 At reception of called party answer indication the MSC originating-half requests MGW to put the bearer bothway through connected by sending MOD.request message.

· 15 The MGW accepts the modification of bearer mode.

· 16 The MSC originating-half sends CONNECT message to UE to indicate that called party has answered the call.

8.2 Mobile Originating Data Call

8.3 Mobile Terminating Speech Call
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· 1
When the MSC originating-half receives a call indication from (G)MSC it originates a ‘New Call’ and provides the supported codec list and optionally the selected originating-half MGW to the MSC terminating-half.

· 2
The MSC terminating-half starts paging.

· 3
When the UE is found and all the security procedures are completed; the MSC terminating-half sends a SETUP message towards the UE, containing the bearer capability information for the call.

·  4
When UE receives the SETUP message, it responds with a CALL CONFIRMED message to the MSC terminating-half. The CALL CONFIRMED message includes bearer capability information if any of the negotiable parameters of the bearer capability has to be changed and the supported codec list. 

· 5
Using the received bearer information and codec information the MSC terminating-half reserves resources in selected MGW by sending ADD.request message. The MSC terminating-half request the MGW a context-id and seizure of a new termination to this context. The MSC terminating-half also provides selected codec, requests to put it on inactive mode and requests bearer address and binding reference for the new termination. 

· 6
The MGW provides the context-id and the identity of the new termination to MSC terminating-half in ADD.reply message including, the bearer address and the binding reference for the new termination.

· 7
 When MGW for the bearer has done the reservation for the MSC terminating-half, then provides bearer information to MSC originating-half including MGW-address and the context-id.

· 8
As the codec for the call has been selected the MSC terminating-half provides codec information to MSC originating -half. 

· 9
The bearer establishment occurs on the originating side. When the bearer establishment is finished, a ‘Bearer Established’ message is sent to the MSC terminating-half.

· 10 After receiving the ‘Bearer Established’ message, the MSC terminating-half sends RAB ASSIGNMENT REQUEST message to RNC. In the RAB ASSIGNMENT REQUEST message the transport address is the bearer address received from the MGW and the transport association is the binding reference received from the MGW.

· 11
After the requested bearer has been established between RNC and MGW, RNC sends RAB ASSIGNMENT COMPLETE message to the MSC terminating-half.

· 12
When the RAB assignment is complete, the UE sends the ALERTING message to the MSC terminating-half.

· 13
The MSC terminating-half forwards the ALERTING message to the MSC originating-half to indicate that the called party is alerting.

· 14 The MSC terminating-half asks the MGW to send the ringing tone.
· 15
When the called party answers, the UE send a CONNECT message, which RNC relays to the MSC terminating-half.

· 16 At reception of called party answer indication the MSC terminating-half requests MGW to put the bearer SendReceive mode by sending MOD.request message.  The MGW accepts the modification of bearer mode.

· 17 The MSC terminating-half sends an Answer message to the MSC originating-half, which relays it to the originating exchange.

8.4 Mobile Terminating Data Call

9 Call Termination

9.1 Mobile Originating Speech Call

9.2 Mobile Originating Data Call

9.3 Mobile Terminating Speech Call

9.4 Mobile Terminating Data Call

10 Handover

FFS

11 Compatibility Issues

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

12 Recovery

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

13 Identities

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

14 Operational Aspects

14.1 Charging

FFS

15 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.}

15.1 Line Identification Services
15.1.2 Calling Line Identification Presentation (CLIP)

{Editor’s Note:
This section shall describe the interaction with CLIP.}

15.1.3 Calling Line Identification Restriction (CLIR)

{Editor’s Note:
This section shall describe the interaction with CLIR.}

15.1.4 Connected Line Identification Presentation (COLP)

{Editor’s Note:
This section shall describe the interaction with COLP.}

15.1.5 Connected Line Identification Restriction (COLR)

{Editor’s Note:
This section shall describe the interaction with COLR.}

15.2 Call Forwarding Services
15.2.2 Call Forwarding Unconditional (CFU)

{Editor’s Note:
This section shall describe the interaction with CFU.}

15.2.3 Call Forwarding on Busy (CFB)

{Editor’s Note:
This section shall describe the interaction with CFB.}

15.2.4 Call Forwarding on No Reply (CFNRy)

{Editor’s Note:
This section shall describe the interaction with CFNRy.}

15.2.5 Call Forwarding on Not Reachable (CFNRc)

{Editor’s Note:
This section shall describe the interaction with CFNRc.}

15.3 Call Completion Services
15.3.2 Call Hold (CH)

{Editor’s Note:
This section shall describe the interaction with CH.}

15.3.3 Call Waiting (CW)

{Editor’s Note:
This section shall describe the interaction with CW.}

15.4 Multi Party (MPTY)
{Editor’s Note:
This section shall describe the interaction with MPTY.}

15.5 Closed User Group (CUG)

{Editor’s Note:
This section shall describe the interaction with CUG.}

15.6 Advice of Charge (AoC)

{Editor’s Note:
This section shall describe the interaction with AoC.}

15.7 Call Barring Services
15.7.2 Barring of all outgoing calls

{Editor’s Note:
This section shall describe the interaction with barring of all outgoing calls.}

15.7.3 Barring of outgoing international calls

{Editor’s Note:
This section shall describe the interaction with barring of outgoing international calls.}

15.7.4 Barring of outgoing international calls except those directed to the HPLMN country

{Editor’s Note:
This section shall describe the interaction with barring of outgoing international calls except those directed to the HPLMN country.}

15.7.5 Barring of all incoming calls

{Editor’s Note:
This section shall describe the interaction with barring of all incoming calls.}

15.7.6 Barring of incoming calls when roaming

{Editor’s Note:
This section shall describe the interaction with barring of incoming calls when roaming.}

15.8 Explicit Call Transfer (ECT)

{Editor’s Note:
This section shall describe the interaction with ECT.}

15.9 Completion of Call to Busy Subscriber (CCBS)
{Editor’s Note:
This section shall describe the interaction with CCBS.}

15.10 Multicall (MC)_

{Editor’s Note:
This section shall describe the interaction with MC.}

15.11 Multiple Subscriber Profile (MSP)
{Editor’s Note:
This section shall describe the interaction with MSP.}

15.12 Calling Name Presentation (CNAP)

{Editor’s Note:
This section shall describe the interaction with CNAP.}

15.13 User-to-User Signalling (UUS)
{Editor’s Note:
This section shall describe the interaction with UUS.}

15.14 enhanced Multi-Level Precedence and Pre-emption service (eMLPP)
{Editor’s Note:
This section shall describe the interaction with eMLPP.}

15.15 Call Deflection (CD)
{Editor’s Note:
This section shall describe the interaction with CD.}

16 Interaction with other network features and services

16.1 CAMEL
{Editor’s Note:
This section shall describe the interaction with CAMEL.}

16.2 IST
{Editor’s Note:
This section shall describe the interaction with IST.}

16.3 ODB

{Editor’s Note:
This section shall describe the interaction with ODB.}
16.4 DTMF

{Editor’s Note:
This section shall describe the interaction with DTMF.}

Annex A (Normative): BICC Specific Call Flows

A.1 Mobile to Mobile Speech Call
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