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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

This clause is optional. If it exists, it is always the second unnumbered clause.

1
Scope

The present document defines interworking procedures between a 3GPP CS domain, which applies either BICC or ISUP as signalling protocol, and external networks that use SIP-I as signalling protocol. The interworking is performed by an interworking function within a gateway node at the interconnection between the 3GPP CS domain and external SIP-I networks that may be collocated with a gateway MSC.

The present specification reuses existing interworking procedures of 3GPP TS 29.163 [4] and ITU-T Q.1912.5 [20] as far as possible and only describes deltas against TS 29.163.
For references to TS 29.163 procedures within the present specification, the MGCF in TS 29.163 is to be understood as IWF.. The IM-MGW is to be understood as MGW. The Mn interface is to be understood as interface between IWF and MGW.
2
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· For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
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3
Definitions, symbols and abbreviations

Delete from the above heading those words which are not applicable.

Subclause numbering depends on applicability and should be renumbered accordingly.

3.1
Definitions

For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [1], in 3GPP TS 29.163 [4], in ITU-T Recommendation E.164 [11] and the following apply:

Interwoking Function (I‑IWF): entity that interworks SIP-I signalling with BICC or ISUP signalling. The IWF may be collocated with a G-MSC.

Incoming Interwoking Function (I‑IWF): entity that terminates incoming calls from the external SIP-I network side and originates outgoing calls towards the CS Domain side using the BICC or ISUP protocols.

Outgoing Interworking Node (O‑IWF): entity that terminates incoming BICC or ISUP calls from the CS Domain side and originates outgoing calls towards external SIP-I network.





3.2
Symbols

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

Symbol format

<symbol>
<Explanation>

3.3
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1], in 3GPP TS 29.163 [4],  and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1] or TS 29.163 [4].

IWF
Interworking Function
I-IWF
Incoming Interworking Function
O-IWF
Outgoing Interworking Function
4
Network characteristics

4.1
Key characteristics of ISUP/BICC based CS Domain
The 3GPP CS domain uses either BICC Capability Set 2 (see ITU-T Recommendations Q.1902.1 to Q.1902.6 [19]) with 3GPP specific extensions, as specified for the 3GPP Nc interface in 3GPP TS 29.205 [6], or ISUP (see ITU-T Recommendations Q.761 to Q.764 [17]), as signalling protocol.

If BICC is used as signalling protocol, the 3GPP Nb interface, as specified in 3GPP TS 29.414 [9] and 3GPP TS 29.415 [10], is used for the user plane transport. If ISUP is applied as signalling protocol, TDM transport of the user plane is applied.
4.2
Key characteristics of external SIP-I network
The external SIP-I network applies SIP, IETF RFC 3261 [34], with ISUP encapsulated according to IETF RFC 3204 [33], as specified in ITU-T Q.1912.5 [20] Profile C. The SIP Signalling Profile defined for Profile C in Annex C of Q.1912.5 is applied.
The network uses either IPv4 (IETF RFC 791 [25]) or IPv6 (IETF RFC 2460 [28]).
For the transport of most media, RTP (IETF RFC 3550 [44]) over UDP (IETF RFC 768 [26]) is applied.
5
Interworking reference model
Figure 1 details the interworking reference model for the present specification
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NOTE 1:
The IWF may be collocated with a G-MSC server.
NOTE 2:
The SGW may be implemented as a stand-alone entity or it may be located in another entity either in the CS Domain or the MGW. A SGW function is not required for certain signalling transports, where M3UA+SCTP+IP is used in CS network and IWF. The implementation options are not further discussed in the present document.

Figure 1: interworking reference model
6
Control plane interworking

6.1
General

The following sub-clauses define the signalling interworking between the Bearer Independent Call Control (BICC) or ISDN User Part (ISUP) protocols and Session Initiation Protocol (SIP) with its associated Session Description Protocol (SDP) and encapsulated ISUP at a IWF
 The IWF shall act as a Type A exchange (ITU-T Recommendation Q.764 [4]) for the purposes of ISUP and BICC Compatibility procedures. 
The BICC/ISUP capabilities or signalling information defined for national use is outside the scope of the present document.
Note:
 An IWF may apply additional procedures to support interworking for national-specific capabilities. 
The services that can be supported through the use of the signalling interworking are limited to the services that are supported both within the BICC or ISUP based 3GPP CS domain and SIP-I network. The IWF will originate and/or terminate services or capabilities that do not interwork seamlessly across domains according to the relevant protocol recommendation or specification.

Table 1 lists the services seamlessly interworked within the scope of the present document.

Table 1: Service Interworking Capabilities 

	Service

	Speech/3.1 kHz audio

	En bloc address signalling

	Overlap address signalling 

	Out of band transport of DTMF tones and information. (BICC only)

	Inband transport of DTMF tones and information. (BICC and ISUP)

	Direct-Dialling-In (DDI)

	Multiple Subscriber Number (MSN)

	Calling Line Identification Presentation (CLIP)

	Calling Line Identification Restriction (CLIR)

	Connected line presentation (COLP)

	Connected line restriction (COLR)


Editor´s Note:
This table is ffs. Important services within the 3GPP CS domain need to be included.
6.2
Interworking between CS Domain using ISUP signalling and external network using SIP-I signalling
6.2.1
Services performed by network entities in the control plane

Editor´s Note:
It is ffs if a reference to Clause 7.2.1 of TS 29.163 or own specification text is appropriate.
6.2.2
Signalling interactions between network entities in the control plane 

Editor´s Note:
It is ffs if a reference to Clause 7.2.2 of TS 29.163 or own specification text is appropriate.
6.2.3
SIP-ISUP protocol interworking

6.2.3.1
Incoming call interworking from SIP to ISUP at I-MGCF
The procedures in Clause 7.2.3.1 of TS 29.162 shall be applied with clarifications and additions provided in the present Clause.

Editor´s Note:
Profile-C specific Procedures from Q.1912.5 need to be included here.
6.2.3.2
Outgoing Call Interworking from ISUP to SIP at O-MGCF

The procedures in Clause 7.2.3.2 of TS 29.162 shall be applied with clarifications and additions provided in the present Clause.

Editor´s Note:
Profile-C specific Procedures from Q.1912.5 need to be included here.
6.3
Interworking between CS Domain using BICC signalling and external network using SIP-I signalling
6.3.1
Services performed by network entities in the control plane

Editor´s Note:
It is ffs if a reference to Clause 7.3.1 of TS 29.163 or own specification text is appropriate.
6.3.2
Signalling interactions between network entities in the control plane 

Editor´s Note:
It is ffs if a reference to Clause 7.3.2 of TS 29.163 or own specification text is appropriate.
6.3.3
SIP-BICC protocol interworking 

6.3.3.1
Incoming call interworking from SIP to ISUP at I-MGCF

The procedures in Clause 7.3.3.1 of TS 29.162 shall be applied with clarifications and additions provided in the present Clause.

Editor´s Note:
Profile-C specific Procedures from Q.1912.5 need to be included here. A reference to Clause 6.2.3.1 may be appropriate to cover some or all of these procedures.
6.3.3.2
Outgoing Call Interworking from BICC to SIP at O-MGCF

The procedures in Clause 7.3.3.2 of TS 29.162 shall be applied with clarifications and additions provided in the present Clause.

Editor´s Note:
Profile-C specific Procedures from Q.1912.5 need to be included here. A reference to Clause 6.2.3.2 may be appropriate to cover some or all of these procedures.
6.4
Supplementary services

Editor´s Note:
It is ffs if a reference to Clause 7.4 of TS 29.163 or a reference to Annex B of Q.1912.5, or own specification text is appropriate. The focus should be on important supplementary services in the 3GPP CS Domain. SIP-I specific handling needs to be considered.
7
User plane Interworking

The procedures in Clause 8 of TS 29.162 shall be applied with clarifications and additions provided in the present Clause.

8
Interactions between control node and MGW
8.1
Overview

8.2
Signalling interactions

The procedures in Clause 9.2 of TS 29.162 shall be applied with clarifications and additions provided in the present Clause.

8.3
Signalling procedures

The procedures in Clause 9.3 of TS 29.162 shall be applied with clarifications and additions provided in the present Clause.

Annex A (normative):
Codec Negotiation between a BICC CS network and the IM CN subsystem

The procedures in Annex B of TS 29.162 shall be applied with clarifications and additions provided in the present Clause.

Annex B (informative):
Change history
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