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1
Scope

The present document defines interworking procedures between a 3GPP CS domain (see 3GPP TS 23.205 [2]) which applies either BICC or ISUP as signalling protocol, and external networks that use SIP-I (see ITU-T Q.1912.5 [20], Profile C) as signalling protocol. The document also describes the related interworking architecture. The control plane interworking is performed by an interworking unit at the interconnection between the 3GPP CS domain and an external SIP-I network. The user plane interworking is performed by an MGW. The present document defines stage 2 procedures for the control of the MGW.

The present specification reuses existing interworking procedures of 3GPP TS 29.163 [4] and ITU-T Q.1912.5 [20], Profile C, as far as possible.
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3
Definitions and abbreviations

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 E.164 [9], in ITU-T Q.1912.5 [20] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in any other of the specifications listed above.

Interworking Unit (IWU): Logical entity that interworks SIP-I signalling with BICC or ISUP signalling in the 3GPP CS Domain.

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

External SIP-I signalling function: function in the external network, which has the capabilities to process SIP with encapsulated ISUP messages.

For references to 3GPP TS 29.163 [4] procedures within the present specification, the MGCF in 3GPP TS 29.163 [4] is to be understood as IWU. The IM-MGW is to be understood as MGW. The Mn interface is to be understood as interface between IWU and MGW. The IM CN subsystem is to be understood as external SIP-I network. The CS network is to be understood as 3GPP CS domain.

3.3
Abbreviations

For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1], in 3GPP TS 29.163 [4], in ITU-T E.164 [9], in ITU-T Q.1912.5 [20], and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in any other of the specification listed above.

Abbreviation format

<ACRONYM>
<Explanation>
IW-MGW
Interworking Media Gateway Function
4
Network characteristics

Note:
The text in this Clause has been derived from 3GPP TS 29.163, Clause 5.

4.1
Key characteristics of ISUP/BICC based CS Domain
The 3GPP CS domain uses either BICC Capability Set 2 (see ITU-T Q.1902.1 to Q.1902.6 [19] and Q.765.5 [17]) with 3GPP specific extensions, as specified for the 3GPP Nc interface in 3GPP TS 29.205 [5], or ISUP (see ITU-T Q.761 to Q.764 [15]), as signalling protocol.

If BICC is used as signalling protocol, the 3GPP Nb interface, as specified in 3GPP TS 29.414 [7] and 3GPP TS 29.415 [8], 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 [32], with ISUP encapsulated according to IETF RFC 3204 [31], 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 [24]) or IPv6 (IETF RFC 2460 [27]).

For the transport of most media, RTP (IETF RFC 3550 [36]) over UDP (IETF RFC 768 [25]) is applied.

For the transport of control signalling, UDP (IETF RFC 768 [25]), TCP (IETF RFC 793 [26]) or SCTP (IETF RFC 2960 [29]) can be used.

5
Interworking reference model
Figure 5.1 details the interworking reference model for the present specification
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NOTE 1:
If  needed a SGW is applied for conversion (both ways)  of  the transport level between the IWU and the (G)MSC.The SGW may be implemented as a stand-alone entity or it may be located in another entity of the CS Domain. A SGW function is not required for certain signalling transports, where M3UA+SCTP+IP is used in CS network and IWU. The implementation options are not further discussed in the present document.

NOTE 2: 
The IWU is a logical function that may reside with other 3GPP logical functions in the same physical nodes, e.g. in an (G)MSC Server. The figure shows only the logical separation.
Figure 5.1: interworking reference model

6
Control plane interworking

6.1
General

Note:
 This text has been derived from 3GPP TS 29.163 [4], Clause 7.1. Type B exchange has been added as an option. Table 6.1.1 has been adapted to the requirements of the 3GPP CS domain.

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 an IWU.

The IWU shall act as a Type A or Type B exchange (ITU-T Q.764 [15]) for the purposes of ISUP and BICC compatibility procedures. 
The BICC/ISUP capabilities or signalling information defined for national use are outside the scope of the present document.

Note:
 An IWU 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  the external SIP-I network. The IWU will originate and/or terminate services or capabilities that do not interwork seamlessly across domains according to the relevant protocol recommendation or specification.

Table 6.1.1 lists the services seamlessly interworked within the scope of the present document.

Table 6.1.1: Service Interworking Capabilities 

	Service

	Speech/3.1 kHz audio

	Data Calls (optional)

	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)

	Multiple Subscriber Number (MSN)

	Calling Line Identification Presentation (CLIP)

	Calling Line Identification Restriction (CLIR)

	Connected line presentation (COLP)

	Connected line restriction (COLR)

	Call Hold

	Call Forwarding

	Explicit Call Transfer (ECT)

	User-to-User Signalling (UUS)

	Call Deflection (CD)

	Closed User Group (CUG)

	Completion of Calls to Busy Subscriber  (CCBS)

	Multi-Level Precedence and Pre-emption (MLPP)

	Call Waiting 


The Clause 5.3.2 of ITU-T Q.1912.5 [20] describes additional general principles specific to SIP-I.

6.2
Interworking between CS Domain using ISUP signalling and external network using SIP-I signalling
6.2.1
Control Plane Interworking
The control plane between CS networks supporting ISUP and the external network using SIP-I, where the underlying network is TDM or ATM and IP respectively, is as shown in figure 6.2.1.
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Figure 6.2.1: Control plane interworking between CS networks supporting ISUP
and an external network using SIP-I signalling

6.2.2
Services performed by network entities in the control plane





6.2.2.1
Services of the IWU


The IWU shall provide the interaction, through the use of its interworking function, between the SS7 MTP3 [13] -User part information and SIP-I. The IWU shall also provide the encapsulation fromthe SS7 MTP3-User part information to the SIP-I ISUP MIME and de-encapsulation from this ISUP MIME to the SS7 MTP3-User part information.

6.2.2.2
Services of the external SIP-I signalling function

The external SIP-I signalling function is a remote SIP User Agent capable of processing ISUP.

6.2.3
Signalling interactions between network entities in the control plane 

6.2.3.1


Signalling between the IWU and External SIP-I signalling function


Signalling between the SIP-I signalling function and the IWU uses the services of IPv4 (IETF RFC 791 [24]) or IPv6 (IETF RFC 2460 [27]), transport protocol such as TCP (IETF RFC 793 [26]) or UDP (IETF RFC 768 [25]) or SCTP (IETF RFC 2960 [29]), and SIP-I.

6.3
Interworking between CS Domain using BICC signalling and external network using SIP-I signalling
The control plane between CS networks supporting BICC and the external network using SIP-I, where the underlying network is SS7are shown in figures 6.3.1 and 6.3.2 in accordance to TS 29.202 [38]. 
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 Figure 6.3.1: Control plane interworking between CS networks supporting BICC/IP
and an external network using SIP-I signalling
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Figure 6.3.2: Control plane interworking between CS networks supporting BICC/ATM
and an external network using SIP-I signalling 




For signalling interactions between network entities in the control plane
see Clause 6.2.3
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