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First modified section

1 Scope
The present document specifies the principles of interworking between the UMTS IM CN subsystem and BICC/ISUP based legacy CS networks, in order to support IM basic voice calls. 

The present document addresses the areas of control and user plane interworking between the IM CN subsystem and CS networks through the network functions which include the MGCF and IM-MGW. For the specification of control plane interworking, areas such as the interworking between SIP and BICC or ISUP are detailed in terms of the processes and protocol mappings required for the support of both IM originated and terminated voice calls.

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

The present document specifies the mapping between 3GPP profile of SIP (as detailed according to 3GPP TS 24.229 [9]) and BICC or ISUP, as specified in 3GPP TS 29.205 [14] and ITU-T Q761 to Q764 [4] respectively.

The protocol interworking between 3GPP profile of SIP as defined in [9] and BICC or ISUP as defined in [14] respective [4] is also included.  ..
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2
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3GPP TS 29.332 "Media Gateway Controll Function (MGCF) – IM-Media Gateway (IM-MGW) Interface".

Editor’s Note: The above document will be provided by 3GPP TSG CN4.

[16]
RFC 791 "Internet Protocol".
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RFC 768 "User Datagram Protocol".
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RFC 2960 "Stream Control Transmission Protocol".
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RFC 3261 "SIP: Session Initiation Protocol".
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3
Definitions, symbols and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [6] and the following apply:

SS7 signalling function: A function in the CS network which has the capabilities to transport the SS7 MTP-User parts ISUP and BICC+STCmtp
SIP signalling function: A function in the IM CN subsystem which has the capabilities to transport SIP
Incoming or Outgoing: This term is used in this Specification to indicate the direction of a call (not signalling information) with respect to a reference point.

Incoming MGCF (I‑IMGCF): An entity that terminates incoming calls using SIP and originates outgoing calls using the BICC or ISUP protocols.

Outgoing Interworking Unit (O‑IMGCF): An entity that terminates incoming calls using BICC or ISUP protocols and originates outgoing calls using the SIP.

Next modified section
5.1
Key characteristics of ISUP/BICC based CS networks

The signalling interaction between the PLMN and CS networks shall be enabled by the BICC/ISUP interface. The interface between PLMN and CS network may occur at any point in a national/international network. The interworking functions shall be in accordance with 3GPP 29.007 [13].

This signalling interface is based on BICC Capability Set 2 (see 3GPP TS 29.205 [14] and ISUP (see ITU-T Q.761 to Q.764 [4]).

Next modified section

5.2
Key characteristics of IM CN Subsystem

The IM CN subsystem  uses SIP to manage IP multimedia sessions in a 3GPP environment, it also use IPv6 as the transport mechanism for both SIP session signalling and media transport.

The IM CN subsystem shall interwork with existing fixed and mobile voice networks, including PSTN, ISDN, and Mobile.

Next modified section

6.1
Interworking Reference Model

Figure 1details the reference model required to support interworking between the UMTS IM CN subsystem and CS networks for IM basic voice calls.

NOTE 1:
The logical split of the signalling and bearer path between the CS network and the IM CN subsystem is as shown, however the signalling and bearer may be logically directly connected to the IM-MGW.

NOTE 2:
The SGW may be implemented as a stand-alone entity or it may be located in another entity either in the CS network or the IM-MGW. The implementation options are not discussed in the present document.

NOTE 3:
The IM-MGW may be connected via the Mb to various network entities, such as a UE (via a GTP Tunnel to a GGSN), an MRFP, or an application server.
NOTE 4:
A SGW function is not required for certain signalling transports, where M3UA+SCTP+IP is used in CS network and IM-MGCF. 
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Figure 1: IM CN subsystem to CS network logical interworking reference model
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6.1.2.1
Signalling Gateway Function (SGW)

This component performs the call related signalling conversion to or from BICC/ISUP based MTP transport networks to BICC/ISUP based SCTP/IP transport networks, and forwards the converted signalling to or from the MGCF. The functionality within SGW shall be in accordance with 3GPP TS 23.002 [10].

Next modified section

6.1.2.2
Media Gateway Control Function (MGCF)

This is the component within the IM CN subsystem, which controls the IM-MGW, and also performs SIP to BICC or SIP to ISUP call related signallinginterworking.

The functionality defined within MGCF shall be defined in accordance with 3GPP TS 23.002 [10].

Next modified section

6.2
Control Plane Interworking Model

Within the IM CN subsystem, the 3GPP profile of SIP is used to originate and terminate IM sessions to and from the UE.

External CS networks use BICC or ISUP to originate and terminate voice calls to and from the IM CN subsystem.

Therefore, in order to provide the required interworking to enable inter network session control, the control plane protocols shall be interworked within the IM CN subsystem. This function is performed within the MGCF (see subclause 6.1.2).

Next modified section

6.3
User Plane Interworking Model

Within the IM CN subsystem, IPv6, and framing protocols such as RTP, is used to transport media packets to and from the UE.

External legacy CS networks use circuit switched bearer channels (i.e. 64kbits PCM) to carry encoded voice frames, to and from the IM CN subsystem.
Other CN networks use ATM/AAL 1 or AAL 2 or IP as a backbone, with different framing protocols. 
Therefore, in order to provide the required interworking to enable media data exchange, the user plane protocols shall be translated within the IM CN subsystem. This function is performed within the IM-MGW (see subclause 6.1.2).

Next modified section

7
Control Plane Interworking

Signalling from CS networks to or from IM CN SS networks, where the associated supported signalling protocols are SS7/M3UA+ SCTP+IP and M3UA+SCTP+IP respectively, requires a level of interworking between the nodes across the Control Plane, i.e. the SS7 signalling function, SGW(if applicable), MGCF and SIP signalling function. This interworking is required in order to provide a seamless support of a user part, i.e. SIP and BICC+STCmtp or SIP and ISUP. 

The transport of SS7 signalling protocol messages of any protocol layer that is identified by MTP level 3, in SS7 terms, as a user part (MTP3-user) shall be accomplished in accordance with the protocol architecture defined in the following subclauses. For the present document these protocol layers includes, but is not limited to, Bearer Independent Call Control (BICC)+STCmtp and ISDN User Part (ISUP).
Next modified section
7.1 
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) at a MGCF. The services that can be supported through the use of the signalling interworking are limited to the services that are supported by BICC or ISUP and SIP based network domains.

BICC is the call control protocol used between Nodes in a network that incorporates separate call and bearer control.  The BICC/ISUP capabilities or signalling information defined for national use is outside the scope of this Recommendation. It does not imply interworking for national-specific capabilities is not feasible.

The capabilities of SIP and SDP that are interworked with BICC or ISUP are defined in 3GPP – Technical Specification Group Core Network IP Multimedia Call Control Based on SIP and SDP,” Stage 3  3GPP TS 24.229.

Services that are common in SIP and BICC or ISUP network domains will seamlessly interwork by using the function of  the MGCF. The MGCF 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 and therefore within the scope of this recommendation.

Table 1- Interworking Capabilities between BICC/ISUP and SIP profile for 3GPP

	Service

	Speech/3.1 kHz audio

	En bloc address signalling

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

	Direct-Dialling-In (DDI)

	Multiple Subscriber Number (MSN)

	Calling Line Identification Presentation (CLIP)

	Calling Line Identification Restriction (CLIR)


Next modified section
7.2.1.1
Services performed by the SS7 signalling function

The SS7 signalling function provides the capabilities to deliver or receive SS7 MTP3-User information (e.g. ISUP or BICC+STCmtp) across the SS7 signalling network. The functional interface of the MTP, the MTP User parts and the signalling network are as detailed in  ITU-T Q.701 to Q.709 [3].

7.2.1.2
Services of the SGW

The SGW shall perform the functions as described in 3GPP TS 23.002 [10].

In order to support the seamless operation of the MTP3-User part information between networks incorporating SS7 and IP, the SGW shall support the services of MTP as well as the services of the M3UA (see TS 3GPP 29 202 [ ] [20]) and SCTP (see RFC 2960 [18]).

7.2.1.3
Services of the MGCF

The session handling and session control of the MGCF shall be as detailed in 3GPP TS 24.229 [9].

The MGCF shall provide the interaction, through the use of its interworking function, between the SS7 MTP3-User part information, e.g. ISUP, and SIP. It shall also provide the interaction between the mechanism used to transport the SS7 MTP3-User part information and SIP, i.e. the interaction between M3UA and SCTP and UDP/TCP (see RFC 768 and  RFC 793 [17]).

The MGCF interworking function shall also provide the translation between the SS7 MTP3-User part information and SIP, where the interworking  of SIP to ISUP and BICC+STCmtp  are detailed below.
7.2.2
Signalling interactions between network entities in the control plane 

7.2.2.1.2
Signalling from SS7 signalling function to MGCF

For signalling from the SS7 signalling function to the MGCF, the SGW shall terminate SS7 MTP2 and MTP3 protocol layers and deliver MTP3-User part information messages, e.g. ISUP, towards the MGCF. In order to direct messages received from the SS7 MTP3 network to the appropriate IP destination, e.g. MGCF, the SGW shall perform a message distribution function using the information received from the MTP3-User message. Message distribution at the SGW shall be performed in accordance with  M3UA [20].
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