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7
Control Plane Interworking

7.1
Overview

Signalling from CS networks to or from IM CN SS networks, where the associated supported signalling protocols are SS7 and IP respectively, requires a level of interworking between the nodes across the Control Plane, i.e. the SS7 signalling function, SGW, 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 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) and ISDN User Part (ISUP).

7.2
Interworking between CS networks supporting ISUP and the IM CN subsystem supporting SIP

The control plane between CS networks supporting ISUP and the IM CN subsystem supporting SIP, where the underlying network is SS7 and IP respectively is as shown in figure 2.




Figure 2:Control Plane interworking between CS networks supporting ISUP and the IM CN subsystem supporting SIP

7.2.1
Services performed by network entities in the control plane

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) across the SS7 signalling network. From the services provided by the SGW, it shall enable, through the use of MTP, the interface between the SS7 signalling network and the IM CN subsystem, whilst ensuring that MTP remains independent to the underlying signalling network.

Through the use of peer-to-peer communication between the SS7 signalling function and the SS7 signalling functional part of the SGW, MTP information (e.g. MTP2 and MTP3) and MTP3-User part information is exchanged between the two peers of the functional entities.

The functional interface of the MTP, the MTP User parts and the signalling network shall be detailed in accordance with ITU-T Q.701-Q.709 [9].


7.2.1.2
Services of the SGW
The SGW shall perform the functions as described in 3GPP TS 23.002 [21].

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 IETF M3UA [7]) and SCTP (see RFC 2960 [15]).

The SGW shall provide the functional interworking between transport functions between SS7 and IP based transport networks. This is achieved through the use of the SGW interworking function which provides the interaction between MTP3 and M3UA.





7.2.1.3
Services of the MGCF

The session handling and session control of the MGCF shall be as detailed in 3GPP TS 24.228 [19].

The MGCF shall provide the interaction, through the use of its interworking function, between the SS7 MTP3-User part information, e.g. ISUP, and the services of SIP. It shall also provide the interaction between the mechanism used to transport the SS7 MTP3-User part information and the services of SIP, i.e. the interaction between M3UA and SCTP and UDP. UDP shall be detailed in accordance with RFC 768 [24].

The MGCF interworking function shall also provide the translation between the SS7 MTP3-User part information and SIP, where the mapping of SIP to ISUP and BICC shall be detailed in accordance with ITU-T Q.1912.SIP [24].

The MGCF shall also have the capability to control its Media Gateway for the purpose of controlling a bearer to or from CS networks and media channels to the IM CN subsystem. For further detail regarding the interaction between the MGCF and its MGW see clause 8.

7.2.1.4
Services of the SIP signalling function

The SIP signalling function provides the capabilities to deliver or receive multimedia session information across the IM CN subsystem signalling system. It is a logical entity that may reside in the CSCF, MGCF and other IM CN subsystem entities and shall perform the functions required for the support of SIP signalling. It shall support the services of IP (see RFC 791 [25]), UDP (see RFC 768 [23]) and SIP (see RFC 2543 [5]).

7.2.2
Signalling interactions between network entities in the control plane 

7.2.2.1
Signalling between the SS7 signalling function and MGCF 

The SGW shall enable the signalling interaction between the SS7 signalling function and the MGCF.

7.2.2.1.1
Signalling from MGCF to SS7 signalling function

For signalling from the MGCF to the SS7 signalling function the SGW shall terminate the SCTP and M3UA protocol layers and deliver the MTP3-User protocol messages, e.g. ISUP messages, towards the SS7 signalling function. The SGW transmits and receives SS7 Message Signalling Units (MSUs) to and from the SS7 signalling function over standard SS7 network interfaces, using MTP to provide reliable transport of the messages.

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, for the reasons as described in subclause 7.2.1.1. 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 IETF M3UA [7].

7.2.2.1.3
Services offered by SCTP and M3UA

The SGW internal protocol mapping and transportation between BICC or ISUP messages and IP encapsulated BICC or ISUP messages respectively is supported by the services of the M3UA adaptation layer and the underlying SCTP layer. The SGW shall allow for the transfer of MTP3-User signalling messages, e.g. BICC or ISUP, to and from an MGCF, where the peer MTP3-User protocol exists.

7.2.2.1.3.1
Services offer by SCTP

SCTP offers the ability to reliably transfer the SCTP User applications, e.g. M3UA, between the SCTP User application peers. The initialization procedure used for an association between two SCTP end-to-end peers, and the initialization to the SCTP User applications shall detailed in accordance with RCF 2960 [15]. 

7.2.2.1.3.2
Services offered by M3UA

When an association between two SCTP peers has been established, the use of M3UA shall provide the transport of MTP-TRANSFER primitives (see ITU-T Q.701 to Q.709 [9]) to its upper layer to the MTP3-User, e.g. ISUP. This shall ensure that MTP3-User messages are not re-encoded for transportation between M3UA peers, therefore enabling a seamless operation of the MTP3-User part across the SS7 and IP domain.

7.2.2.2
Signalling between the MGCF and SIP signalling function

Signalling between the SIP signalling function and the MGCF shall use the services of IP, UDP and SIP. The use of a SIP URL shall enable the identification of the IP address of the IM CN subsystem entity, e.g. the MGCF and SIP signalling function.

Additionally, the SIP URL shall identify the SIP version, the method of transport (described as UDP in the present document) and SIP port number (see RFC 2543 [5]).

The naming and addressing concepts between the MGCF and SIP signalling function shall be detailed in accordance with 3GPP TS 23.228 [26]. The issues of general IP address management are discussed in 3GPP TS 23.221 [28].
































7.3
Interworking between CS networks supporting BICC and the IM CN subsystem supporting SIP

The control plane between CS networks supporting BICC and the IM CN subsystem supporting SIP, where the underlying network is SS7 and IP respectively is as shown in figure 3.
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Figure 3:Control Plane interworking between CS networks supporting BICC and the IM CN subsystem supporting SIP

7.3.1
Services performed by network entities in the control plane

Services offered by the network entities in the control plane are as detailed in subclause 7.2.1.

7.3.2
Signalling interactions between network entities in the control plane 

7.3.2.1
Signalling between the SS7 signalling function and MGCF 

See subclause 7.2.2.1
7.3.2.1.1
Signalling from MGCF to SS7 signalling function

See subclause 7.2.2.1.1
7.3.2.1.2
Signalling from SS7 signalling function to MGCF

See subclause 7.2.2.1.2.
7.3.2.1.3
Services offered by STC, SCTP and M3UA

7.3.2.1.3.1
Services offer by SCTP

See subclase 7.2.2.1.3.1

7.3.2.1.3.2
Services offered by M3UA

See subclase 7.2.2.1.3.2

7.3.2.1.3.3
Services offered by STC

STC shall provide the services for the transparent transfer of STC user information, e.g. BICC, between STC users, i.e. the SS7 signalling function and the MGCF (see 3GPP TS 29.205 [2]).

STC shall perform the functions of Segmentation and reassembly, i.e. segments STC user data into segments that can be transported over the narrow-band MTP, data transfer service availability reporting and congestion reporting to the STC user and User part availability control.
7.3.2.2
Signalling between the MGCF and SIP signalling function

See subclase 7.3.2.2
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