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SUA option: 
Refers to the case where the signalling transport mechanism is based on the protocol stack SUA/SCTP/IP

M3UA option:
Refers to the case where the signalling transport mechanism is based on the protocol stack SCCP/M3UA/SCTP/IP

1. Introduction

The purpose of this contribution is i) to discuss the advantages of using the SUA protocol to transport MAP and/or CAP signalling over an IP based core network, ii) to consider potential interworking solutions between SUA and other SCCP-based signalling transports and iii) to propose SUA as an alternative option for MAP/CAP transport in Rel4 and Rel5.

1.1 Capabilities of SUA [1,2]

The SUA delivery mechanism provides the following functionality:

· Support for transfer of SS7 SCCP-User Part messages (e.g. MAP, CAP);

· Support for SCCP connectionless service;

· Support for SCCP connection oriented service;

· Support for the seamless operation of SCCP-User protocol peers;

· Support for the management of SCTP transport associations between a Signalling Gateway and one or more IP-based signalling nodes;

· Support for distributed IP-based signalling nodes;

· Support for the asynchronous reporting of status changes to management.

1.2 Advantages of SUA

Given the above capabilities, in many cases, SCCP (and the associated adaptation protocol, M3UA) may be unnecessary and a signalling transport based on SUA/SCTP/IP could be considered preferable in terms of efficiency and implementation complexity. In short, some of the key advantages of SUA may be listed as follows:
· Many operators have expressed preference on SUA and, therefore, there should be an option to use SUA for IP-based MAP/CAP transport;

· The protocol stack based on SUA is less complex and more efficient compared to the protocol stack based on SCCP and M3UA. Consequently, SUA could enhance the efficiency of the core network, could reduce the overhead and could provide the means for simpler implementations.

2. Interworking issues

It is expected that the third generation core networks will utilize a vast variety of signalling transports. For example, some core networks (e.g. R99) may utilize the legacy SS7 transport based on MTP, others may utilize transports based on the SCCP/M3UA/SCTP/IP protocol stack, and others may utilize transports based on the SUA/SCTP/IP protocol stack. To satisfy the interworking requirements, MAP/CAP messages will need to be carried across all these networks. 

As indicated below, a potential technique, capable to address the various interworking issues, could be based on the concept of signalling gateways. Α signalling gateway implements a set of interworking functions that provide interworking capabilities between two or more networks with incompatible signalling transports.

2.1 Interworking between SUA and M3UA
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When having both SUA and M3UA options in Rel4/Rel5 to transport MAP/CAP signalling, some interworking means would need to be provided. As illustrated in Figure 1 these interworking means could be implemented via a signalling gateway that effectively relays the signalling messages across the two networks with incompatible signalling transports. In this case, all the MAP/CAP messages carried across the two networks pass through the signalling gateway. The latter features an adaptation function on top of SCCP and SUA, which relays messages between these protocols. The adaptation function of the signalling gateway could be implementation specific and may need not to be standardized.

Figure 1. Interworking between SUA and M3UA

2.2 Interworking between SUA and R99
Similar interworking concerns would emerge between a Rel4 network using the SUA option and a R99 network. The latter employs a legacy SS7 signalling transport, whereas the former employs an SCTP/IP based transport with SUA adaptation. In this case, the protocol architecture of the signalling gateway would comply with the one illustrated in Figure 2. Again, all the MAP/CAP messages carried across the two networks would pass through the signalling gateway, which would implement the same adaptation function (as in Figure 1) on top of SCCP and SUA.
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Figure 2. Interworking between SUA and R99 

3. Proposal

From the above discussion, it is evident that the SUA option in the core network is capable of supporting several advantages and is capable of interworking with other signalling transports. For this reason, the SUA option is proposed to be included in the Rel4/Rel5 standards as an alternative transport mechanism. 

More specifically, it is proposed to add the following text to TS 29.202, “SS7 signalling in the core network” (Note: The text aims to be indicative and may be subject to later revisions in order to align with the particular structure and style of TS 29.202.)

5.2 Protocol architecture in the case of IP-based SS7 signalling transport network

5.2.1 Protocol architecture based on M3UA

In this option, the transport of an MTP3-user signalling messages shall be accomplished in accordance with the architecture defined by the "Framework Architecture for Signalling Transport" [16], by "Stream Control Transmission Protocol" [8] and by the IETF document available in Annex A

The protocol architecture applicable in the case of IP-based SS7 signalling with transport based on M3UA is shown in Figure 5.2.1/1
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Figure 5.2.1/1: Protocol architecture in the case of IP-based SS7 signalling with transport based on M3UA
5.2.2 Protocol architecture based on SUA 
In this option, the transport of SCCP-User (e.g. TC) signalling messages over the underlying IP network shall make use of the services provided by the Stream Control Transmission Protocol (SCTP) [8] and by the SCCP User Adaptation (SUA) layer, which is described by the IETF document available in Annex B. 

The protocol stack applicable in SUA transport option is shown in Figure 5.2.2/1.
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Figure 5.2.2/1: Protocol architecture in the case of IP-based SS7 signalling with transport based on SUA
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