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Introduction
This contribution proposes text for TR 29. 801 to describe the analysis of M3UA. Changes are highlighted.
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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 [following] terms and definitions [given in ... and the following] apply.

Definition format

<defined term>: <definition>.

example: text used to clarify abstract rules by applying them literally.

Editor's Note:
this section to be completed as and when content is added. Clause numbers are subject to change until such time as the document is approved at version 7.0.0

3.2
Symbols

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

Symbol format

<symbol>
<Explanation>

Editor's Note:
this section to be completed as and when content is added. Clause numbers are subject to change until such time as the document is approved at version 7.0.0

3.3
Abbreviations

For the purposes of the present document, the abbreviations defined in 3GPP TS 21.905 apply, as well as those defined below:

IP
Internet Protocol

MTP
Message Transfer Part

MTP1
Message Transfer Part layer 1

MTP2
Message Transfer Part layer 2

MTP3
Message Transfer Part layer 3

M3UA
MTP3-User Adaptation

M2PA
MTP2 - User Peer-to-Peer Adaptation 
SCTP
Stream Control Transmission Protocol 

SP
Signalling Point

STP
Signalling Transfer Point




4
Analysis of M3UA

4.1
Introduction

This clause provides a study into the current use of M3UA. It discusses the limitation of M3UA.

4.2
Status of M3UA
When an association between two SCTP peers has been established, the use of M3UA shall provide the transport service in accordance with MTP (see ITU-T Recommendations Q.701 to Q.709 [3]) to the MTP3-User, e.g. ISUP. The protocol architecture of M3UA applicable in the case of IP-based SS7 signalling transport network is shown in Figure 1.
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Figure 1: Protocol architecture in the case of IP-based SS7 signalling transport network

3GPP TS 29.202 suggest in 3GPP networks it should use M3UA as IP-based SS7 signalling transport link at A and C interface.  For B interface, it suggest use Q.701-Q.705  or Q.2210.  Figure 2 shows the using of  M3UA in 3GPP signalling network. The signalling gateways in this picture  are pure MTP3/3B-M3UA signaling gateways. They do not include any M3UA users.  Still there could be a node including an M3UA user (eg SCCP functions) and a M3UA signalling gateway functions.  In that case the node will support all the interfaces A, B and C.
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Figure 2: Use of M3UA in 3GPP core network

4.3
Protocol architecture and function of M3UA

M3UA provides function like Signalling Point Code Representation, Routing Contexts and Routing Keys, SS7 and M3UA Interworking , Application Server Redundancy, Flow Control, Congestion Management, SCTP Stream Mapping, Client/Server Model to initial the SCTP association.

Signalling Point Code Representation: Within an SS7 network, a Signalling Gateway might be charged with representing a set of nodes in the IP domain into the SS7 network for routing purposes. The SG itself, as a signalling point in the SS7 network.   

Routing Contexts and Routing Keys: A Routing Key describes a set of SS7 parameters and parameter values that uniquely define the range of signalling traffic to be handled by a particular Application Server. Routing Context is a value that uniquely identifies a Routing Key.
SS7 and M3UA Interworking: In the case of SS7 and M3UA interworking, the M3UA adaptation layer is designed to provide an extension of the MTP3 defined user primitives. The SGP provides a functional interworking of transport functions between the SS7 network and the IP network by also supporting the M3UA adaptation layer.
Application Server Redundancy: The Application Server is the set of all ASPs associated with a specific Routing Key. Each ASP in this set may be active, inactive or unavailable.  Active ASPs handle traffic; inactive ASPs might be used   when active ASPs become unavailable. The failover model supports an "n+k" redundancy model, where "n" ASPs is the minimum number of redundant ASPs required to handle traffic and "k" ASPs are available to take over for a failed or unavailable ASP.
Flow Control: Local Management at an ASP may wish to stop traffic across an SCTP association to temporarily remove the association from service or to perform testing and maintenance activity.  The function could optionally be used to control the start of traffic on to a newly available SCTP association.
Congestion Management: The M3UA layer is informed of local and IP network congestion by means of an implementation-dependent function. M3UA may resolve the congestion (by means of  indicating congestion to local MTP3-Users or triggering SS7 MTP3 Transfer Controlled management messages to originating SS7 nodes or indicate local congestion to an   M3UA peer with an SCON message etc. ).

SCTP Stream Mapping:   The M3UA layer at both the SGP and ASP also supports the assignment of signalling traffic into streams within an SCTP association. Traffic that requires sequencing SHOULD be assigned to the same stream.  
Client/Server Model:  SCTP association need to be initiated, client should always peer which take on the role of initiating the SCTP association to the server.
4.4
Limitation of M3UA in IP-based SS7 signalling transport network

3GPP TS 29.202 describe that M3UA could be used to A and C interface in an IP based SS7 signalling transport network. But at B interface it must use MTP3 as transport signalling, M3UA can not be used at B interface. And for this type of signalling transport network, SG must provide two protocol architecture, M3UA/SCTP/IP and MTP3 or MP3B. Maintaining a MTP3 signalling network is very different from maintaining a M3UA signalling network; and for operators, they have many experiences in maintaining an MTP3 signalling network, so It is more difficult to maintain this signalling transport network than maintain a pure MTP3 network. Furthermore, compared with MTP3, M3UA can not provide function like changeover and changeback, so the link using M3UA is not as reliable as the link using MTP3. This will cause the wicked stabilization of signalling networks. The broken of an SCTP association will cause call lost.
