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Proposed solution

8.1
Introduction

This clause highlights the requirement that bring us to the feasibility study, discusses the solution proposed. There are two possible solutions, one is to introduce M2PA in 3GPP signalling network and the other one is to improve the functionality of M3UA. For each solution, signalling architecture, detailed technical solution, and any enhancement it brings shall be discussed.
8.2
Solution 1: introducing M2PA in 3GPP signalling network

Following part will discuss the scenarios that will happen when use M2PA in signalling network.
M2PA defines a protocol supporting the transport of Signalling System Number 7 (SS7) Message Transfer Part (MTP) Level 3 signalling messages over Internet Protocol (IP) using the services of the Stream Control Transmission Protocol (SCTP).  This protocol would be used between SS7 Signalling Points using the MTP Level 3 protocol. The SS7 Signalling Points may also use standard SS7 links using the SS7 MTP Level 2 to provide transport of MTP Level 3 signalling messages.  The protocol operates in a manner similar to MTP Level 2 so as to provide peer-to-peer communication between SS7 endpoints.Using MTP3/M2PA can easily build up the SS7 network based on IP.  So it is feasible to use M2PA in 3GPP network.
Using M2PA in 3GPP signalling network should consider different scenarios such as all M2PA based network, M3UA SP access to MTP3/M2PA- based SS7 signalling network, SS7 signalling network based on MTP3/M2PA connecting with traditional SS7 signalling network etc. following part will discuss these scenarios.
8.2.1
use M2PA at A, B and C interface
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Figure 6 use M2PA at A, B and C interface

Traditional SS7 signalling network is based on MTP2, This scenario describe the case that uses M2PA/SCTP to replace MTP2. This scenario will establish IP based signalling network and minimize the influence to the signalling network, many experiences and network architecture will be inherited. So it is a good solution for all IP based signalling network.
8.2.2
 M3UA-SP access to MTP3/M2PA- based SS7 signalling network
More detail see clause 7.3

8.2.3
connect with traditional SS7 node/network
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Figure 8:  connect with traditional SS7 node/network

This scenario describes SS7 signalling network based on MTP3/M2PA connecting with MTP3/MTP2-SP or SS7 signalling network based on MTP3/MTP2. Between SS7/M2PA and SS7/MTP2 or SS7/M2PA and MTP3/MTP2-SP there also need a SG which supports the protocol architecture of MTP3/MTP2 and MTP3/M2PA/SCTP/IP. It is easy to do so because both sides have MTP3.
8.3
Solution 2: improving M3UA

Improving M3UA is aimed to fulfil the requirement of routing management and changeover/changeback. It is difficult for M3UA to support changeover and changeback. In this section, only improvement in routing management will be discussed.

M3UA can be used in both SP-SP and SG-SP case. For the SP-SP case, M3UA has not define routing management functions. For the SG-SP case, some messages are defined to fulfil the routing manage requirement, such as DUNA(Destination Unavailable), DAVA(Destination Available), DAUD(Destination State Audit), DUPU(Destination User Part Unavailable).

These messages may be used in SG case, but not in STP case, because DUNA, DAVA, and DUPU can only be sent from SG to SP, and DAUD can only be sent from SP to SG. When using M3UA in STP-STP case, sending these messages in one way is not enough.

As we know, in the TDM signalling transport network, TFP/TFA messages are defined in MTP3 layer which may be sent in two ways or broadcasted to all neighbour STP/SP.

Further more, DUPU message may not used in STP, because these is no DPC field in the public head of this message, STP can not get the destination address of this message and do not know which SP it should send this message to when it receive DUPU message from SP. It is also not in reason to broadcast DUPU message to all neighbour SP.

According to the two points, we need to improve M3UA to fulfil the routing manage requirement.

· Improvement in application layer

When using M3UA in STP, STPs are in equivalent position. DUNA, DAVA message should be sent in both directions. The detail implement may refer to the handle of TFP/TFA message in MTP3.
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Figure 9:  SP-STP-SP case

In this case, when the M3UA link between STP and SP1 is unavailable, STP should send DUNA message to SP2, SP2 should send DAUD message periodically. When the link is available again, STP should send DAVA message to SP2.
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Figure 9:  SP-STP-STP-SP case

In this case, when the M3UA link between STP1 and SP1 is unavailable, STP1 should send DUNA message to STP2, than STP2 should forward this massage to SP2 to notify SP2 the status of SP1. When the link is recovered, the DAVA message should be delivered in the same way.

· Improvement in message definition
Destination point code should be added in DUPU message, described as below:

      +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

      |         Tag = 0x0206          |             Length = 8        |

      +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

      |    reserved   |                 Concerned DPC                 |

      +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

“Concerned DPC” is a new parameter and should be mandatory,

The detailed work should be completed in IETF.

9
Conclusion and recommendations

M2PA and M3UA both can be used to a node to access to SS7 network. Using M2PA between SP and STP and between STPs will provide MTP3 function in the whole signalling network, so all the signalling network will be maintained in the same way. And MTP3 can provide changeover and changeback function it makes signalling network more reliable. It is proposed to use M2PA in whole 3GPP signalling network, between SP and STP and between STPs.  Since 3GPP TS 29.202 didn't describe use of M2PA between STPs (Interface B), so it is also proposed that it should be clarified that interface B may use MTP3/M2PA.

Compared with M2PA, M3UA is supported by most of vendors, and interworking between these vendors is well tested. 3GPP TS 29.202 has specified that M3UA could be used in interface A and interface C, so extending M3UA to support the STP function and using M3UA at B interface also should be considered.
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