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Introduction
It is proposed to add the following text within the chapter 8 proposed solutions and chapter 9 conclusion and recommendations of draft TR29.801.
It is also proposed to delete annex A because no testing result can be written in this document currently.

8
Proposed solution

8.1
Introduction

Base on the requirements discussed in chapter 6, it is proposed to add STP in IP based SS7 signalling network. For the signalling link between STP and STP the main issue is to decide which protocol should be used between STPs. 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.
.
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).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 IP based SS7 network.  So it is valuable to introduce M2PA in 3GPP network.
3GPP TS29.202 describes that between SP and STP it should use M3UA as signalling link protocol, but between SG/STPs, MTP3/MTP2/MTP1 or MTP3B/SSCF/SSCOP/AAL5 is suggested. But this can not fulfil the requirements of all IP based signalling network to this scenario M2PA will be a good choice to be used between SG/STPs, so first solution is introduce M2PA to be used between SG/STPs. More detail sees cause 6.3.2.

8.2.1
The use of M2PA on all interface 

As figure 4 showing, when using M2PA between STPs and M3UA between SP and STP, it causes the protocol conversion at STP and this will reduce the performance of the signalling network. Considering the function of M2PA, it may be used between SP and STP, so to avoid the protocol conversion at STP, it should consider the use of M2PA between SP and STP.
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Figure 6 use M2PA on all interface

A legacy SS7 signalling network is based on MTP2.This scenario depicted in figure 6 describes the case where the MTP2 of legacy SS7 signalling network is replaced by M2PA/SCTP. This solution can easily establish IP based signalling network and put small impacts on the signalling network, for instance, the experiences of network maintenance and the network architecture will be inherited. 
To use M2PA in 3GPP signalling networks should consider different scenarios such as pure M2PA based networks, M3UA SP accesses to MTP3/M2PA- based SS7 signalling network, MTP3/M2PA based SS7 signalling network connects to traditional SS7 signalling network etc. The following clause will discuss these scenarios.
8.2.2
 M3UA-SP accesses to a MTP3/M2PA- based SS7 signalling network

More detail see clause 7.3

8.2.3
Connection to a traditional SS7 node/network
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Figure 8:  connect with traditional SS7 node/network

This scenario describes a MTP3/M2PA based SS7 signalling network connecting to a MTP3/MTP2-SP or a traditional MTP3/MTP2 based SS7 signalling network.  The SG which supports the interworking between MTP2/MTP2 and MTP3/M2PA/SCTP/IP is needed in this solution. This solution can be deployed easily as the MTP3 is used between both sides.
8.3    Solution 2: improving M3UA
Currently, M3UA cannot fulfil the requirement of being used between STP(see section 6.3.1). IETF is developing a draft named M3UA SG-SG Communication to describe a protocol to support the communication between M3UA SGs in IP domain.. Here are some summary of this draft.

This document defines a communication mechanism between M3UA SGs. The main motivation for such a mechanism is allowing message relaying on SGs.
Functional improvement includes:
- If a SG controls a SPMC, it SHOULD control it as a whole.  When a SPMC becomes available, SG will broadcast DAVA to all adjacent SGs. Similarly when a SPMC becomes unavailable DUNA and when SPMC becomes restricted DRST SHOULD be sent
- SCTP with multihoming feature MUST be used as transport protocol for SG-SG communication.
- There is no client/server relationship between SGPs.  SCTP associations MAY be initiated by any SG.  A collision, which might happen if both sides try to establish SCTP association concurrently is handled by SCTP protocol itself.
- After a SCTP association is established, peers MUST declare the availability of their M3UA layer with ASPUP message. After the availability of M3UA layers is confirmed, SGs will exchange SSNM to update to update the remore peer about the status of PCs, which are configured as reachable on them.  SSNM and ASPAC/ASPAC-ACK SHOULD be sent via stream 0, to prevent problems which may arise due to missequencing.
- DATA messages SHOULD be sent to SGs, via which the destination pointcode of the message to be sent is in available status.  If there is no such peer SG, DATA messages SHOULD be sent to SGs, which declared the destination as restricted.  If no such SG exists, the message SHOULD be dropped.
- Congestion handling procedures as defined in relevant MTP3 standards SHOULD be followed.  
Message and protocol impact includes:
- three new message types are defined as new SSNM in addition to existing ones in M3UA: Congestion Test Message (CGT), Changeover Request Message (COR), Changeover Request Acknowledgement Message (CORA)
- some parameters are added in addition to the ones defined in M3UA: Forward Sequence Number, Signalling Link Code.
- A new field is introduced to DUPU. Concerned PC: Destination PC, which has caused DUPU to be generated. This parameter is mandatory.
- For SG-SG communication, Concerned DPC parameter is mandatory.  It contains the point code for the signalling point, which originated the message causing SCON to be generated. There will be two Affected PC fields present.  The first one contains the point code of the originator of the SCON -or the corresponding TFC- message and the second one contains the point code for the congested destination.  Those two Affected PC fields MUST be sent in this order.
- CGT is used to support Signalling Route Set Congestion Test(National Option) procedures as defined by MTP3.  It is used instead of RCT MTP3 message.
- SG-SG communication does not rely on a mechanism similar to M3UA changeover mechanism for redundancy purposes , but a SG may relay MTP3 changeover mechanism related messages. These messages are COR and CORA. COR is used to relay changeover order/emergency changeover order information to/from a peer in TDM domain. CORA is used to relay the FSN information for the last accepted MSU on a failed link between a peer SG and a conventional SS7 node as an answer to COR.
9 Conclusion and recommendations
Solution 2 would be a length process because the detailed work needs to be done in IETF and the current state is still in draft, 
It is proposed to use solution 1 in 3GPP IP based signalling networks. 
Further more, using M2PA/MTP3 in solution 1 will bring other benefits to the operators:

- Makes the connection between STPs more reliable by MTP3 changeover feature when using more than one SCTP associations.
- operators can keep MTP3 network management manner in STP level.

Finally, it is proposed to adding some scenarios with STP in TS 29202.
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